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Introduction

Welcome to TRANSFORM FOR WINDOWS, the ultimate evidence analysis tool and best-fit coordinates
tool for Land Surveyors and other measuring professionals.

As you will discover by reviewing this user’s guide, TRANSFORM has many uses, benefits and
features that can help improve productivity and measurably improve defensibility.

Moreover, because TRANSFORM so effectively hides the complexities of best-fitting coordinate
systems, you get to spend far less time figure out how to use the program and far more time nitty-
gritty stuff land surveyors love.

In the user’s guide
About Transform

List some of the benefits, uses and features of TRANSFORM.
Getting Started

The Getting Started section contains two tutorials that introduce you to the use and
benefits of TRANSFORM by using some sample data.

Import Assistant

Explains how to read ASCII text files create by other programs, such as data collectors,
AutoDesk’s Survey (LDD) and Carlson’s SurvCADD for instace.

Export Assistant

Explains how to create ASCII text files containing either original or transformed
coordinates for use with other programs, such as a data collector, AutoDesk’s Survey
(LDD) and Carlson’s SurvCADD for instance.

User Options

Explains how to configure many aspects of TRANSFORM, including how to perform a user
transformation.

Transform Projects

Explains how to create and work with TRANSFORM projects, including what information is
saved with a project.

Transformations View

Explains Transform’s primary view and how it is used to perform best-fit transformations.
System Points View

Explains how to create new systems or points, edit existing systems or points and delete
systems or points

Merging Drawings
Explains the dialog that displays AutoCAD coefficients used to merge drawings.
Cloned Points

Explains what a cloned point is, how to create one, and what they are used for.
Inversing Points

Explains how to obtain the bearing and distance between any two points from within
TRANSFORM, even if the points are contained in different coordinate systems.

Removing System Scaling

Explains how to roll back or remove the scaling for a system that is the subject of a best-
fit transformation.

© 2012 PrimaCode Technologies



Introduction 7

Rotate System Meridian

Explains how to rotate the meridian of the target system to match that of the best-fit
system.

Menu Items

Explains Transform’s various menu options.
Report Printing

Explains how to generating hard copies of a transformation for submission to outside
sources.

Technical Assistance

Discusses the various options for getting help using TRANSFORM.
Advanced Topics

Discusses how to use TRANSFORM in harmony with the “Law of Evidence”.
Examples

Provides a step-by-step approach to solving specific types of problems using
TRANSFORM.

Glossary

Provides an alphabetical listing of the special terms and their meanings used by
TRANSFORM.

© 2012 PrimaCode Technologies

2 About Transform

TRANSFORM is a standalone utility that provides a quick, easy-to-learn means of analyzing prior
surveys and best-fitting (transforming) them to some other coordinate system, such as a recent
field survey.

The underlying mathematical model that allows TRANSFORM to work its magic is based upon the
well-known principle of least squares by application of a two-dimensional conformal coordinate
transformation.

With Transform'’s intuitive implementation of this mathematical model, you get a more reliable
and defensible means of tying into prior surveys while at the same time vastly improving
productivity.

Improves defensibility by:
e Providing the most rigorous means available of reproducing a prior survey’s meridian.

e Providing the most rigorous means available of reproducing a prior survey’s
measurements when the modern survey’s unit length of measure is different.

e Providing a far-less subjective means of evaluating the quality of the evidence recovered
for a prior survey (see analyzing residuals).

e Providing a new alternative for relocating missing or damaged points using statistically
most-probable positions.

e Providing an estimated error (positional uncertainty) value for transformed points based
upon a stated confidence level.

© 2012 PrimaCode Technologies
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e Providing the confidence that reconnaissance computations are close enough to assure the
field party will not miss essential evidence.

e Providing a new means of using evidence that is more consistent with the rules of evidence
governing the practice of land surveying.

e Providing a more reliable means of extending aged control networks.

Save time and money because:

e Evidence evaluation using TRANSFORM is far quicker and easier than using the traditional
by-gosh-by-golly method of comparing all those inverses.

e You will now be able to produce new solutions testing different evidence as quickly as you
can set or clear a check box.

e Field crews can now recon for points with pin-point accuracy in wire fence lines, under
black top surfaces, etc.

e Using TRANSFORM, you do not need to setup and run each best-fit solution, individually.

In this section
Key Benefits of Transform
Discusses some of the more common benefits of TRANSFORM.
Typical Uses of Transform

Discusses some of the more common uses for TRANSFORM.

Transform Feature List

Provides a quick overview of Transform’s capabilities
Terminology and Methodology

Provides a quick overview terms used in this guide

21 Key Benefits of Transform

Following are some of the key benefits you will derive from using TRANSFORM:
= Best-Fitting Prior Surveys
At the heart of TRANSFORM is the classic best-fit transformation (least-squares two-dimensional

conformal coordinate transformation), which is unquestionably the most rigorous and most
reliable mathematical processes available for best-fitting two coordinate systems.

- Evidence Evaluation

TRANSFORM provides the easiest and most effective means of evaluating the quality of
measurements and monuments for a prior survey.

- Prospecting for markers

TRANSFORM can provide the most probable locations for missing or destroyed monuments as
well as the error radius or positional uncertainty for the predicted location.

= Relocating missing markers

© 2012 PrimaCode Technologies



About Transform 9

TRANSFORM provides the fastest and most reliable means of reproducing a prior survey’s
meridian, an essential part of any retracement survey. TRANSFORM also provides you with
the amount by which the reproduced meridian could be in error.

Blunder Detection

TRANSFORM is also an excellent blunder detection tool when used to compare the difference
between locations computed by classical means and those computed by best-fit
transformation.

Improved Defensibility

TRANSFORM provides a degree of defensibility to your work because it allows you to
evaluate all available evidence at one time and produce probabilistic results that you can use
alone or to validate classical computations.

Improved Productivity

You will be more productive because analysis, reconnaissance and replication of prior surveys
using TRANSFORM is faster and more reliable than ever before because of Transform’s user
interface and concurrent processing schema.

2.2 Typical Uses of Transform

Following are some of the typical uses that you can use TRANSFORM for:

Reproduce the meridian of a prior survey

One of the most common aspects of land surveying is referencing the meridian of a prior survey.
Whether it is just to reference some known meridian or because it is needed for a retracement
survey, TRANSFORM provides the fastest and most accurate means available.

Coompare the measurements of thow surveys

Measurements, as evidence, can be very difficult to quantify. However, with TRANSFORM, you get
a statistical comparison of the difference in unit length for two surveys as part of the any
transformation. TRANSFORM also provides you with a precision for that difference, based upon a
chosen confidence level, so you know how reliable the difference in unit length is.

Evaluate the reliability of recovered monuments

Probably the most common task in land surveying is the evaluation of the physical evidence
found marking a survey. By comparing the magnitude of residuals for all the paired points of a
transformation, it is fairly easy to develop a since of how accurately the original monuments were
set and to pick out those points that have residuals that are inconsistent with the norm for that
survey.

Predict the most probable locations of missing monuments

Often, after rotating a field survey to agree with the meridian of a prior survey, various types of
computations are employed to reproduce missing monuments. With TRANSFORM, you have
another means of reproducing missing boundary markers, a means that utilizes all of the
available evidence to reproduce the most probable locations of the missing boundary marker.
TRANSFORM also supplies a precision or positional uncertainty for each missing marker based
upon a specific confidence level.

© 2012 PrimaCode Technologies
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-ITie into and extend aged control networks or coordinate systems

There are occasions when a land surveyor would like to extend a prior survey by tying into its

control network. If the control is old or has missing points, the process of tying in can be very

messy. With TRANSFORM, the process is greatly simplified and very reliable. This allows you to
continue working with the original coordinate system to extend prior surveys.

-1 Validate tranditional computations (blunder detection)

There are instances when using traditional methods to reproduce boundary lines is preferable
over holding most probable positions from a best-fit transformation simply because the result
provides a better visual correlation between your survey and the former survey. This process
involves first analyzing the prior survey and it's boundary markers using TRANSFORM. Then the
fieldwork is then rotated to agree with the meridian of the prior survey using the best-fit
transformation’s rotation. Next, the boundary lines are reproduced by traditional methods using
the boundary markers found to be in their original and undisturbed locations using TRANSFORM.
Last, the traditionally relocated points are compared to the most probable locations from the best-
fit transformation. If the traditionally relocated points are within the error radius of the most
probable locations from TRANSFORM, then the computation is, in theory, defensible.

- Verify that construction site fixtures comply with design criteria

Following the placement of anchor bolts and other fixtures on a construction site, you can use
TRANSFORM to determine which of those points do not meet design criteria before attempting to
mate the building materials to the fixtures. With this approach, the magnitude of Transform’s
residual values is compared to the diameter of the hole in the building material. By utilizing this
procedure, the number of corrections that will be necessary to make the building materials fit the
fixtures is minimized and the proper angular relationship of all structures is maintained.

- Compile adjacent surveys into one homogeneous map

When you need to compile many surveys with differing meridians and dimensions into one
homogeneous map for GIS or Assessors Mapping purposes, TRANSFORM is the ideal tool.
Compiling maps in this manner minimizes scale errors and the propagation of inconsistencies that
occur when joining adjacent maps using only a single point or line. As the compiled map grows,
new maps can be tied to points spanning many compiled maps using cloned points.

2.3 Transform Feature List

Following are some of the many features you will find in TRANSFORM:

=l Transform ships wiht an extensive on-line user's guide

Press F1 or one of the Help menu items to access help at any time. Find what you need in the
user’s guide by browsing, searching index or favorites.

=l The user's guide contains a tutorial section that utilizes real data

Take advantage of two tutorials that step you through the process of analyzing and best fitting
two different surveys. The tutorials reference data that ships with TRANSFORM. The files for each
are placed in a folder entitled Transformation Samples. Each sample has both AutoCAD drawings
and coordinate files.

-I Projects and all associated settings can be saved and re-opened

A project can contain any number of coordinate systems. You identify each system by providing
a name. A project can contain any number of systems and each system can contain any number

© 2012 PrimaCode Technologies



About Transform 1

of coordinate points. All information about a project’s systems, points and the associated
transformation data can be saved as a single file and re-opened at a later date to make changes
or verify what had been done.

- Detailed reports can be printed for archival or transmission purposes

The results of a best-fit transformation can be printed for an additional means of archiving your
work or for transmission to others. You can also print reports showing either original or
transformed coordinates.

Contents of tables can be copied and pasted into other applications

Select any range of rows, columns or cells and past them into another Windows application that
supports the clipboard. You can use this to develop a transformation report in Word, Excel or
AutoCAD.

Import and export data with ease and flexibility

The Import and Export Assistants allow you to quickly and easily move data into and out of
TRANSFORM using comma delimited ASCII text files. Using filters, you can limit which points are
imported from a file or exported to a file. You can also re-run the Import Assistant to modify
existing coordinates values or add new points using files that contain duplicate points as well as
the new content. Therefore, there is never a need to edit files the import files.

- The Import & Export Assistants utilize context sensitive help

With the Import and Export Assistant’s open, you have help readily available in three formats.
There is the F1 help, which opens Transform’s user guide. There is pop-up help, which is
displayed whenever you hold the mouse momentarily over a button or text box. And there is

context sensitive help by clicking the question mark in the status bar and then clicking any item
you need help on.

- Add to, edit and delete systems and points from within Transform

In addition to modifying existing points or adding new points in TRANSFORM using the Import
assistant, you can also directly add, edit and delete points from within TRANSFORM on the
System Points tab. You can also add, rename or delete systems here as well.

-l Target point list are sorted by location relative to Subject system points

When choosing a target system point to pair with a best-fit system point (the system being
transformed), the target point list is sorted by order of each point being a viable pair.
TRANSFORM places the target point with the highest probability of being a pair at the top of the
list. TRANSFORM also shows you the description of each target point as an additional aid in
pairing points.

- Find all the coordinate pairs common to two systems with a single click

TRANSFORM can detect all coordinate positions that are common to the two systems being
compared, as long as you take care to limit what TRANSFORM looks at by application of
system filters. Filtering allows you to limit Transform’s searches to only those points that fall
within a certain range or that have a certain description. TRANSFORM also allows you to limit
the search by varying the size of the search radius around each of the prior survey’s points
and by varying the allowable scaling that can be applied to the prior survey. Detect pairs can
be used to remove bad pairs as well as find new pairs.

- Undo or redo any humber of operations that resulted in changed data

Restore any number of prior results by repeatedly clicking the undo toolbar button. Reverse the
process by repeatedly clicking the redo button. Hold the mouse momentarily over the toolbar

© 2012 PrimaCode Technologies
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buttons to see a pop-up message explaining what the action will undo or redo. You can also see
the type of action in the Edit menu. You can even use the undo - redo feature to simulate or

compare two different solutions and its affect on the error ellipses, residuals, transformation
parameters and precisions.

= Limit the points Transform works with by applying label or description filters

This powerful feature helps you zero in on those points that are most relevant to the
transformation being performed and improves Transform’s efficiency by reducing the number of
points that must be processed. Filters are especially applicable when working with field survey

data, which can often contain many points that are not associated with the survey being
retraced.

- Best-fit solutions can be weighted by changing estimated point variances

When monuments of differing quality are located, such as bounds versus pipes or damaged
versus undisturbed, weights can be extremely helpful. By supplying TRANSFORM with the
estimated accuracy or variance of a point, TRANSFORM can produce a best-fit solution that
places a higher weight on more accurate points.

- Target multiple systems using cloned points

Occasionally, you will need to reproduce a prior survey that ties into another prior-survey. If the
more recent survey references a point on the older survey that no longer exists, you can first
best-fit the older survey to your field work and then create a clone of the missing point in the
field survey system. Then the new survey can target that cloned point along with the other points
you had found. You can even apply a weight to the cloned point based upon the magnitude of the
older survey’s residuals. If you later change the conditions for the older survey’s transformation,

the coordinates for the cloned point will automatically update as will the transformation that
targets the cloned point.

=l Inverse points across systems using original or Transformed Coordinates

TRANSFORM provides a small utility that allows you to inverse from a point in one system to any
other point, even if it is in another system. Inverses can be performed using original or
transformed coordinates, therefore you can obtain the bearing and distance, for example, from
a transformed best-fit system coordinate marking a missing corner to an original target system
coordinate. This can be useful when comparing data in AutoCAD and TRANSFORM, for instance.

- Choose from four different confidence levels for statistical output

The precision values for each transformed point (modified error ellipse) and the transformation
parameters are displayed at any one of four different confidence levels. Each confidence level is
a representation of how much weight you can put on the associated value. For instance, a
rotation angle of 10 degrees with a precision of plus or minus 30 seconds at a 95% confidence

level would mean that there are only five chances in 100 that the rotation angle could vary by
more than 30 seconds.

- Manually transform coordinate systems using fixed values

TRANSFORM provides a means for you to supply transformation parameters for a coordinate
system as well. This is especially useful when targeting a system with an assumed origin and
meridian. Typically, you will want to rotate the meridian of the assumed system to match that of
the prior survey being retraced. Because rotating the target system’s assumed meridian is
necessary so often, TRANSFORM provides a menu item to automate that process.

- Resoft table values based upon the contents of any column

When analyzing the evidence found marking a prior survey, it is often the case that not all the
monuments found will be in their original and undisturbed locations. It is customary to remove
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points from the solution that are found not to have residuals consistent with the norm for the
survey being retraced. In such instances, it is desirable to resort the transformation table my
magnitude of the distance residual. You can do that by simply by double clicking the header for
that column in the table.

- Remove the affext of scaling from any trnasformation

In certain special circumstances, it may be desirable to roll back scaling from a best-fit
transformation. One such situation occurs when the amount of scaling is very small or when the
magnitude of the scaling’s precision exceeds that of the scale its self.

-I Copy full-precision values form Transform and paste into CAD

When merging two drawings in AutoCAD, TRANSFORM allows you to copy its values and paste
them directly into AutoCAD’s INSERT dialog. When copying values from TRANSFORM, you are
automatically provided additional decimal places to minimize the affects of round-off. This also
speeds up the process of merging the drawings while reducing the likelihood that you will key in
a number in error.

= Tailor Transform's input and output options to your needs

Using the view menu or the Tools - Options menu, you can configure many of Transform’s
settings, such as the number of decimal places to display, type of units, default variance, etc.

24 Terminology and Methodology

Basic Terminology
The following terms are central to the use and understanding of TRANSFORM.

For a more comprehensive list of terms, see the Glossary.
= ASCII Text Files

ASCII text files provide the primary means of moving coordinate information between other data
sources and TRANSFORM via the Import and Export Assistants. Each line of the text file is
comprised of comma delimited fields that describe each of a single coordinate point’s attributes,
e.g. point number, northing, easting, elevation, description.

- Best-Fit System

The best-fit system is the system that will be transformed or best-fit to the target system. As
such, it can be considered the movable system.

- Confidence Interval

The confidence interval (CI) is the best-fit solution’s overall reliability, similar to the error radii
for each best-fit system point.

The solution’s confidence interval is always based upon one of the four statistical confidence
levels (68%, 90%, 95%, 99%).

Note, a confidence interval computed at a 68% probability it is equal to the solution’s standard
deviation.

=l Coordinate System

A coordinate system is a collection of point records for a single coordinate system in TRANSFORM
that all share a common origin.

= Linked Pairs
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The collection of paired points that are linked comprise those pairs that TRANSFORM will use to
compute a best-fit solution for the two systems being compared.

- Paired Points

Pairing two points tells TRANSFORM that one point in the best-fit system is supposed to describe
the same theoretical point in the target system.

- Point Records

A point record refers to the collection of information that defines a single coordinate position in
one of Transform’s systems.

- Precision
Precision is a measure of the accuracy associated with each of the four transformation
parameters. Precisions are based upon one of the four statistical confidence levels (68%, 90%,
95%, 99%).

-1 Residuals

A residual is the difference in northing and easting (converted into a direction and distance)
between the coordinate of the transformed best-fit point and the coordinate of the target point.

A point’s residual also represents that which cannot be attributed to measurable constants, such
as rotation, scaling, translation X and translation Y.

- Target System
The target system is the fixed systems that the best-fit system is compared to. It is typically the
system that contains locations made on-the-ground, such as are the result of a recent field
survey.

- Transformation

A transformation converts the coordinates of one system into the coordinates of another system.

TRANSFORM implements two types of transformations, user transformations and best-fit
transformations.

Best-fit transformations utilize a mathematical modeling process called a least-squares two-
dimensional conformal coordinate transformation. This process utilizes some number of
redundant equations to develop probabilistic parameters and a statistical analysis.

The minimum number of linked pairs necessary to produce a transformation is two, while the
minimum number of linked pairs necessary to produce a best-fit transformation is three.

- Transformation Parameters
A best-fit transformation produces four parameters, rotation, scaling, translation north and

translation east. TRANSFORM uses these four parameters to transform the coordinates of the
best-fit system into the coordinates of the target system.

The four transformation parameters, taken together, represent that part of the difference in the
two coordinate systems that cannot be attributed to random errors.

Transform, How it works
TRANSFORM performs all computations concurrently (in the background) in conjunction with each

user selection/entry.

That means you never need to setup and then run a solution.
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As soon as you enter or change a setting, TRANSFORM automatically computes a new solution and
updates all relevant values associated with that solution.

An important aspect of TRANSFORM that deserves special mention is that the program will never
alter the original (un-transformed) coordinates you supply.

Therefore, if a discrepancy is discovered between the coordinates in TRANSFORM and the drawing
used to create them, the discrepancy will always be associated with the source.

3 Getting Started

The getting started section contains two tutorials that introduce you to some of the uses and benefits
of TRANSFORM.

Each tutorial provides a step-by-step approach to using the supplied sample data.
The sample data for both is based upon real data obtained from two different retracement surveys.

Location of sample data

When TRANSFORM is installed, the sample files for the tutorials discussed in this section are copied to
the Administrative user’s Documents folder and to a second folder entitled All Users Documents.

Non-Administrative users will need to copy these files from Window’s All Users Documents folder into
their respective Documents folder.

The folders for the two tutorials are entitled Highway Example and Subdivision Example.

Both folders are located in the parent folder entitled Transformation Samples.

You can use the system search feature to find these folders if you are not familiar with the Windows
All Users Documents folder.

Contents of folders
Each folder contains eight files, three txt files, two dxf files, two pdf files, and one tfm file.

The txt files are standard ASCII text files used to interchange data between different types of
programs.

Each line contains a single coordinate point definition with each field separated with commas.
The two dxf files and two pdf files are drawings that can be opened with different viewers.

One drawing depicts the prior survey being retraced and the other drawing depicts the more recent
field work.

The tfm file is a TRANSFORM project file representing what TRANSFORM will look like at the
conclusion of the tutorial.

In this section
Subdivision Example

This first tutorial provides the quickest and easiest way to get acquainted with the uses
and benefits of TRANSFORM.

Highway Layout Example

This second tutorial addresses the same functionality as does the first tutorial, but in
slightly more depth.
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3.1  Subdivision Example

This section provides a somewhat abbreviated step-by-step introduction into the use and benefits of
TRANSFORM.

This tutorial will acquaint you with the basics of importing data, exporting data, analyzing evidence,
best-fitting two surveys, merging two surveys and some of the other associated tools you will find in
TRANSFORM.

Follow these simple steps to perform your first best-fit transformation and combine its results with
your CAD drawing depicting your field work.

1. About this example

2.The Objective

3. Starting Transform

4. Importing Points
5. Applying Filters
. Pairing Points

. Evaluating Evidence

.Transformation Parameters

O 0 N O

.Rotating Target Meridian

10.Rolling Back Scaling

11.Merging Drawings

12.Saving Projects
13.Printing Reports

14.Adding & Revising Points

3.1.1 About this Example

The 1934 Subdivision
The 1934 Subdivision is an old survey of record that was used to convey building lots.

It does not show a single record monument or anything else that might fix it to the ground, therefore
the goal in this example is to reproduce the subdivision based upon a preponderance of evidence.

You can assume that the various points found marking this survey were set by any number of
different individuals, some land surveyors, some probably not.

Locating the sample files
When TRANSFORM was installed, the files for this tutorial were copied to a folder entitled Subdivision
Example.

This folder can be found in the parent folder entitled Transformation Samples which in turn can be
found in ether the Windows Documents folder or the Windows All Users Documents folder.

If Windows shared folders are enabled, the Transformation Samples folder can also be found by
accessing the system’s shared folders.
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If you are having trouble locating these files, use the Windows search utility to find them or start
TRANSFORM TUTORIALS in the Windows Start menu’s PrimaCode folder.

The project file

The file entitled 1934 Subdivision Examle.tfm is what you will have at the completion of this tutorial.
It is provided so you quickly get the feel of TRANSFORM or to check your progress against the final
product.

The drawing files
To compare two surveys, you will typically have two drawings, one representing the survey being
retraced, the other representing the your recent field work.

For this example, those drawings are the Field Survey.dxf and the 1934 Subdivision.dxf. Both files
are also provided in pdf format for those who do not use CAD programs.

Take a moment to open and inspect these drawings.

The coordinate files

This sample project also has three txt files containing the coordinates for the two survey drawings.

The Field Survey Coordinates.txt file contains the coordinates for the FIELD SURVEY drawing.

The Subdivision Coordinats.txt file contains the coordinates for the 1934 SUBDIVISION drawing.

The Field Survey & Subdivision Coordinates.txt file contains coordinates for both drawings.

These are simple ASCII text files, the type typically used for data exchange between different
software applications.

Each line of these files describes one coordinate position.

Each line is broken up into five fields separated by commas representing a point identifier, northing,
easting, elevation, and description.

Because TRANSFORM allows point descriptions containing spaces, TRANSFORM does not allow the use
of space delimited text files.

Typically, the Field Survey Coordinates.txt file would be populated via information exported from a
data collector.

Typically the 1934 Subdivision Coordinates.txt file would be populated via information exported from
the 1934 Subdivision.dxf survey drawing.

Next Section:

The Objective.
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3.1.2 The Objective

The objective, when retracing any prior survey using TRANSFORM, is generally as follows:

e evaluate the prior survey’s measurements

e evaluate the on-the-ground evidence found marking the prior survey
e rotate the meridian of the field work to agree with the prior survey’s
e when using a CAD program, merge the two survey drawings

e reproduce any damaged or missing corner markers

e report your findings

Traditional Approach

Traditionally, this process will involve comparing the measurements reported on a prior survey to the
inverses between those same points found by your field survey in order to determine which points
found in the field are the best.

A more comprehensive method employed by the more conscientious of us, is to mathematize the
prior survey and then compare all possible inverse combinations between the two surveys. While this
method is far more apt to detect monuments that have errors at right angles to the measurement
reported by the prior survey, it involves a lot more work and carful tabulation of the results and thus
is far more time consuming.

Following the analysis, it is customary to select the two best monuments found marking the prior
survey and use them to rotate the meridian of the field work to agree with the prior survey’s.

Using the more comprehensive method noted above, some surveyors will tabulate the result of all
the inverses and computer all the differences in directions and use those differences to compute
some average using the best of the monuments to rotate the field survey’s meridian.

The more comprehensive method can also be used to compute the difference in unit of measure for
the two surveys by tabulating all the difference in length for the inverses and dividing that difference
by the length of the line. If one common trend in scaling is observed, then it can be assumed there
was a difference.

Once the field survey is rotated to agree with the prior survey’s meridian, then traditional bearing
and distance computations are used to reproduce lost or missing monuments marking the prior
survey. Usually, this would involve bearing- bearing intersections from two adjacent monuments that
were thought to be original/undisturbed points or the use of a bearing and original distance (possibly
adjusted for differences in unit-of-measure).

Unfortunately, this means of reproducing a prior survey suffers from an abundance of subjectivity
when analyzing the evidence and puts far too much reliance on only a small subset of the evidence
when making adjustments for meridian.

When some of the evidence having equally standing (i.e. all original monument that will be held) is
ignored when reproducing the prior survey’s meridian, it puts the reproduction process at odds with
the commonly held “rules of evidence” governing the practice of land surveying that requires all
original and undisturbed monuments to be given equal weight, as well as potentially violating a
number of others rules. (see Transform and the Law)

And if the more comprehensive method noted above is used, then there will be greater compliance
with the “rules of evidence” but the process will be very time consuming and prone to error.

As you will see, TRANSFORM helps you to achieve these same goals, but in a far quicker and more
comprehensive manner and with far better compliance with the “rules of evidence” that results in a
more defensible work product.

See also

Transform and the Law
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The next section
Starting Transform

3.1.3 Starting Transform

Open TRANSFORM by clicking the Windows Start button, All Programs, PrimaCode, and then the
Transform for Windows program icon.

& Project] - PrismaCeode Transforrn = e e
File Edit Wiew Teols Help
— L - .
L B B I A S EECEN
@ Best.Fit Coord, System [T EwerRad | BestFit | Lok | Target | Variznce | Erp Residual [ Dst Residual ||
E =
-]
B Tergt Coord. Symiem |
T Besi-Fit System Porams
é Raotation 957 Precision
E
i
@ Szalng 957, Precision
Translation Morth 35% Precision
Translaton Exst 95% Procision
Targst System Rolstion
& = Horm
Lirked Pairs 2 95%Cl: Ready

TRANSFORM will start with a new empty project as show above.

Note If you had not already activated the product or if you have a trial version of the
product, TRANSFORM will present you with either the PRODUCT ACTIVATION dialog or a
nag screen telling you how many days remain before the trial period will expire. The
retail version of the product will not do that.

Notice that you can hold the mouse over any of the toolbar buttons and a pop-up tooltip tells you
what the toolbar button does.

Every toolbar button also has a corresponding menu item.

Notice also that TRANSFORM has two main tabs along its left edge. These allow you to switch
between its primary view, Transformations, and its secondary view, System Points.

The Transformations view is where most the work is done, while the System Points tab is where
you view and edit points, their coordinates and their descriptions.

The bottom of the application contains the status bar, which provides useful information about the
application’s status.

The next section

Importing Points.
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3.1.4 Importing Points

TRANSFORM uses the IMPORT ASSISTANT and EXPORT ASSISTANT to move data in and out of
TRANSFORM from other software applications such as COGO programs, CAD programs, and data
collectors.

The IMPORT ASSISTANT and the EXPORT ASSISTANT both facilitate this process by reading and
writing comma delimited ASCII text files, which is a industry standard interchange format.

Open Import Assistant
i
On the Tools menu, click IMPORT ASSISTANT or click the IMPORT ASSISTANT tool bar button *:"
This will open the following dialog:

TIP By holding the mouse temporarily over each toolbar button, TRANSFORM will
provide a pop-up message explaining that button’s function.

Import Points T || &2
@] Import Assistant

Imports points into @ new or existing system

Import options

|F‘|:uir|t '| |N|:|rth '| |East v| |Elev v| |Desc:r v| |[none} v|

File Name Browse

Located In  C:AUserstDennistDesktop

| Fiish | [ Cancel | | Help |

Order of content
For the purposes of the Subdivision Example, you do not need to change the order of content.

The order of content displayed by the IMPORT ASSISTANT the first time it is opened, as shown
above, is the default setting.

For your own data you can select any ordering and types of content and the IMPORT ASSISTANT will
always open with those selections thereafter.

Select a file to import
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Click the Browse button and navigate to the folder containing the Subdivision Example.

This folder is located in the Transformation Samples folder, which is located in your Documents

folder, as show below.

Open ASCH Text File

Organize « MNew folder

- Favorites
B Desktop
% Downloads

= Recent Places

A Libraries
%] Documents
@ Music
[=| Pictures

B videos

& Computer
£, Lacal Disk (C3)
= Local Archives (F:)
e Removable Disk (1)
: data.massgis.state.ma.us

# ftp.primacode.com

G Metwnrk

A ‘ <« Transformation Samples » Subdivision Example

Documents library
Subdivision Example

=
Mame

| Field Survey & Subdivision Coordinates bt
| Field Survey Coordinates.bet
| Subdivision Coordinates.txt

m

- 4 [

File name: Field Survey & Subdivision Coordinates.tet

Arrange by:  Folder =

Date modified Type

Text Document

Text Document

Text Document

~  [AscaTedfiles (ase, "auf, mes ~|

v

Select the file named Field Survey & Subdivision Coordinates.txt.

21

This file contains coordinates for two surveys, a recent field survey and a 1934 subdivision plan.

Click the Open button, which returns you to the IMPORT ASSISTANT with your file and path

selections entered into the File Name and Located In text boxes as show below.
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rImpcrt Points T ==
@3 Import Assistant

Imparts points into a new or existing system

Import options

IPoint VI INorth v] IEast VJ IEIev VI IDesc:r v] [[ncune} VI

File Mame Field Survey & Subdivision Coordinates bd

Located In  C:\UsershPublic®Documents Transformation Samples*.Subdivision BExample

Systems options
System Field Survey - Mew
@ Import Original Coords
Filter optioins

Include all points @ BExclude all points
Include listed identfiers ! Bxclude listed identifiers

Fitter List Select...
Include listed descriptions 1 Exclude listed descriptions

Fitter List Select...

| Fnish | | Cancel || Hep |

The IMPORT ASSISTANT automatically entered Field Survey in the System dropdown box for you, as
shown above.

TRANSFORM includes this system by default in every new project.

Note The Field Survey system is a special protected system for your field work that
cannot be accidently deleted, cannot be the subject of a transformation, nor can it be
scaled.

Select the points being imported

Click the Select... button for point identifiers. This will open the following dialog which shows all the
points contained in the previously selected ASCII text file:
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5l Contents of: 'Field Survey & Subdivision Coordinates' file 7 ==
Foint = Maorthing Easting Elevation Description -
226 10056 56387 10076.04383 0.00000 EG
227 10048.22358 10084.04016 0.00000 EF
228 10058.24638 10107.31005 0.00000 EF
229 10051.25193 10082.64664 0.00000 UPOLES
230 10104.34449 10094.02417 0.00000 HEDGE JUNIPER
23 10114 56114 10148.05449 0.00000 HEDGE JUNIPER
232 10103.39146 10091.12485 0.00000 WALL
233 10092.00218 10057.80343 0.00000 WALL
234 100:89.81861 10017.22133 0.00000 HSE
235 10113.00500 10030.56662 0.00000 CLRD
236 10072.92969 10054.20440 0.00000 CLRD
237 10028.81705 10077.46787 0.00000 CLRD
238 10004 54381 10083.22038 0.00000 CLRD
239 9981.35610 10084.00113 0.00000 CLRD
240 9928.06849 10081.69985 0.00000 CLRD E
241 9892.09531 10064.72857 0.00000 CLRD
800 5000.00000 5000.00000 0.00000
801 4699.57976 470643075 0.00000
802 462969660 4778.01938 0.00000
803 4332.73473 507408635 0.00000
804 5090.86163 5183.30658 0.00000
205 5108.55416 5106.05693 0.00000 -
| 0K | | Cancel |

Click point 1 and while holding down the left mouse button, drag down the Point column until you
reach point 241 as show above.

When you reach the bottom of the dialog, pump the mouse up and down just below the last point in
that column to force the dialog to continue scrolling its contents.

This will allow you to select the remaining points.

Click the OK button to return to the IMPORT ASSISTANT. When you do, the IMPORT ASSISTANT
retrieves the point range information from you selection set and enters that range in the identifier
Filter List box as shown below.

Note You also have the option of selecting single points and/or individual point ranges
from this dialog.
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Import Points | 7 ” £3 |

@3 Import Assistant

Imparts points into @ new or existing system

Import options

[F‘oint v] [North v] lEast VI lEIev VI [Desc:r V] [l'ncune} V]

File Mame Field Survey & Subdivision Coordinates td

Located In - CUsershPublicDocuments* Transformation Samples®Subdivision Example

Systems options
System  Field Survey - New
@ Import Original Coords
Filter optioing
1 Include all points ) Exclude all points
@ Include listed identifiers ) Exclude listed identifiers
Fitter List  1-241 Select...
71 Include listed descriptions ) Bwclude listed descriptions
Fitter List Select...
| Fnish | | Cancel | | Hep |

Filter Criteria
The IMPORT ASSISTANT automatically selects the Include listed identifiers option for you.

If you had wanted to define an exclusion range, you can switch to Exclude listed identifiers.
Define a new system
A new system can be defined in either of two ways.

You can either click the New button and enter the name of the new system or you can click in the
Systems dropdown box and simply start typing the name of the new system.

Either option will cause the IMPORT ASSISTANT to automatically save any filter criteria defined for
the previous system.

Click the New button and enter 1934 Subdivision in the Systems dropdown box as show below:
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Import Points

2

Import Assistant

Imports points into @ new or exdsting system

Import options

Systems options
System 1334 Subdivision

@ Import Criginal Coords
Filter optioins
Include all points
Include listed identifiers

Filter List

Include listed descriptions

Fitter List

|F‘oird v| |North v| |East "| |Elev "| |Desc:r "| |[ncune} "|
File Mame Field Survey & Subdivision Coordinates bd Browse ...

Located In  C:Users'\PublictDocuments* Transformation Samples*.Subdivision Example

@ Exclude all points

Exclude listed identifiers

Select...

Exclude listed descriptions

Select...

| Fnish | | Cancel | | Hep |

Select the points to be imported

25

In the point identifiers group box, click the Include listed identifiers radio button and then enter

the point range 800 - 900 in the identifier Fil

ter List box as shown below.
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Import Points

7

@3 Import Assistant

Imparts points into a new or existing system

Import options

|Point  v| [Noth | [East  +| [Bev

v| |Descr v| |l[none} V|

File Mame Field Survey & Subdivision Coordinates bd

Systems options
System 1934 Subdivision

@ Import Original Coords
Filter optioins

Include all points

@ Include listed identifiers

Fitter List 800-300

Include listed descriptions

Fitter List

Browse ..

Located In  C:\Usersh\PublichDocuments Transformation Samples*.Subdivision Bample

Exclude all points

Exclude listed identifiers

Select...

Exclude listed descriptions
Select...

| Fnish | | Cancsl | | Hep

Review your previous selections

Now switch back to the Field Survey system in the Systems dropdown list. Note that the IMPORT
ASSISTANT has preserved your previous filter criteria settings.

Complete the import

Click the Finish button to complete the import process and return to TRANSFORM.

When you do, TRANSFORM will import the selected points from the ASCII text file into each of the

systems using the filter criteria you provided.

TRANSFORM will now look like this:
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) 1634 Subdivision Eample - PimaCode Transform (=@ ]=]
File Edit Wiew Teols Help
SR CRTLEE LR E LN )
E Bt F& Coord, | EmcrRad | BestFit o] Lik Target | Vasiance | Brg Resicual | Dst Reesidual | »
: > [ a0 | 0|
g [anas -] H [ am
T Tarost Coord. Symem || | 2
Z | Fetd Survey =] [ 803
— Bl =
Best-Fit System Params I s
;E Flotation 95% Precision I I pos
£ N | am - . |
& Sy 85% Precision I 1M o i ! | ! e
== || B ]
| | B
| | ma
| | B3
Transiaton Foth 557 Frecision - g:;
81§
Transisfion Esst 957 Precision I e
] [ e
— - B.Ii
Target Systern Fotation | | | &2
& = Hone - G | | ] 7l
. [+
= 0" O 0.0 : =
go5 5
Linked Pairs: 0 of 0 95% €1 Ready

Confirm the import procedure

Next, click the System Points tab along the left edge of the application.

TRANSFORM switches views and display the coordinate points you imported into each system as
shown below.

Select each system in the Point System dropdown box and compare its contents with that of the
ASCII text file to confirm the import procedure.

) 1934 Subdivision Esample - PrimaCode Transform Eleif=
File Edit View Teols Help
— P = - - .
=N S SIS T
Coordnae System | Lebdl o _Mothing_ _Emiing _ Blevaon |  Descripion | -
! L3 S 10000.00000 10000 00000 000000 |SPiE
7 ekt Suvey =] HE: 0152 95566 531101568 £.00000 |SPIRE
- 3 10318 3500 5773 3005 0.00000 | sPwE L
B o) I 10337 47885 9834 36732 0.00000 | sPuE
= | 5 10408 57580 9965 18570 D.00000 ISPIKE I
- 3 10169 85534 10017.15169 0.00000 SPE
‘E s o 10092 (5332 0741139 0.00000 | SPIRE
] @ (Original Coordinates 1 we 9861.57120 10007, 15787 0.00000 |
= Tranied emresed Loordnates || 1M ‘SE30.42457 10014 34541 0.00000 .HN
‘g‘ L] 103 10022 81547 10002 (2841 0.00000 IIP‘
o 9L T B 10023 24822 10001 48574 B00000  |BOLT
2 Uper Teongfpamation ] 6 8883 78253 10001 07724 £.00000 |UPOLES
' Beat-Fit Transformation | we 8BB4 64191 T0LE 7933 0.00000 |eLRDPC
No-scale Transfomation | e 9888 (955 1001759963 0.00000 |cLRD A2 FT
| e 9035 02430 10001 34247 £.00000 |cLRD 12T
— T e 905784228 10000 30550 £.00000 [CLRD12PC
[ : ] { ] ] m 10008 69171 5967 85245 £.00000 [CLRD 2
etz yme | | 2 10008 21257 1000141743 0.00000 |WPOLE 7
aname Syt [ 113 1003812887 FIE0 ATSED 0.00000 ICLFII:I
- | 1 0058 51820 332 10523 £.00000 |cLRDPT
| Dolcsesyen | | ResbePorts | [ g 3870 34383 1001561558 D000 | GARAGE
G 000041734 10013 45425 0.00000 | GARAGE
| | 7 1000514170 1006361174 0.00000 | GARAGE
118 10021 84774 00276302 000000 IELFAEE FICK FL
] e | 10017 81853 1005197535 0.00000 |ELFACERICKFL |
Shewing Points : 139 /139 Units : Feet
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TRANSFORM will import points using all the available significant digits contained in the ASCII text file,
regardless of what is display on the System Points tab.

If the number of significant digits shown by TRANSFORM is different from that which the ASCII text
file contained, you have two options for viewing the imported coordinates as will be explained next.

Read mode vs. edit mode

To view the internal representation of just one coordinate at a time, click the coordinate value and
TRANSFORM will switch from read mode to edit mode. In edit mode, TRANSFORM will display all
available significant digits for that coordinate.

{1 1634 Subdivision Example - PrimaCode Transform [= & |
File Edit View Teols Help

Sl S8 IS

y ¢ Lobel = Nerthing Easing Elvation Description | =
£ Srvien - 1 | 10000 00000 [ 1000000000 : £.00000 !SP'.KE |
g |EMaom -1 I I 10154 25556 _ 8611 01565 . 000000 |sPE )
T Sysems Taget B 10313.35500 977334085 | £.00000 | SPIRE
E b 4 g4 36332 L
5 10408 5758 956.18570 0.00000 SPIE
s & 10168 85524 1001716163 0.00000 SPHE
Y |[f Ot Mkl 1 7 T 007411388 | DOOOOD | SPIKE
= &) Original Coordnates [ 00 386157180 [ 1000715787 . 0.00000 [
g i 3830 42451 10014 34541 0.00000 FIN
& 103 10022 81547 1000202341 £.00000 [
— e 104 100232463 10001.48674 £.00000 BOLT
User Tronsinemation T 108 888 T3 | 1000107724 I 0.00000 |UPOLES
Buaat-FY Translcomation ] we 3BB4 4131 [ D045 7553 | 0.00000 |CLROPE
No-scale Transfommation 108 SEER (9595 10017 E5e3 0.00000 CLRD12FT
109 293502430 1000134297 £.00000 CLRD12PT
System ] ] 110 5957 10000 S0ms L0000 CLRD12PC
e J— =[] m 1000880171 | 9847 85043 | 0.00000 |cLRD 12
] m 10008 21257 1000141745 0.00000 |uPOLE 7
Edt Fort 113 10038.12687 395047589 000000 CLRD
| —— 11 10058 51220 9932 10523 £.00000 |CLROPT
Dupletit Feithel bolrty L 87034303 _ WOIES1EIS | DOO000 | GARAGE
| 6 10000.41734 | 1001345425 | £.00000 | GARAGE
17 10005.14170 006351174 0.00000 GARAGE
118 10021 54774 10012.78502 0.00000 ELFACE PICKFL
113 10017 1853 1005197535 £.00000 ELFACE PICKFL

s e T E— s s .

Showing Points : 139 of 139 System Units: Feet

To cancel edit mode press the escape key and transform will switch the contents of the cell back to
read mode.

To resume edit mode, click the cell with the left mouse button or simply start typing the revised
value.

Change coordinate precisions

Alternatively, you can also set TRANSFORM to show a different number of significant digits for
coordinate values by providing a different coordinate precision value in the user options dialog.

To do this, select Options on the Tools menu and then select the Precision tab as show below:
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Options @

| Application I Comections | Fitters | Precisions | Projects I Transformations I Units |

Significant Digits

Coordinates: |3 = {decimal places)
Seconds: |2 - {decimal places)
Distances: |3 2| (decimal places)

Preset Values

Default Pair Variance 0.100  feet
Detect Pairs Variance 15 feet

Max Allowable Scaling 05  feet/100feet

Confidence Level
) 68% jun-modffied) ) 90% emor @ 95% emor ) 99% emor

{affects the display of emor radiuses, confidence interval, and precisions)

Defaults l [ oK ] [ Cancel

Use the up-down arrows to change the number of significant digits TRANSFORM will display by
default. When the value you want is displayed, click the OK button to return to TRANSFORM.

The next section
Applying Filters

3.1.5 Applying Filters

This section discussed the use of filters, their effect on what TRANSFORM displays and their effect on
how TRANSFORM works.

Why apply filters
Filters are especially useful when working with field surveys that contain points with many different
types of point descriptions.

By applying filters to a system, you affectively masks all the non-essential points from view and thus
limit which points TRANSFORM will look at when performing its various functions.

This serves two purposes: one it allows you to quickly zero in on only those points that are relevant
or common to both coordinate systems.

Secondly, it allows TRANSFORM to perform far more efficiently by reducing the data sets necessary

for most computations. This is especially true for the speed and accuracy of the Detect Pairs
processing.

The filter dialog

a -
To filter the Field Survey system, click the Define System Filters toolbar button 'J’or click
Options on the Tools menu and select the FILTERS tab. This opens the dialog shown below:
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Opticns

(7=

|}‘13p|ic:ati0n I Comections | Filters | Precisions I Projects

|T|ansf0rrnati0ns| Units |

System: lHeld Survey

View Fitered Lists

Wiew only paired pionts

Fitter options
) Include listed identifiers ) Exclude listed identifiers
Filter List Select...
) Include listed descriptions ) Bxclude listed descriptions
Filter List Select...
ok | [ Cancel

Select a system

We will start by applying filters to the Field Survey system, so select the Field Survey in the system

dropdown list, if it is not already selected.

Select filter criteria
Next, we will define the filter criteria.

Start by clicking the Select... button for point description filters which opens the SELECT

DESCRIPTIONS dialog as shown below:
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-

a3l Select descriptions for: 'Field Survey' system ® || £
Point MNorthing Easting Elevation Description | =+
166 1041273028 9970.58141 0.00000
167 10421.19914 9%83.01141 0.00000
17 10388.07265 9975.11300 0.00000
172 10338.18115 9%83.98570 0.00000
173 10302.28698 9991.20819 0.00000
174 102594 63408 9977 27548 0.00000
175 1027261866 9990.55475 0.00000
177 10181.36633 10015.00979 0.00000
20 10091.43525 10056.35157 0.00000
202 9906.81143 10065.26836 0.00000
206 10016.59761 1007401154 0.00000
207 10119.73548 10172.16283 0.00000
209 10072.06627 10193.27660 0.00000
176 1023094337 10003.18020 0.00000
143 10115.88735 5833.38531 0.00000
208 10116.94663 10168.84432 0.00000
10 3850.42461 10014.34541 0.00000
165 10468.19725 9994.02095 0.00000
187 10123.86328 1000601429 0.00000
137 10109.58524 9911.84214 0.00000
138 10101.40523 9917.29502 0.00000
213 10071.79910 10127.42739 0.00000
[ ok

While holding down the Control key, use the mouse to left click each different point description in
the list of field points that describes one of the points found marking the prior survey.

Alternatively, you can hold the Control key down while dragging the mouse over a group of points
while simultaneously depressing the left mouse button.

For this example, the points we want to be visible to TRANSFORM will be BOLT, BND, IP*, PIN.

When you have selected one or more of each point description that you want to be in the Filter List,
click the OK button to return to the FILTERS tab.

As you can see, your description selections have been added to the Filter List box as shown below
and the Include listed descriptions option is automatically selected.
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Options (% =]
|.Pq:nplic:ation ICorrediunsl Filters | Precisions I Projects ITlansfurrnatiuns I Units |
System: [Field Survey v]
[ View Fitered Lists iew only paired pionts
Fitter options
) Include listed identifiers ) Exclude listed identifiers
Filter List Select. ..
@ Include listed descriptions ) Bxclude listed descriptions
Fitter List BOLT, BMD, IP*, PIN Select. ..
oK | [ Caneel

Notice also that the IMPORT ASSISTANT also recognized that you has selected several descriptions
that had several characters in common.

When this happens, the attempts t condense those selections by adding a wildcard character as is the
case for the IP* argument.

Using wildcard characters

The point description Filter List can contain any number of arguments separated by commas and
each argument can be comprised of some number of characters preceded or followed by wildcard
characters.

You can also edit the arguments in the Filter List manually, by adding the necessary wildcard
characters yourself.

The * wildcard character means “any combination of characters” and can appear at the beginning
and at the end of each argument.

The % wildcard character means “any single character” and can appear any number of times at the
beginning and at the end of an argument.

Examples IRON*, *IRON, *IRON*, %IRON, %%%IRON, %IRION*, %IRION%%, etc.
Now click the OK button to return to TRANSFORM.

View the results

Notice that Transform’s System Points tab now shows only those descriptions that meet the filter

criteria you provided for the Field Survey system, as shown below and the Show Filtered Lists
a_

toolbar button '#¥ is active.
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E] 1534 Subdivision Bample - PrimaCode Transform = || & || 82
File Edit Wiew Tools Help
o " i ) - L
U H O SS9 % 7Y
— Label = Herthing Easting Elevation Diescriphion B
e Cosie’ sl 2 [ J 5800 43451 10018 32541 £.00000 FiN
g (Bidom = ] 1002281547 10002 02341 000000 G
T Systerrs Target 104 10023 24622 0001 45674 006000 BOLT
Z e 143 1011585735 983338531 000000 IF Loose
145 10188 53427 9802 24710 0.00000 [
= - 156 10235 Gredi 978D Sasas 0.00000 IP
I et i 1w 10240 40325 5687 22971 000000 P
e @ Orignal Coodnates | 60 1037104880 381305833 0.00000 IF
H 165 1468 19725 354 (25 000000 FIN
& 168 10412 73028 970 58141 000000 [
— < Mot Trarafcemad 167 1042119914 938301141 £.00000 P
Waer Tranadnemation [T 10388 07265 937511900 0.00000 IP 5
Baet-Fi Tranalcomation W 1033818115 9383 56370 000000 1P
No-scale Transfommation 7 10302 28858 9331 20813 0.00000 [
174 10294 £3408 77 27548 000000 [
" 75 W72 e85 S50 56475 L0000 IP
o B ok ] % 10230.94357 003, 18000 000000 |IP Beet
Deiete Forts 1w 1018136633 1001500873 0.00000 IP
Edk For 187 1012386328 10006 01429 000000 FIN
M 10091 43535 10056 35157 000000 [
Dulestin Sysbem Fleiobel Erirka D $206.81143 100552653 0.00000 G
] e 9962 95769 W51 17 £.06000 £
[ 10016 53751 1007401154 000000 [
207 101373548 W72 16283 000000 [
208 10116 84553 168 84432 £.00000 B i
Sherwing Points : 26 of 139 System Units: Feet

-
You can turn on or off filtered lists by clicking the View Filtered Lists toolbar button Li or by
selecting View Filtered Lists on the View menu.

Note

limits the points that TRANSFORM will see.

Other filter options

Filtering a list does not remove any points from Transform’s system, it simply

Had the 1934 Subdivision system contained points that were not needed for the transformation (i.e.
points that did not form a lot corner or angle point), you could have masked those points as well by
applying a point identifier filter or point description filter as was done for the Filed Survey system.

As you will see in the next section, filtering the Field Survey system will also helps pick which points
are common to the two surveys you are comparing.

The next section
Pairing Points

3.1.6 Pairing Points

Pairing points is the process of selecting points in the target system that match or mark a
corresponding position in the best-fit system.

In the context of the subdivision example, you are telling TRANSFORM which lot corners on the 1934
Subdivision survey are marked by evidence found on-the-ground and contained in the Field Survey
system.

Note TRANSFORM automatically selected the 1934 Subdivision as the Best-Fit Coord
System and the Field Survey as the Target system because there were only two
systems to choose from and the Field Survey system can never be a best-fit system
(transformed).

If there had been additional systems defined, then you could have chosen any system
you wish as the Target system.

Best-Fit and Target system points
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Switch back to the Transformations tab in TRANSFORM.

B 1934 Subdivision Eample - PrirmaCode Transform o |[& [ 58
File Edit ‘iew Teols Help
= o L "SL = =L
PR 0N SS9 % PUT HEE S
; Best-Ft O g [ Encr Aad Best-Fit --_EEUE_- Target Variance | B Resicual Dst Residual - <]
BOO
E  |1934 Subdrison =) "' 801
-] —
B Target Coord. Symtem | Baz
2 |Feid Survey =] [] 803
— B+
u  BestFt System Paroms ] 85
é Flot aton 957, Precision I~ BIS
E, | BO7
w::’:-:" Scaling 95% Precision = BO8
— Bo3
810
B2
B13
Translation Medh 55% Frecision z';
1
| R1E
Transiation Esst 957 Precision [ 817
B1E
L k]
Target System Rotation 11 &8
& = Hons | B21
000 00 00 =2
223
| B25 =
Linked Pairs : 0 of 0 5% Cl: Ready

The list of points shown in the Best-Fit Point column of the table shown above are those points
contained in the currently selected Best-Fit Coord System dropdown box to the left of the table.

Likewise, the Target Point column is used to identify those points in the currently selected Target
System dropdown box located to the left of the table that pair up with each Best-Fit Coord
System point.

Initially, there will be no points listed in the Target Point column, since none have been selected
yet.

Identify paired points

Pairing points is accomplished in either of two ways. The easiest way is to simply direct Transform to
find a probable pairs for you.

Provided you have already applied filters to each system, simply click the Detect Pairs toolbar

button Q and TRANSFORM will perform a very comprehensive comparison of both systems and
provide the solution that provides the greatest number of pairs with the best standard deviation.

Pairing points can also be easily accomplished manually.

TRANSFORM provides a number of aids to make pairing points manually faster and more intuitive. To
begin this process, it is first necessary to identify one point that describes the same position on both
the 1934 Subdivision system and the Field Survey system.

In most instances, you will do this by overlaying one survey drawing onto another in a CAD
environment or by simply doing a visual comparison of the two maps being compared.

In a CAD environment, this would typically be done using a block representation of one survey
inserted into the other CAD drawing and then moving it around until you get it to roughly fit the other
survey.

For the Subdivision Example, one such pairing is subdivision point 830 and field point 174.

Pairing points manually
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Scroll down the listing of points for the Best-Fit Coord System until you find point 830, which is
one of the points identified as being a probable pair with Target point 174 in the previous section.

Click in the empty cell to the right of point 830 located in the Target Point column, as shown below.

That opens a dropdown list that display all the non-filtered points contained in the Field Survey
system.

If there aren't any paired points selected yet, as is the case in this example, the Target point
column will not show any points and when the dropdown list is initially displayed, as shown below, the
Target System'’s points will appear in humerical order.

Notice that TRANSFORM also provides the description of each point in the dropdown list to help you
select the right kind of point. In this instance, only points with the corner marker descriptions are
shown because we previously applied filters to the system.

Scroll down the dropdown list and select point 174, which is an iron pipe as shown below.

Alternatively, you can simply enter the points number in the empty cell using the keyboard.

) 1934 Subdivision Example - PrimaCade Transfarm =8 ]
File Edit View Tesls Help
= r i 1 r - . - 1
A (e LR %% P8 5 & | e
B Best-Ft Coond, System Emor Aad | Best-Fit &) Link Target | Variance Big Residizal Dst Residual | =
- 2 | [
% [1934 Subdvison -| f—= ot
3 | g
B Torpet Coond. Sysiem | 819
= | Feid Survey =| || 820
S— &
5 Bext -t System Params I~ Ye]
é Potation 35% Precision 1 va]
E [Tl £25
= I -
- Scalng 957 Precision 1 bzs
— g7
Bzn
L ]
[] 80 T .
gaz 173 P - |
Translation Nodh 55% Precision |
Bia 174 1)
BM 175 P
Transisfion East 55% Predsion Il B35 176 IP Bant
— P B
B3b - :__“
= .
L Bz 201 P [
Target System Rotaticn 1 838 202 P -|
@ = Hone [] 83
Bl
- 0" 0 0000 (= =
BL1
! Baz -
Linked Pairs: 0 of 0 5% Cl: Ready

When the dropdown list closes, TRANSFORM associates the Best-Fit system's point 830 with the
Target system's point 174, indicating that these two points describe the same position on both
surveys.

TRANSFORM also now show a inverse direction and distance in the two residual columns and changes
the column header text to alert you that these are not real residuals resulting from a transformation.
Pseudo & Inverse residuals will be discussed more later.

Once you have selected the first target point, TRANSFORM automatically resorts the Target Point
dropdown list so that the most-probable target points for a match at placed at the top of the list to
help identify additional pairs.

To demonstrate this feature, let’s define the next pair combination for both coordinate systems. Start
by clicking in the empty cell to the right of point 832 located in the Target point column.
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{1 1934 Subdivision Bxamphe - PriraCode Transfoem [= a2 =]
File Edit View Teols Help

S PHB Y S S IP B VY

E ‘BE'F'I Coord, System ) Erfer Aad Bast-Fit & Lk Tanged Vehance o
S (1534 Subcivison = [ [ & | | | |
£ Tuom Coot Symem u =
I = Nl 7
5 Fedd Survey . =
Ty BestFt System Parms 826
£ Fotaon 95% Precision (] 827
B B8
H
4 Scalng 35% Precison 1 =
- = Il 53 174 0100
» 2 T
| 833 [ [ =]
[T N 166 P |
B35 1 I |
Transistion North 557 Pracision 835 167 I? |
[ ] 837 5 :: |
Transistion East 557, Precision | B3 175 \P Bant [
839 187 PN -|
BLD )
B4
Target System Rotation 842
B = Nons
| B43
« 0" 00 0000 [ T
(1 825 i
Linked Pairs: 0 of1 5% Cl: Ready

Notice this time that Target point 166 is now at the top of the list and that the list is no longer sorted
in numerical order.

Sorting of the target points in the dropdown list will be different for each Best-Fit system point, the
order being dependent on the probability that a point in the target system will be a suitable match for
the Best-Fit point in the same row of the table.

Un-Pairing Points

To un-pair a Target point, simply delete the Target point’s text and hit the Enter key or click in the
Target point’s cell to open the dropdown list and select the top entry of (none).

Additionally, the Undo toolbar button ﬁ can be used to undo the last action.

Detect remaining pairs

While we could do that for all the remaining points that were found in common to the two surveys,
TRANSFORM provides a quicker and easier way to identify the remaining pairs using the Detect
Point Pairs process.

Before we do that, let's make sure the estimated variance of points marking this survey are
appropriate. Since this is an old subdivision that had no record monuments indicated on the plan and
since the origin or the points found marking this survey are unknown, an appropriate detect pairs
variance would be 1.7 feet.

Click Options on the Tools menu and then select the Precision Tab.
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Option R
ml:mml Fllers | Precsos Prml?m-daml&u
Sigrificant Digts
Cowdnatess o |+ {decimal places)
Seconds: 2 | (decimal places]
Digances: 3 |5 decmal places)
Freset ales

Dot Pair Variancs Q00 et

Dutct Pas Viiance 1 7
Meor Allowable Scaling 05 feet/100 fest
Confidence Level
EE% un-modified) 50% emor @ 595% emor S5 emor

{afecty tha dxplay of evor reduses. confidence rserval. 3 precisices)

In the Preset Values group box, change the Detect Pairs Variance from the default value of 1.5
foot to 1.7 feet as shown above.

This provides TRANSFORM with an appropriate search radius for its detect pairs process.

Increasing this setting will allow TRANSFORM to identify pairs of poorer quality, as is necessary in this
example.

Click the OK button to return to TRANSFORM.

Note If you had not defined description filters for the Field Survey system in this
instance, detect pairs would not accurately find or report probable pairs.

L
Next click the Show Filtered List toolbar button @i which will limit which of the Field Survey points
that will be considered when detecting pairs and vastly speed up the detecting process.

Notice that when filtered lists are enabled, the Show Filtered List toolbar button is highlighted as
shown below.

© 2012 PrimaCode Technologies



38

PrimaCode™ Transform User's Guide

EJ 1534 Subdivision Bample - PrimaCode Transform = |88
File Edit View Teols Help
= - L s | 4 -] -
S LHDP OSSP S P EE wEE
E Best-Ft Coord, System Errer Rad Best-Fit =) Link Tanget Wariance : ¥ . R : i
H 1334 5 = | [vr]
F  Toge Coonl Symen L] 823
= 825
= |Feid = 1
5 Besst-Fit System Params ] 827
£ Fotaon 95% Frncision | 828
[ B
B B3 174 0100
o Scaling 35% Precision =1 32
— 1 &
B34
B35
B3E
Translation Morth 55% Precision B37
B3
Transistion East 557 Precision | B
Bl
B4
Target System Rotation :;;
& = MNons Bt
0" 00 0000 Ba5
u 26 !
Linked Pairs: 0 of1 5% C1: Ready

Next click the Detect Point Pairs toolbar button or select Detect Point Pairs on the Tools
menu.

When you do, TRANSFORM will identify all the points in the target system that are within the supplied
variance of a corresponding points in the best-fit system.

Detect Point Pairs also automatically enables the View Only Paired Points option if the best-fit
system contains more points than can be viewed in Transform's table without being scrolled.
-

When this feature is enabled the View Only Paired Points toolbar button '&f will be highlighted as
shown below.

Note This procedure could also have been run without first defining any pairs by simply

clicking the Detect Point Pairs toolbar button, providing the Field Survey system had

been filtered.

After running Detect Paired Points, TRANSFORM will look like this:
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B 1934 Subdivision Eample - PrirmaCode Transform = || &[5
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Review status bar

The status bar along the bottom of TRANSFORM now displays 0 of 21 Liked Pairs. If for some
reason TRANSFORM does not display 21 paired points, manually select the remaining pairs so that
TRANSFORM looks the same as above.

Note By momentarily holding the mouse over each point identifier in the Best-Fit
Point column or the Target Point column, TRANSFORM will display a tooltip message
telling you what the point’s description is.

If there is not a description, there will not be a tooltip message. You can also choose to
show a column in the table for best-fit point descriptions and target point descriptions by
selecting that option on the View menu.

About the residuals
With each new selection of a target point, TRANSFORM updates the pseudo residuals for all the paired
points as if a best-fit transformation had been performed.

By checking the magnitude of the pseudo residuals, you can get some idea if the pairings are
reasonable.

Note At this point, you should not be evaluating the residuals. If there is any chance
that two points are marking the same position on both surveys, you should pair them.
Only omit pairings that result in very large theoretical residuals.

In this example, the largest residual is about 1.5 feet for point 851, which is not enough
at this point to rule out the possibility that this is a proper pairing.

Pseudo residuals are only provided as an aid for identifying all possible paired points. The residuals
do not mean that a best-fit transformation has not been performed.

That does not happen until point pairs are linked, as will be described in the next section.

The next section
Linking Pairs
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3.1.7

Linking Pairs

Linking point pairs is how you tell TRANSFORM which points (in the two systems being compared)
should be used to perform a best-fit solution.

Typically, you only link to a point in the target system that you are confident is in its original and
undisturbed location. Points that are of questionable reliability would not normally be used in the
solution.

Linking point pairs simply involves placing checks in the boxes contained in the Link column as will be
demonstrated.

When you do so, TRANSFORM automatically computes a new best-fit solution on-the-fly, which results
in all new residuals, error radii and transformation parameters.

New solutions are also computed concurrently with each change of a target point or a target’s
variance.

As will be seen in this section, it is this interactive nature of TRANSFORM that makes it such a
powerful analytical tool in addition to being a powerful best-fit tool.

Linking options

There are two ways to link points. Either you can place a check in each of the boxes located in the

Link column or you can click the Toggle Linked States toolbar button IE, which changes the
state of all links pairs at once. Toggle All Links can also be found on the Edit menu.
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When all pairs are linked, TRANSFORM will look like the next image, if you still have the View only
paired points enabled:

© 2012 PrimaCode Technologies



Getting Started 4

1534 Subdivision Eample - PrimaCode Transform =@ I[E]
File Edit Wiew Teols Help
= - 1 ; . L= ] e -
BN S LIPS HEE
B Best At Cood. Sy EmeFad | BestFit o) Link | Terget | Veriznce | Erp Residual Dst Residual
£ = oy L CE LT B30 w [ | o 5 39 57 3805 W 050"
E || o4z B3z o 186 00 S85° 30 06T E 0562
E  Target Coord. Symem | | mas0° 833 = 160 oo N 6T 55 2395w 044"
= | Petd Survey = [ | 0433° L) ~ 167 (Rl 580" 45 2845 E QB
— | | Gaes” 438 v m Q00 HET" X ITOE QEM’
o Best-Fit System Farams | oe [2) - 172 Qi SN T AE ns&t”
;5 Rotaton 35% Precision 0,316 BD v 73 [T R SR 01 46T E DETD"
[ -13° 14 1867 =10 0535 0.2% B41 v 175 [R[R HZ 48 N5TE 0ETE"
- SR 5% Procision | 03 842 .r 157 o100’ S 19" 27 46.35" W 0B
—  BW7pem 1642 3pem | | o388 3 o 156 o0 54115 160 W 0546
- | | 62" 344 v 148 (RN 532 08w "¥E N
G924 185310 577 429 | om0 85 = 143 o ST 3T 2T W 1284
00815 /£ 100 | | o370 4 v 03 Q100 N 45" 30 020" w 1.01p°
I L
. . W 7 7
o 202 0.273 851 v 176 o H 50" 10 0057 E 1511
Transiston Esst 5% Prwcision | | a2 852 .r 20 0100° SBE'S1 34T E [FE R
31404373 £0.269° | | a6s" 853 w i (RN HE 06 S554°E 0T
| | &5 354 4 oy R N3 1T 25.06" W s’
Target System Plotation [ | oszr 455 W 101 0100 N &7 B 3385 W 033"
& = Mone = Vialue = System | | ea7e 259 ¥ LEL 0.100° SarorumTw DESE”
» 0" 00 0000
Linked Pairs: 2 of 21 5%l 1142t Ready

Residuals versus Pseudo Residuals

With only one point linked, the residuals displayed are still only pseudo values, i.e. values used only
to determine proper pairings.

With two or more pairs linked, the residuals reported are no longer pseudo values, but rather are
now the values that indicate the actual difference between the location of a transformed point and
the location of its corresponding fixed point.

Furthermore, with two or more pairs linked, the best-fit system will now report two different sets of
coordinates.

As shown below, by selecting the 1934 Subdivision in the Point System dropdown on the System
Points tab and by selecting Transformed Coordinates, you can now view the transformed
coordinates for the 1934 Subdivision.
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Concurrent processing

With two or more pairs linked, TRANSFORM computes on-the-fly best-fit solutions whenever you
change a link, change a target point or change a target’s variance.

With each new concurrent solution, TRANSFORM dynamically updates the solution’s Rotation, Scaling,
Translation North, Translation East, each of their precisions, all the error radii, all the paired point
residuals, and the solution’s overall confidence interval found in the status bar.

Note Two point transformations are unique solutions, since two points provide the
minimum number of conditions (equations) required for a solution.

Therefore, the residuals for a two pair solution are equal to zero and no statistical values
for parameter precisions, error radii or confidence intervals are displayed.

As will be seen, it is Transform’s concurrent processing capabilities that make it such a powerful
analytical tool.

Beginning the analysis process

As will be seen in the next section, you should always start the analysis process by linking all
possible point pairs as show above.

Notice that once you have all the check marks set linking point pairs, Transform’s status bar should
now indicates that there are 21 of 21 Linked Pairs and it indicates that the transformation that
results from the currently selected linked pairs has a 1.142’ CI (confidence interval) based upon a
95% confidence level.

Dual mode cells
Four of the columns in the transformations table (error radius, variance, bearing residual, distance
residual) display their contents in two different formats.

By default, these columns display formatted text with the number of significant digits set to that as
configured on the Precision tab of Tools -> Options menu.

When you click in any of these cells, the text is switched from the default-formatted text into un-
formatted text with added significant digits to the right of the decimal point.
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The unformatted text for bearings will be the same as has been selected on the Units tab of the
Tools -> Options menu.

The default formatting of the text can be restored by simply press the escape key or by leaving that
cell in the table.

The next section
Evaluating Evidence

3.1.8 Evaluating Evidence

Evaluating evidence is one of the most important and critical functions performed by a Professional
Land Surveyor.

You will find that using TRANSFORM to evaluate evidence is very fast and that the results are much
more reliable than any other mathematical method, since subjectivity is minimized and all evidence
is considered simultaneously.

Link points

The evaluation process should always start by linking all the points that are common to both
systems.

Each linked point contributes to the best-fit transformation or solution under consideration.

Linking is done using one of the two methods discussed in the previous section.

Show only paired points

To simplify the evaluation process, it is often convenient to hide all the points in the Best-Fit Coord
System that do not have a target point.

TRANSFORM makes it easy to do this by automatically applying another type of filter when detecting
pairs and the number of rows will not fit the current size of Transform's grid.

To turn this feature on and off, simply expand the View menu and select view Only Paired Points
-
or click the View Only Paired Points toolbar button 'ar,

When we ran the Detect All Pairs in the previous section, TRANSFORM automatically switched to this
viewing mode so all the paired points could be displayed without the need to scroll the table.

LY
When the View Only Paired Points filter enabled, TRANSFORM highlights the '&f toolbar button as
-
shown below. By clicking the toolbar button '&f a second time, you can toggle this feature on and
off.
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Resort the table

Now that all the paired points are linked, it is time to start evaluating the evidence and refine the
best-fit transformation by removing outliers from the solution.

To make this process easier, you should resort the transformation table based upon the magnitude
of the distance residuals. You do this by double clicking the column header for the distance residuals.

When you do, TRANSFORM will look like this:
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Note By default, the transformation table is sorted on the values appearing in the
Best-Fit point column.

You can restore the table’s default sorting simply by double clicking the Best-Fit point
column header or by selecting Refresh on the View menu.

Tweak the transformation

The next step is to compare the magnitude of the largest residual of the remaining linked points with
the 95 % CI shown in the status bar. When the residual is substantially larger than the Confidence
Interval, it is likely the found point is an outlier.

The largest residual for a linked point is best-fit point 176.

Since its residual of 1.511"is larger than the solution’s confidence interval of 1.142’, it is probable
that this points is an outlier and should be removed from the solution.

To do that, simply clear its checkbox.

Notice that clearing the link for the 851 - 176 pairing does not remove the pairing from the table, it
just removes it from the best-fit solution.

When you did, its value changed from 1.511'to 1.593' as a non-dependent pairing. Furthermore, this
value is no-longer a residual, it is simply the error associated with that pairing.

Note You can think of the solution’s 95% CI (confidence interval) as being how reliably
the points were set marking the 1934 Subdivision based upon the current best-fit
solution.

When you cleared the check box for the 851 - 176 pairing, TRANSFORM performed a new best-fit
solution and concurrently updated all the associated display values as noted above and then resorted
the table based upon the magnitude of the new distance residuals.

Elimination theory

The 851 - 176 pairing is removed from the best-fit solution on the theory that its error is outside the
expected norm (95% CI) for the 1934 Subdivision.
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It follows, therefore, that one must assume that point 176 is no longer in its original and undisturbed
location or that it was located in error by the more recent Field Survey.

Of course, another possibility that must be considered is that point 851 was computed in error when
the 1934 Subdivision was mathematized.

Eliminate one point at a time

Because the residuals and transformation parameters change each time a single pair is linked or un-
linked, you should only un-link one pair at a time and then compare the new largest residual against
the new 95% confidence interval for the solution.

Find a final solution

The next largest residual is now point pair 845 - 143. Since it’s residual is larger than the 95%
confidence interval, this point is also a candidate for removal from the solution.

Clear the link box for this pair and observe that all the residuals again change as does the solution’s
95% confidence interval, the error radii, the four transformation parameters and the four parameter
precisions.

£ 1834 Subdivision Eample - PimaCode Transfarm [ ][ =
File Edit View Teols Help
- e 1 a - @
PHBOY &L 39 B PSS VEE
E Bast-Ft C g Enrer Rad Eest-Fit - Lank Target - Viorizrce | Erp Residual Dist Residual -i
E -+ 0425 B53 v 204 (R H 45" 19 03.44° E D282°
E (M6 Sl ) | 047 B55 v ] 000" 57318 3998w 0.320°
E  Target Coord. Symem | 0269 850 = 187 (R[N H 35 10 3050 E 0444°
= | Petd Survey = || 0203 230 v 1 [RR S 407 3T 2664 W [TuE
— 0366 218 o a3 Q10g N 2ZFHTE QE1E”
g Bestfit System Params 0.315 23 v 172 010" S24' 29 51 E DEZE"
,.E Rotaton 35% Precision 0,358 28 v m [T R HE55" 11 3247°E 0558
[ - 13 14 4775 =0 05 05 0.383 [F] v 185 000" HET" 2T 0T E 0560
E. Soaling 955, Poecision 0.39 837 v 167 [(E[R H&4" 16 2730 E 060"
== 11620 pprm < 14751 ppm 0.255 455 " 1 000" 533 3T SR W DE3"
| o2 20 - 7 [RR SEE LT RIS E bESS”
0958 §37 966 721 661 pan T v s o’ N2y EyESesE oToe”
=0.1162 /100 0.335 da4 o 145 Q100 s o’
e R o
e W Fairs )
1067106 0245
sl 1243 0.402 813 v 160 000" NET 0502°
Transision East 357 Precision 0281 B2 - 157 (AR sy 050"
30156843 £0.248° 0.338 148 ¥ 63 [AlE N 45 o5’
(.358 843 o 155 Qeg sS4 0583°
Target System Fodation L3 245 143 [ R i
W = Mone = Value = System 0.255 851 176 0,100
« 0° O .00
Linked Pairs: 15 of Xl 5% Cl: 1006 ft Ready

Since the next largest point pair, 843 - 156, has a residual is about the same as the solution’s new
confidence interval, we will keep this pair in the solution.

Determining how far to go in the tweaking process is the most subjective part of the process and is
that part that involves the most professional judgment.

In practice, you will seldom just stop at this point with confidence that the best solution is at hand.
More often than not, you will spend some time experimenting to see if some other combinations of
different pairings might provide a more desirable solution, while observing the effects of each
solution on the residuals, CI, Rotation and Scaling.

Using TRANSFORM, this can be done as quickly as you can set or clear a check box and as quickly as
you can contemplate the results.

You now have the flexibility to try every possibility you would like, without the worry of spending too
much time doing so.
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As is explained in the Advance Topics section entitled Tweaking Transformations, a best-fit
transformation is a statistical solution that benefits from redundancy (two point pairs being a unique
solution without redundancy).

The more redundancy, i.e. the more paired points included in the solution, the more reliable it
becomes.

In close calls, such as for the point pair 843 - 156, you can also take into consideration how its

presents or absence in the solution affects other things such as the rotation angle, the scaling and
their respective precisions.

The next section
Transformation Parameters

3.1.9 Transformation Parameters

This section provides a quick look at how the transformation parameters are used and how to
evaluate their significance.

Since this section does not change anything associated with the subdivision example, you can skip
over it and revisit this section later.

What they are based upon

The Parameters group box, shown below, displays the results of the best-fit transformation, base
upon our previous selections noted above.

Transformation Parameters

Ruotation 95% Precision
- 13714 47 79" =[¢ 05 05"

Scaling 95% Precision
- 1162.0 ppm +1475.1 ppm

0.5598 837 966 721 661

-D.1162 /£ 100

Translation Marth 95% Precision

G910.67106 +0245%"
Translation East 95% Precision

351568543 " +0245%"

Any change in our selection of paired points, linked pairs or their variances would provide a
completely different set of transformation parameters and precisions.

Uses for parameters

Once the 1934 Subdivision is best-fit to the Field Survey, TRANSFORM uses the four transformation
parameters (rotation, scaling, translation north and translation east) to generate transformed
coordinates for the 1934 Subdivision.

The modified or transformed coordinates can be viewed on the application’s System Points tab by
first selecting the 1934 Subdivision and then selecting the Transformed Coordinates radio button
as shown below.
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Rotation Parameter
Switch back to the application’s Transformations tab.

The Rotation test box will always show the difference in meridians via an angle with degrees,
minutes and seconds symbols.

However, when you click in the box, TRANSFORM changes the text from the symbolized format to
one of five different formats for copying and pasting into other programs, as shown below.

TRANSFORM also adds all possible significant digits to the rotation value.

You can cycle thru the five different formats by double clicking the Rotation text box.

Transformation Parameters Transformation Parameters

Ruotation 95% Precision Ruotation 95% Precision

- 13 14 47 79" + 0 05 05" 13° 14" 47 7942961 277" + 0 05 05"
Scaling 55% Precision Scaling 55% Precision

- 1162.0 ppm = 1475.1 ppm - 1162.0 ppm = 1475.1 ppm
0.998 837 966 721 661 0.998 837 966 721 661

-D.1162 /£ 100 -1/ 8606

Translation Marth 95% Precision Translation Marth 95% Precision
691067106 " +0245" 691067106 " +0245"

Translation East 95% Precision Translation East 95% Precision

331568543 " +0245" 331568543 " +0245"
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Transformation Parameters
Ratation

13d14'47 7342961277

Scaling
- 1162.0 ppm

0.998 237 966 721 661
-1/ 38606

Translation Maorth
691067106 "

Translation East
331568543

Transformation Parameters
Ratation

13.14477942561354

Scaling
- 1162.0 ppm

0.998 237 966 721 661
-1/ 38606

Translation Morth
691067106 "

Translation East
331568543

55% Precision
=07 05 05"
55% Precision

= 1475.1 ppm

55% Precision
+0.249"
55% Precision
+0.249"

55% Precision
t ﬂ:- ﬂ5| n5ll

55% Precision
= 14751 ppm

95% Precision
+0.249"
95% Precision
+0.249"

Transformation Parameters
Ratation

13-14-47 73423613534

Scaling
- 1162.0 ppm

0.998 237 966 721 661
-1/ 38606

Translation Maorth
691067106 "

Translation East
331568543

Transformation Parameters
Ruotation

13 246609526705400

Scaling
- 1162.0 ppm

0.998 237 966 721 661
-1/ 3606

Translation Marth
691067106 "

Translation East
331568543 "

55% Precision
=07 05 05"

55% Precision
= 1475.1 ppm

55% Precision
+0.249"
55% Precision
+0.249"

95% Precision
i ﬂ:- ﬂ5| D5II
95% Precision

+1475.1 ppm

95% Precision
+0245%"
95% Precision
+0245%"

49

To return the text back to its default format with symbols, simply press the escape key.

Scaling Expressions

By default, TRANSFORM displays scaling in three different formats as shown below.

The third scaling text box can also be cycled between two different formats be double clicking it.
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Transformation Parameters Transformation Parameters
Ruotation 95% Precision Ratation 55% Precision
- 13 14 47 79" + 0 05 05" - 137 14" 47 79" =[F 05 05"
Scaling 55% Precision Scaling 55% Precision
- 1162.0 ppm = 1475.1 ppm - 1162.0 ppm = 1475.1 ppm
0.598 837 966 721 661 [.9598 837 966 721 661
-1/ 8606 -0.1162 /100
Translation Marth 95% Precision Translation Maorth 95% Precision
691067106 +0245" 691067106 " +0.249"
Translation East 95% Precision Translation East 95% Precision
3515.68543 " +0245" 381568543 " +0.249"

The first box shows scaling in the familiar part-per-million notation, the second box shows scaling as
a whole number, and the third box shows scaling in parts-per-hundred notation or one part per
notation.

By double clicking the third text box, you can switch between parts-per-hundred and one-part-per
notation or by selecting One-Part-Per Scale Notation on the View menu.

The box showing scaling as a whole number (she second scaling text box) is formatted in groups of
three digits to make it easier to read.

However, when you click in this box, the text switches to edit mode so that it can be copied and then
pasted into other programs, such as a CAD program.

Transformation Parameters Transformation Parameters

Ruotation 95% Precision Ratation 95% Precision
- 13714 47 79" + [ 05 05" - 137 14" 47 79" =¥ 05 05"
Scaling 95% Precision Scaling 95% Precision
-1162.0 ppm + 14751 ppm - 1162.0 ppm +1475.1 ppm
0.558 837 966 721 661 0.53883 7966721661
-0.1162 /100 -0.1162 / 100

Translation Marth 95% Precision Translation North 5% Precision
£910.67106 " +0.245" 691067106 " =[0.2459"
Translation East 95% Precision Translation East 5% Precision
3315.68543° +0245" 381568543 " =[0.2459"

To change the scaling back to the default formatted text, simply press the escape key.

The whole number format of scaling is that which is used by TRANSFORM and CAD programs to
modify a coordinate system and its associated attributes.

Parameter precisions
In addition to the four transformation parameters, TRANSFORM also displays four Precision values,
one for each of the four transformation parameters.

Precision values are unique, in that their magnitude is dependent on the currently selected
confidence level which can be modified on the View menu.
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The precision values, like the error radii, provide a measure of uncertainty for each of their
associated parameters.

The precision for scaling is of particular importance, since it provides a strong indication of whether
or not the scaling is statistically significant. (see Rolling Back Scaling later in this tutorial)

Interpreting precisions
Using the Precision values, you can evaluate how loose or tight a solution is and what the potential
significance is of each parameter.

For example, based upon the scaling’s precision of £1475.1 for this example, at a 95% confidence
level there would only be one chance in 20 that the scaling could be less than -313.1 or greater
than +2637.1.

See also
Transform and the Law | Scaling and the Law

The next section
Rotating Target Meridian

3.1.10 Rotating the Target Meridian

This section discusses how to rotate the meridian of the Field Survey system to agree with the
meridian of the 1934 Subdivision.

This section also shows how to produce transformed coordinates for the 1934 Subdivision that either
best fit the Field Survey’s original meridian or best-fit its modified meridian.

Meridian’s use and reliability
More often than not, the primary goal of tying into a prior survey is the desire to reproduce the prior
survey's meridian.

Aside from the requirement in some jurisdictions to reference a known meridian, the reproduced
meridian can be a key component in reproducing any missing points marking the prior survey.

And the more reliable the reproduced meridian is, the more reliable the reproduced points marking
the prior survey will be.

No other means of reproducing a prior survey’s meridian is more comprehensive and ore reliable
than that offered by TRANSFORM.

That is because meridians reproduced in this manner are derived from a treatment of all of the
available evidence, rather than some subjective sub-set thereof, and consequently produces the
most statistically reliable meridian.

And because the on-the-ground evidence can be given equal weight, as required by the rules of
evidence, the reproduced meridian will also be far more defensible under the rules of evidence.

Rotate the Field Survey’s meridian

To make the Field Survey’s meridian in our example match that of the 1934 Subdivision, simply click
the = System radio button in the Target System's Rotation group as shown below.
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Notice that the Rotation angle in the Best-Fit System's Parameters group is now zero. When you
select this option, TRANSFORM performs a User Transformation on the Field Survey system, by
selecting a base point of rotation and applying a rotation angle equal in magnitude but with the
opposite algebraic sign of that computed for the Best-Fit system.

Since the meridian of the Field Survey system being targeted by the 1934 Subdivision has changed,
Transform’s concurrent processing engine also automatically performed a new best-fit solution and
updated all associated information, including the subdivision’s transformed coordinates.

Of course, rotating the Target system’s meridian also causes the direction for all the paired point
residuals to change accordingly, since their directions are reported relative to a fixed system, i.e.
the Field Survey's meridian.

The directional output for the Transformations tab of TRANSFORM can be swapped on-the-fly
between = None, = Value, or = System target meridian by simply clicking the appropriate radio
button in the Target System's Meridian, group as shown above.

When the = None radio button is selected, Transform's output for the Best-Fit system is displayed
relative an unmodified Target meridian.

When the = Value radio button is selected, the output for the Best-Fit system is displayed relative
to fixed rotation for the Target meridian. The amount of Target system rotation is updated every
time the = Value radio button is clicked such that the Best-Fit system will have no rotation.

When the = System radio button is selected, the output for the Best-Fit system is displayed
relative to a dynamically linked Target system meridian that is updated each time a Pair, Link or
Variance is changed such that the rotation for the Best-Fit system will always be zero.

When either of these three radio buttons are clicked, TRANSFORM is simply applying a user
transformation for you.

To see what is actually taking place, select Options... on the Tools menu and then select the
Transformations tab.

Make sure the Field Survey system is selected in the System dropdown box as shown below.
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The Transformations tab can also be opened by simply clicking the User Transformations

toolbar button%.

Opticns 7 =]
| Application | Comections | Fiters | Precisions | Projects | Transformations | Units

System: | Field Survey -
Transformation
Base Poirt ['I | (of rotation, scaling & translation )
User Translation:
Orig. North 10000 00000 * Mod. Morth 10000.00000
Orig. East 10000.00000 * Mod. East 10000.00000 °
Orig. Elev 0.00000 * Mod. Elev 0.00000 °

User Rotation & Scaling:

Beginning | (aone) M End Poirt | fnone) M
(Crig. Brg. Mod. Erg.
Cirig. Diist. Mod. Dist.
Rotation +13° 14" 47.79" Scaling 1.000000000000000
ok | | Canedl

Notice that TRANSFORM found the assumed coordinate point, Point #1, for the Field Survey system
and used it as the Base Point of rotation and entered the Rotation angle necessary to make the
meridian for both system equal.

If you wanted the modified coordinates for the Field Survey system to be some other value or you
wanted a different Base Point of rotation, you could make those changes here.

The next section
Rolling Back Scaling

3.1.11 Rolling Back Scaling

This section describes an important feature of TRANSFORM that is typically of extreme interest to the
retracement surveyor.

Understanding what scaling is, what causes it, what it affects, and what happens when it is rolled
back is something every land surveyor should know well, not only from the stand point of using
TRANSFORM properly, but also from the stand point of the “Law of Evidence”.

While it may be tempting to just summarily remove scaling, it is recommend that you take some
time to get acquainted with the concept of scaling in the advanced topics section of this user’s guide
and the ramifications of removing scaling.

Analysis before roll back

When the scaling parameter, one of the solution’s four systematic errors (used to transform the
coordinates of one system into another), is rolled back, something must be done with that error. To
remove this systematic error, TRANSFORM forces the scaling into the solution’s random errors, i.e.
its residuals.
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Therefore, once scaling has been rolled back, the residuals reported by TRANSFORM are no longer
truly random.

They are now a hybrid of a somewhat un-holy combination of systematic error and random error.

Furthermore, the solution’s Confidence Interval (CI) is also no longer reliable, since it is computed
using the solution’s residuals.

However, as long as you understand a few simple guidelines regarding rolling back scaling, you need
not be concerned about doing so.

Note Itis important to note, TRANSFORM does not allow you to roll back or remove
scaling until after an analysis of the evidence is complete.

That's because rolling back scaling artificially distorts the solution’s residuals which form
the primary basis for evaluating the monuments found marking a prior survey.

When scaling is statistically significant or its magnitude is fairly large, rolling it back will artificially
distort the magnitude of the solutions residuals, the amount of which will be directly proportional to
the distance the pair’s residual is from the centroid of the geometric figure formed by the prior
survey's courses and distances.

When scaling is rolled back and it is statistically significant, TRANSFORM will alert you by changing
the color of the scaling text to red and displaying a warning icon to the right of the middle scaling
parameter.

Why roll back scaling

There are some legitimate reasons for rolling back scaling and some not so legitimate reasons. A few

of those times are discussed here, but for more information see the section entitled Scaling and the
Law.

One legitimate reason for rolling back scaling is that it is not statistically significant. That is the case
whenever the magnitude of the scaling parameter is less than its associated precision, meaning that
from a statistical stand point, scaling could be equal to zero.

Another legitimate reason to roll back scaling is whenever it is very small in magnitude and will have
little or no effect on the overall best-fit transformation.

Conversely, whenever the scaling is statistically significant, i.e. the scaling parameter is larger than
its associated precision, then it is generally inappropriate to roll back scaling since a real difference
in unit length was detected between the measurements used to describe the two surveys being
compared.

Rolling back scaling

To roll back or remove scaling from a best fit solution, simply right click anyone of the scaling boxes
and select Remove Scaling from the popup context menu.

Alternatively, you can also select Remove System’s Scaling on the Tools Menu.

As a precaution, every time you choose to roll back scaling, TRANSFORM will display the following
warning that by doing so, the solution’s residuals will pick up the difference.

Scaling Roll Back =

Taking this action will force one of the solution’s four systematic

l . errors (jts scaling) into the solution’s random errors (its residuals).
Adding that linear bias to the residuals will render them and the
solution’s confidence interval (CI) un-usable for analysis purposes.

Are you sure you want to proceed?

review ramifications
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When complete, TRANSFORM modifies the solution’s scaling as shown below:

B 1934 Subdivision Eample - PrirmaCode Transform o |[& [ 58

File Edit View Tools Help

- g 1 o | W[

PHBOY &L 30 H PHSHEE

; Best-Fit Coond. System Error Rad Baett-Ft & ek Targed Wnnascs
P =l | @0 | & | 1 | o |
E  Toget Coond System ] m = 1 o1
= [pa ] 213 v gl=i] 00"
= | Feid Survey = [

[ || ) W 167 000
5 Best-Fit System Params 1 B3g W m 000"
2 Rztaton 5% Precisicn [ | B33 v M2 0100
E + 10" 0 Do =0 22 - 340 ol LEES 000"
2 1 o 7 [RR
= -

Exl =t K B2 . 5 o100°
| ||/ [ 843 v 158 a1
1,000 000 00 060 000 N B4 v 145 o’
+0.0000 /100 ] B45 143 0100
B4B w 102 000"
Translation Moth 5% Precision | 249 v 06 Xk
55T0.42103° 20257 il F ’ T o
Transistion East §5% Precision 51 7% Q0g*
4682 03630 £0.257° | 52 o M Qi
853 W i 000"
Bh4 202 0100
Twcet Satem Fotton 855 . :E: [ER
= Bares = Value & = System * -
855 ¥ 177 (1R [y
1934 Subdivison
Linked Pairs: 19 of 21 5% C: 104011 Ready

Notice that the scaling is now noted as 1.000000000000.

Had the scaling been statistically significant, i.e. the Scaling is greater than its 99% Precision
value, then TRANSFORM would have displayed the scaling in red text and provided a warning
message. (scaling's 99% precision can be viewed after switching to 99% Confidence Interval on
the View menu)

In this instance, the scaling is less than the 99% Precision and therefore the scaling is not
statistically significant, hence no warning message.

Note Regardless of which confidence level the user chooses, TRANSFORM will always
measures the statistical significance of scaling against a precision value computed at the
99% confidence level.
Either way, TRANSFORM will never prevent you from rolling back scaling, it will only try to make you
aware of those times when its impact on the solution is more significant.

How to reverse it

To restore the solution’s scaling, simply right click any one of the Scaling boxes and select the
Restore Scaling option. You can also select Restore System Scaling on the Tools menu or click

the Undo toolbar buttonﬁa.

Since TRANSFORM requires you to complete your evidence analysis prior to removing scaling, it
follows that any time you change one of the conditions that affect a best-fit transformation,
TRANSFORM will automatically restore the scaling parameter and compute a new best-fit solution.

Therefore, changing the Target for a point pair, changing the Link state of a pair or changing the
target’s Variance will automatically restore the best-fit solution’s scaling so that you can do a new
analysis using unmodified residuals.

To reapply scaling, following some number of changes to any of those three items, simply remove
scaling again as noted above.
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Lastly, the Undo and Redo toolbar buttons can be used to swap between un-scaled and scaled
solutions without dealing with the nag screen.

Transformed Coordinates

As with all the other conditions imposed on the solution, once you have removed system scaling for
the 1934 Subdivision, TRANSFORM's concurrent processing engine automatically produces new set of
coordinates for the best-fit system.

Therefore, viewing modified coordinates for the 1934 Subdivision on the application’s System
Points tab and the exported modified coordinates will both reflect transformed coordinates without
scaling.

The next section
Merging Drawings

3.1.12 Merging Drawings

Merging drawings using the information provided by TRANSFORM is very easy. While there are a
number of ways to do this, we will discuss only two of those ways here.

The first and simplest method by far is to export the transformed coordinates from TRANSFORM and
import them into your CAD program. This method, however, will not retain your line work.

The second method, which is a little more complicated, merges drawings using AutoCAD’s WBLOCK
and INSERT commands.

Using this method, you retain your line work and will never need to key in a value. Everything is
done by copy and paste using full precision values.

In this section
Exporting Coordinates

This section discussed how to merge drawings using Transform’s EXPORT ASSISTANT to
create a comma delimited ASCII text

Copying and Pasting

The section discussed how to merge two drawings using the windows clipboard to copy
enhanced precision values from TRANSFORM and paste them into AutoCAD.

3.1.12.1 Exporting Coordinates

This section discussed how to merge two drawings using Transform’s EXPORT ASSISTANT and an
AutoCAD add-on program to import those points.

Typically, the first step will be to use TRANSFORM to create a comma delimited ASCII text file
containing the transformed coordinates of the best-fit system.

The second step is to import those transformed coordinates into your fieldwork drawing in AutoCAD
using an add-on program such as Carlson’s SurvCadd or AutoDesk’s Sruvey (LDD).

Note when using this method, you must re-draw all line work and symbols if the best-fit
transformation was done with scaling.

If you do not redraw the line work, then lines will not terminate at a point node or its
corresponding symbol.

Start the Export Assistant

Start by checking TRANSFORM to insure it is still in the state at the conclusion of the last section by
checking that there are still 19 of 21 Linked pairs, the Target Meridian is set to = System and
the Scaling is equal 1.0000000000 as show below:
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8 1524 Subdivision Eample - PrirmaCode Transform (=@ ]=]
File Edit Wiew Teols Help
= 7 " - 1 00 €0
SPHBOY &S 3PS PEYHEAED
g BestFt Coord, System Ervee Rad | BestFit a| Larik | Target | Variarcs | b'l:?:!ﬁ.ul | U:;‘;;’:‘;”
2 (153 =] [¥ d 2 W 7 [ DE5S
§  Toost Cood Symem || [ ® | = 168 Q100" Do
B 233 w 160 0100 ° DEE2
= Reid Survey = | | 1 1
= l | | | e v 187 (AR 0EZI
Best-Fit Syztem Params N | s v m 0w’ 0470
;E Rltstion 857, Precision | | e w m oo | 0E7S
[ + 0" 00 0000 =002 || | By 173 owa 0637
1 :f: 7% oG g7
G s i | [ sz | = 15 pie | [
+ 0 | [ a3 | = 1% oo |
1,000 000 000 000 000 | . v 145 oo’ |
» 0.0000 /7 100 L - 0 143 010’
) N | w8 v 10 o
Transiation Moth 5% Precision 245 =2 6 o0
SEILAZIEE 057" | [ w0 | = 57 oo |
Transision East 557 Pracision H [ & O m ol |
468203630 =0.287" || 452 | & 20 Qi
] B W m e |
T Syaties Plain | 854 w 02 a10g
B oMo B =Veke @ =5 || 855 v m Qi
= = = 853 w 177 000"
1934 Subdivison 1 I T
Linked Pairs: 19 of 21 | 5% C1: 1040t Ready "

Start by clicking the Export Assistant toolbar button @ or by selecting EXPORT ASSISTANT on

the Tools menu. This opens the following dialog:
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'Export Points B || &2
@3 Export Assistant
Export points from any number of systems
BExport options
|F‘nir|t v| |North v| |East v| |Elev v| |Desc:r v| |{nnne} v|
File Name Browse ...
Located In- C: .. “Transformation SamplestSubdivision Example M
| Fnish | | Cancel | | Hep |

Order of exported content

The 6 button across the top of this dialog provide a means to rearrange the content contained in the
file created by the EXPORT ASSISTANT.

Normally, this section can be left as-is. Using this option, you can define what content is contained in
the exported file.

Enter a file name
Enter the name of the file to contain the exported coordinates in the File Name text box. You don’t
need to provide a file extension. When omitted, TRANSFORM will provide the default extension of txt
for you.

”w

Allowable extensions are: “.txt”, “.asc”, “.dat”, “.cvs” “.auf” and “xyz".
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Systems options

Export Points % || =
@; Export Assistant
Export paints from any number of systems
Export options
[Poirrt v] [Noﬂh v] [East v] [Eleu v] [Desc:r v] [{none} v]
File Name Transformed Coondinates
Located In C: ... “Transformation Samples‘\Subdivision Example

System | 1934 Subdivision

)

") Export Original Coords

@ Bxport Transformed Coords

[ Modify Labels Export full precision values
Filter options
) Include all poirts @ Exclude all paints
) Include listed identifiers ) Bxclude listed identifiers
Filter List Select...
) Include listed descriptions 1 Exclude listed descriptions
Filter List Select...
| Fnish | | Cancel | | Hep |

The Located in folder

The EXPORT ASSISTANT automatically locates the file in the last folder used for an import, export,
save, or open operation. You can change the entry for Located In by clicking the Browse button
and then by navigating to a new folder.

Select the system

Select the 1934 Subdivision from the Systems dropdown list. You can also include coordinates from
any number of other systems when exporting coordinates to this same ASCII text file.

Select the type of coordinate values

Choose the type of coordinates values to export, original or transformed. Since we want transformed
coordinates that will be compatible with the fieldwork, select Transformed Coordinates.

Select a point filter

To export all the points contained in the 1934 Subdivision, select Include all in the Filter options
group box.
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Export Points

Export options

@] Export Assistant
Export points from any number of systems

[Point v | [Noth | [East

v] [Elev v] [Desc:r v] [[none} "]

File Name Export Coordinates txt

Located In - CAlUsers’\Dennis'.Desktop

Systems options

Browse ...

System [ 1934 Subdivision

() Export Original Coords
| Modiy Labels

Fitter options
@ Include all points
) Include listed identifiers
Filter List
71 Include listed descriptions
Filter List

@ Export Transformed Coords
Export full precision values
) Exclude all points
() Exclude listed identifiers
Select...
() Exclude listed descriptions

Select...

| Finish | | Cancel | [ Hep |

Complete the export

Click the Finish button to create the file.

Inspect the file

Navigate to the folder containing the export file, open it with Windows notepad, as show below, and

compare its coordinates with Transform’s coordinates.
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File

800,
801,
802,
803,
804,
805,
806,
807,
808,
809,
810,
812,
813,
814,
815,
816,
817,
818,
8§19,
820,
821,
822,
823,
825,
826,
827,
828,
§29,
830,
832,
833,
834,
835,
836,
837,
838,
839,
840,
841,
842,
843,
844,
845,
846,

Edit Formnat View Help

10570,
10270,
10200.
10503,
10661.
1067 8.
10487,
10329,
10311.
10280.
10286.
10267.
10358,
10379,
10401.
10422,
10444,
10465,
10328,
10264.
10282,
10066,
10030.
10220,
10238,
10321.
10383,
10157,
10282,
10395.
10318.
10360,
10403,
102E80.
10406,
10371.
10326.
10292,
10262.
10209,
10180,
10140.
1007 5.
10056,

4210256521,
0007836521,
1176296521,
1558196521,
2826516521,
9751826521,
2023536521,
8392666521,
6244706521,
9028736521,
1607166521,
7513806521,
4507176521,
9093066521,
3678956521,
8264836521,
2850726521,
7436616521,
8691616521,
6311066521,
1938556521,
3169866521,
5526716521,
8908196521,
4525126521,
9620486521,
7163976521,
8252566521,
1810616521,
1035576521,
3494616521,
1198436521,
3146676521,
2387876521,
1627176521,
8576326521,
0979376521,
2357636521,
5986896521,
0962616521,
5771916521,
2635626521,
7617576521,
0646636521,

9682,
9388,
9460,
9756.
9865.
97 88.
977
9621.
9603.
9573.
9GEE.
9670.
9649,
9670,
9691.
9712.
9733.
9754,
9585.
9672.
9690,
9364,
93249,
9704,
9723.
9809.
9865.
9782.
9910,
9876.
9733.
977
O818.
9766,
9886,
9886,
9906.
9921.
0928.
9835.
9734,
9764.
9811.
9857.

03630137292,
52705437292,
05568337292,
12265437292,
34287737292,
09323237292,

LA8722937292,

74418837292,
04841437292,
93355037292,
07011737292,
56075237292,
69745037292,
66239637292,
62734237292,
59228937292,
55723537292,
52218137292,
84536037292,
E5902837292,
98051437292,
28408837292,
34251137292,
95030137292,
07256337292,
24771837292,
83515437292,
22608437292,
54703037292,
18938037292,
67173537292,

77542637292,

42113437292,
19265337292,
32323337292,
42590437292,
57654237292,
48801437292,
20379737292,
13455737292,
52751237292,
10472237292,
42825937292,
38502337292,

COQOOOQOOOO QOO OO0

m

To view Transform’s coordinates, click the System Points tab and then select the appropriate

system and coordinate attributes as shown below.
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@ 1534 Subdivision Bample - PrimaCode Transform = || &8
File Edit View Teols Help
- - I r ey o
BN SS IS PO
= Lebel o] Nerthing [ Easing [ Elevation Descripion | =
- ':"m_,""'mﬂ"‘“s’-"“ - [ ] 10570 42100 [ B6ER 033 000000 [
2 [ eor | WLR0000Ts | 339552708 T
T Systems Torget R 10200.11763 [ $460.05565 | £.00000
ek Survey B03 10503, 15562 375612265 000000
B4 10561 28265 3855 34288 0.00000 _
N | | e08 10678.97515 | 9788 02523 | 000000 =
I et i | o06 0487 20735 [ 4778 48723 . 0.00000
e Crigmnal Coomdnates [ &0F 1032383327 | 3621.74413 [ 0.00000
- & Transfomned Coordinates 808 10311 62447 9603 34541 000000
& 809 10280 90287 957393355 000000
- B B wss e | %63807012 | oooooo
User Teprafpemattion HE W27 75138 [ 3670 56575 . 0.00000
Baet-Fi Tranalcomation HEE 10358 45072 4363745 000000
+ No-scale Transfomation Bl 1037990531 367065240 0.00000
815 10401 36790 9601 5T £.00000
816 a2 Bl o712 5z L0000
P System P Pioind — ! 1
J{ > [ &7 10424 25507 [ §73aeTa . £.60000
DeteSysem | | DeetePores | [ gig 10485 74365 3755218 £.00000
Riename Sytem | | Edt Port B13 10328 86916 9585 84536 000000
[ 820 10264 53111 9672 85903 £.00000
Duleio Syt Fleiobel Erirka ] en 1026219356 _ 2630 26051 . 0.00000
| s 10066 31655 | 9364 20408 | £.00000
823 10030 55267 9329.34251 000000
825 10220 89082 3704 35030 000000
826 10238 45251 972307256 £.00000 | 3
Sherwing Points : 57 of 57 System Units: Feet

The precision of the listed coordinates is set by default to five decimal places.

To compare the TRANSFORM's internal representation of a coordinate with the values contained in
the Export file, click in the cell containing a coordinate, as shown above for Point #800, to get its full
precision representation.

As can be seen above, the coordinates are exactly the same for the number of significant digits
shown in TRANSFORM.

Importing coordinates

Using an add-on program such as Carlson’s SurvCADD or AutoDesk’s Land Development Desktop,
import the coordinates into AutoCAD from the newly created file.

Compare the values
Using the AutoCAD add-on’s list points option, compare the imported coordinates with Transform'’s.

The next section
Rotating The CAD Drawing

3.1.12.2 Rotating the CAD Drawing

Rotate the Field Survey’s meridian in AutoCAD

If you rotated the Field Survey’s meridian in TRANSFORM, you will first need to perform the same
operation on your CAD drawing.

Start by opening the Field Survey.dxf drawing in AutoCAD.
Type ROTATE on the command line.
AutoCAD prompts you to Select objects.

Type ALL and press Enter on the keyboard twice.
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AutoCAD prompts you to Specify base point.
Zoom into point #1 and select its node.
AutoCAD then prompts you to Specify rotation angle.

Switch back to TRANSFORM and select the = None radio button to put the amount of the Best-Fit
system's rotation in the Transform Parameters Rotation box with no rotation applied to the Field
Survey’s meridian. (Switching back to the target system's original meridian is simply to capture the
rotation angle for input into CAD.)

{31 1934 Subdivision Eample - PrirmaCode Transform [ ==
File Edit View Teols Help
— e | o 1 k| -] .
Oy &L IS PN
4 e EmorRad | BestFit a| Link | Target | Variance | Brp Residual [ DstResidual |
£ Gz - 0-283 B30 v 174 000" 5 40° 37 26,64 W [T
; L 4 0.383 B3z v 186 000 HET* T 0IE 0.560"
¥ Torget Coord. Symtem || sz 83 ¥ 160 0.100° N BT 17 56.08" W 0502
Z | et Survey = [ e | a7 W 167 0100° WEs 16 T E 0608
I 0.358° | 838 o 171 (R NS 11 247 E 088y
w  Bestfit System Pamms 0.315 [ v 1 0100° S I E W E DEZE"
§ Rotaton 355 Precision 0.289 240 ) 172 [R§ S BE"EF BAEE 0Eg”
[ 134148487 7296127 7] =0 05 05 0271 B4 v 75 [ R H 23" 59 55.55" E 0.708"
E. Sealrg 5% Precisicn 0:281 B2 v 157 000" 519° 38 2551w 0503
== 0.358 B3 v 1% 0100 542 2 3558w 0.588"
- 11620 14750
e L 0.335 B4 v 18 000" S 37 57 4867 W o
01558 837 366 721 661 | o3es | ws 123 o’ 0N
01162/ 100 [B] oaes | e v 13 owe” |THEFHIGH | omu
awnt e [T | e 1B w [ ew | wrasre | we
10.67105° £0.249° ¥ ! ¢ :
e tlails 124 0.256 B51 76 000" 4 4
Translabon East 35% Precision 0.303 BS2 ) m [N SB"SE 49 E 0807°
3815.68543° =0.24%° | | a5 283 o 204 o’ M4 1503447 E nzaz”
| | Gst0 | a5 o fers oG N 32 0F 12007 W 0gss"
Target Syatem Fiotation I 047s° | 855 w 10 o & T3 1 3088 W oxmy
B =Hone = Value « Syom 0.255 258 v 177 (R £33 3T 502 W nEx”
- 0" O G0
Lirked Pairs: 19of 2 5% C1: 1.006ft Ready

Next, click in the Rotation text box, by default TRANSFORM should convert the rotation angle to
AutoCAD format (e.qg. -13d14'47.7942...").

If you do not see that format, double clicking the Rotation text box to cycle through each of the five
possible formats that can be used for copy-paste operations.

Right click the rotation value and select Copy on the context menu.
Paste the rotation angle into AutoCAD’s command line (remember to change the sign, if necessary).
Finally, press Enter on the keyboard to complete the rotation of the CAD drawing.

Note: The sign of the angle you enter will depend on the version of AutoCAD you are using and
how you have UNITS configured.

If the rotation was not in the right direction, use AutoCAD’s undo command and repeat the
operation using the opposite sign.

To insure that you rotated the AutoCAD drawing correctly, you should always compare some of the
coordinates of the rotated CAD drawing with some of the coordinates displayed on the System
Points tab of TRANSFORM.

To check coordinates, switch TRANSFORM's solution back to the = System target meridian for the
Field Survey’s by clicking the radio button as shown below.
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8 1534 Subdivision Eample - PrimaCode Transform * [=1[al=
File Edit View Tools Help
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Next switch to the application’s System Points tab. Select the Field Survey system in the
Coordinate System dropdown box and then select the Transformed Coordinates radio button as

shown below.
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Showing Points : 139 of 139 System Units: Feet 4t

Then compare these coordinate values with the rotated Field Survey.dxf drawing in AutoCAD.

Notice that by clicking in a coordinate’s cell, TRANSFORM displays all possible significant digits for
that coordinate as show above for point 7's northing coordinate.
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Note: To change the number of significant digits TRANSFORM displays be default, open the

Options dialog available on the Tools menu and then selecting the Precisions tab.

The next section
Copying And Pastin

3.1.12.3 Copying and Pasting

65

The section discusses how to move information from TRANSFORM into an AutoCAD drawing using the
windows clipboard to copy values from Transform’s MERGE DRAWINGS dialog and paste them into
AutoCAD’s WRITE BLOCK and INSERT dialogs.

Because this method does not require any keyboard entry of values, there is little chance of input
errors.

Likewise, because you copy enhanced precision values from Transform’s MERGE DRAWINGS dialog,
round-off errors are all-but eliminated.

This benefit of merging drawings in this manner is that your line work and symbols are preserved.

Set the UNITS in AutoCAD
In AutoCAD, enter Units on the command line and press the Enter key.

This will open the DRAWING UNITS dialog as shown below.

Drawing Units
g

(=]

Length Angle

Type: Type:

[Decimal v] [Sunre:.ror's Units ']

Precision: Precision:

(0.0000 »| [N odoooo E -
[] Clockwise

Insertion scale

Units to scale inserted content:

Feet -|

Sample Output

1.5000.2.0033.0.0000
3.0000<M 45d0°0" E,0.0000

l

Lighting
Units for specifying the intensity of lighting:
[Geneﬁc v]
OK || Cancel || Dietion.. || Hep

(Screen shot from AutoCAD 2009)

Select Decimal, Feet and Surveyor’s Units as shown above and then select a Precision of 5
decimal places for Length and 1 decimal place for the seconds of directions.

Click the OK button when finished.

Develop the merge drawing coefficients
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Make sure that TRANSFORM looks the same as shown below. Notice that Scaling has been restored
and that the Rotation angle is shown as zero.

This example assumes that the Field Survey has been rotated as noted in the previous section.
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File Edit View Tools Help
— L & IS = == S
SUHB 0N S S AP 8 VUY HEE e
= Best-Ft | Error Rad BestFit | Link Target Wariance Dsit Residual |
£ e | I~ =0 B | ™ [3CH |~ oam
g (1834 Subebrn 832 v 16 [EoR 0.580°
T Target Coord. System 833 v 1680 100’ 0502°
Z | Pkl Servey 817 =) 167 01 0.608°
— a8 w m R 0.888"
n  BestFR System Parama 1) v 12 Q100" [
5 Rotaton 95% Preciskon 20 =] m 0100 0629
[ 0 00 00.00° 2000461 81 v ™ a0 (]
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On the Tools menu, select Merge Drawing Coefs, this will display the MERGE DRAWINGS dialog:

Write Block
Base point

¥ 5247

Y 461

zZ 0

1934 Subdivisicn - Merge Drawings Coefficients

Insert Block
Insertion point

X 5925.03676542333

Y 10181.4210773033

z

0

Scale Rotation

X 0.998837966721662 Angle +0400°00.0000000000"
Y 0.998837966721662

Z 0.398837966721662

This dialog contains all the information necessary to merge the best-fit system drawing and the
target system drawing into a single AutoCAD drawing.

TRANSFORM provides these values with the maximum possible precision to minimize the effects of
round-off when the best-fit system drawing is inserted into the target system drawing. TRANSFORM
also chooses an insertion Base Point that will minimize the effects of round-off within AutoCAD.

Notice also that TRANSFORM converts the rotation angle to AutoCAD format so it can be directly

copied and pasted into AutoCAD’s INSERT dialog.

Create a AutoCAD block of the 1934 Subdivision drawing

Start by opening the 1934 Subdivision drawing in AutoCAD which formed the basis for the best-fit
coordinate system in TRANSFORM.

On the command line, type WBLOCK and then press Enter on the keyboard. This opens AutoCAD’s
WRITE BLOCK dialog as shown below.
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- 'y

(] Wirite Block
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Source
() Block:
("1 Entire drawing
@ Objects
Basze pairt Ohjects

Pick poirt Select objects

5247 0000 @ Retain
() Convert to block
) Delete from drawing

<

-

e
[=x]
=
=]
ca
ca
=

]
C
=
C
C
=

251 objects selected

Destination

File name and path:

C:AUsers\Dennis'Desltop\new block dwg - E]
Insert units: [FEE‘t v]
| oKk || cCancel || Hep |

(Screen shot from AutoCAD 2009)

Switch back to TRANSFORMT’'s MERGE DRAWINGS dialog and copy the 1934 Subdivision drawing's
Base point coordinates and paste them into AutoCAD’s WRITE BLOCK dialog as shown above.

Click the Select objects button in the Objects group box.

Enter ALL on the command line to select everything in the drawing’s workspace or use a AutoCAD
selection box to select that portion of the drawing’s workspace for the subdivision drawing and press
the Enter key twice.

Make sure the Destination (path and file name) for the new block is written to the location of your
choice and make sure the Insert Units are set to Feet.

Click the WRITE BLOCK dialog’s OK button to finish defining the block definition of the 1934
Subdivision drawing.

Note If your 1934 Subdivision drawing and Fieldwork drawing share the same drawing space in
AutoCAD, you will probably want to open the new block drawing just created and change the point
tags for each node by a factor of 100, so you do not windup with duplicate point tags in the same
drawing space.

Open and edit block drawing in AutoCAD

Once the block has been created, you can open it as a separate drawing in AutoCAD to edit point
identifiers, layers, etc. before the drawing is inserted into the field survey.

This is often necessary when inserting it into the field survey will create duplicate point tags.

Insert the AutoCAD block into the target system drawing
Open the Field Survey drawing in AutoCAD, this is the target system.
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Type INSERT on the command line and press Enter on the keyboard to open AutoCAD’s INSERT
dialog as shown below:

i

8] Insert

Path:  C:ilUsers‘Dennis*Desktopnew block dwg

Insertion poirt Scale Rotation

[7] Specify On-screen [7] Specify On-screen [7] Specify On-screen
A 9579.03676542333 % 998837966721662 fnge: g
Y:  10181.4210773033 0.99883796672166] ok Uit
Z 00000 0 55883756672166 i T

Factor:
[¥] Uriform Scale actar: 1 0000

[7] Bxplode [ 0K ][ Cancel ][ Help

(Screen shot from AutoCAD 2009)
Click the Browse button and navigate to the folder containing the Subdivision Example.

Select the new block.dwg and then click the Open button, which returns you to AutoCAD’s INSERT
dialog.

Place a check mark in the Uniform Scale check box as shown above.

Switch back to Transform’s MERGE DRAWINGS dialog and copy the Target drawing’s Insertion
point information and paste it into AutoCAD’s INSERT dialog as shown above.

Click the INSERT dialog’s OK button to complete the insertion process.

Review the results

As you can see, the 1934 Subdivision is now inserted into the Field Survey drawing as depicted by
the red lot lines.

Tip Some versions of AutoCAD and some configurations of AutoCAD will require you
enter the opposite sign for the rotation angle.

If you finished the INSERT operation and the rotation is wrong, use AutoCAD’s undo
command and repeat the INSERT process outlined above using the opposite sign for the
rotation angle.

That completes the process of merging AutoCAD drawings. At this point, you need to validate the
insertion.

Validate the results

The quickest and most reliable way to do validate the insertion process is to compare the coordinates
of a point node in AutoCAD with the same point in TRANSFORM.

Next, enter Explode on the command line and press the Enter key.

Select the inserted block and press the Enter key.
Zoom in on Point #821 for the inserted block and select it.

Then right click and select Properties in AutoCAD’s context menu.
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AutoCAD now displays the coordinates for Point #821.
Next switch to TRANSFORM and click the System Points tab.
Select the transformed system in the Point System dropdown box.

Click the Transformed Coordinates radio button as shown below.
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Showing Points : 57 of 57 System Units: Fest

Find Point #821 in TRANSFORM'’s list of transformed coordinates and click in the cell, as shown, to
display a full precision coordinate for comparison with the northing and easting values with those in
AutoCAD.

In most instances, there should be only minor differences in the values, typically at the fifth or sixth
decimal place.

Repeat this process for several other points to assure yourself that the insertion was performed
correctly.

Update the AutoCAD coordinate file

The final step when merging two drawings is to EXPLODE the inserted block and then update the
drawing’s coordinate file using some add-on program such as Land Development Desk Top or
SurvCADD.

Consult the documentation for those products for further instructions.

See also
Scaling and the Law | Scaling and the Law

The next section
Saving Projects
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3.1.13 Saving Projects

Everything you have done with the Subdivision Example so far can be saved as a single project, thus
allowing you to archive you work and to re-open it at some future date to review what has been
done or to make revisions.

Why save projects

The ability to save a project, even when incomplete, serves to very important functions. One, it
provides a means of archiving your findings.

Two, it provides a means of resuming a project at some point in the future when new data is
available.

One such occurrence is when you use the initial best-fit transformation results as recon tool for your
field crew to look for new evidence.

Using the most-probable positions developed by TRANSFORM, your field crew can now make a
second visit to the site to look for more evidence and know exactly where to look.

When the field crew returns from the field with new evidence found, you can then open the saved
project and import that new evidence and perform a new best-fit transformation without the need to
re-enter everything, as will be seen in the next section.

Saving your work

To save a project, simply click the Save Project toolbar button or click Save on the File menu.
When you do, TRANSFORM opens the following dialog box.

@ Save As | 2 |
Savein: [ Desktop - & T e C-
b
&E? _ leranes Denms i
Recent Places I:[—15| Jystem Folde &
L Computer 1 Network
! =SS System Folder QL\,
Desktop
e @ Projectl.tfm @ F'roJectE tfm
= 21.0 KE
Libraries
[ h
o
Computer
MNetwork
File name: Project 1 tfm -
Save as type: Transform files {*tfm) v‘ l Cancel J
Project Name:
Project Mumber:

Navigate to the folder where you wish to save the project using the Save in dropdown list and then
provide a project name in the File name box.

In this instance, provide the name Subdivision Example as shown above and click the OK button to
return to TRANSFORM.

You are also provided the option of providing a name and number for the project being saved.
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This information can later be printed on reports if that option is chosen on the Projects tab of user
Options. For more information on , see user Options: Projects.

Updating saved projects
Once you have saved a project, you can update the saved file with your most recent changes by
simply clicking the Save Project toolbar button.

TRANSFORM keeps a record of changes to a project and prompts you to save changes if you attempt
to open another project or close the existing one.

The next section
Printing Reports

3.1.14 Printing Reports

Printed reports are important for a couple of reasons. Not only do they provide a hard copy for your
office, but they also allow you to transmit those finding to others outside your office.

The process

You can print reports showing the information depicted on either of Transform’s views by clicking
Print Report on the File menu or by clicking the Print Report toolbar button.

You can also preview what TRANSFORM will print by clicking Print Preview on the File menu.

The transformation report for the Subdivision Example will look like this:
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Configure reports

TRANSFORM uses the configuration of data and tables displayed in its views to generate printed
reports, with the exception of the information displayed on the Projects tab of user Options.
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Therefore, how you configure each view’s data and tables will determine how a printed report looks.
You can use the View menu or select Options on the Tools menu to change most of these settings.
You can change the sort order of a table by double clicking the table’s column headers.

You can include such information as the company name and user who prepared the report on the
Project tab of the OPTIONS dialog.

The next section
Adding & Revising Points

3.1.15 Adding & Revising Points

Suppose you are working with the merged example drawings from the previous section and discover
that your field crew had found iron pipes marking lot corners on the 1934 Subdivision, but that those
lot corners had not yet been mathimitized.

Suppose also that, while in the combined drawing, you define new coordinate positions for those lot
corners.

Since the 1934 Subdivision has been transformed in the combined drawing, the new lot corners you
computed will now have transformed coordinates.

But since TRANSFORM allows you to import either original or transformed coordinates, that is not a
problem.

Next, suppose you decide to send the field crew out to find more lot corners and make some check
measurements for those lot corners that were found to have very large errors (residuals).

Using the combined CAD drawings, you upload coordinates to the field crew’s data collector.
Finally suppose that when they come back in from the field, their data collector now has a

combination of some new points, some corrected points and the new lot corners you defined for the
1934 Subdivision using the combined CAD drawings.

Create a new file
Using the data collector, create a comma delimited ASCII text file for import into TRANSFORM.
This file will contain all the points in the data collector, old and new.
You do not need to edit this file so that it only contains the new information to be imported.

Using import assistant
Simply use the IMPORT ASSISTANT as described previously to import the data collector dump.
For each system, supply a point range that will includes all the points for that system, old and new.
Then for the 1934 Subdivision example, make sure to select the Modified coordinates option.

Handling new and duplicate points

When you click the Finish button, TRANSFORM will compare the definition of each point in the import
file with the same point in TRANSFORM.

If the point is already defined and has the same definition, it will be skipped over, if the point has the
same number but has different definition (coordinates or description), then you will be prompted to
skip that point or overwrite that point, and finally if the point was not already in Transform’s system,
it will be imported without further comment.

Importing modified coordinates
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Recall that the coordinates for the new lot corners for the 1934 Subdivision were computed using
transformed coordinates in the combined drawings.

When you import these transformed coordinates into TRANSFORM, their coordinates will be
reconciled according to your selection of the Modified coordinates option you set in the IMPORT
ASSISTANT.

Therefore, it will be as if you went back into the original subdivision drawing and defined the new lot
corners and then imported them using Original coordinates.

Conclude this example

That concludes the Quick Start section of the User’s Guide. To get even more acquainted with
TRANSFORM, you should go next to the Getting Started section which steps you through another
example project.

3.2 Highway Layout Example

This section provides a somewhat more detailed introduction into the use and features of
TRANSFORM by best-fitting a highway layout to a more recent field survey.

In this section, you will learn how to compare and transform two surveys as well as how to use the
output from TRANSFORM in other common scenarios.

Follow these steps to learn more about TRANSFORM using the sample data:

1. About this Example

2.The Objective

3. Importing points

4. Applying Filters

5. Pairing points

6. Using variances
7.Linking Pairs

8. Evaluating Evidence

9. Transformation parameters

10.Error Radii

11.Rotating Target Meridian

12.Rolling Back Scaling

13.Merging Drawings

14.Adding & Revising Points

15.Saving your work

16.Printing Reports

3.21 About this Example

The 1981 Highway Layout

This example was developed from a retracement survey that fronted on a small portion of highway
layout and had its meridian tied to the highway layout.
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Before the adjacent parcel’s boundaries could be retraced, it was first necessary to reproduce the
sidelines of the highway land and its meridian.

Therefore, the reproduction of the highway layout’s side lines and meridian are the subject of this
example.

Locating the sample files
When TRANSFORM is installed, the files for this tutorial are copied to a folder entitled Highway
Example.

This folder can be found in the parent folder entitled Transformation Samples which in turn is located
in ether the Windows Documents folder or the Windows All Users Documents folder.

If Windows shared folders are enabled, the Transformation Samples folder can also be found by
accessing the system’s shared folders.

If you are having trouble locating these files, use the Windows search utility to find them or start the
TRANSFORM TUTORIALS applet in the Windows All Programs folder entitled PrimaCode.
The project file

The TRANSFORM project file entitled Highway Layout Examle.tfm is what you will have at the
completion of this tutorial.

It is provided so you quickly get the feel of TRANSFORM or to check your progress against the final
product.

The drawing files
To compare two surveys, you will typically have two drawings, one representing the survey being
retraced, the other representing the your recent field work.

For this example, those drawings are the Field Survey.dxf and the 1981 Highway Layout.dxf.
Both files are also provided in pdf format for those who do not use a CAD program.

Take a moment to open and inspect these drawings.

The coordinate files

This sample project also has three simple ASCII text files containing the coordinates for the two
surveys, the type typically used for data exchange between different computer programs.

Each line of these files describes one coordinate position and is broken up into fields separated by
commas representing a point identifier, northing, easting, elevation, and description.

Note TRANSFORM does not allow the use of space delimited text files since it allows
point descriptions to have spaces.

The Field Survey Coordinates.txt file contains the coordinates for the Field Survey drawing, the 1981

Highway Layout Coordinates.txt file contains the coordinates for the Highway Layout drawing and the
Field Survey & Highway Layout Coordinates.txt file contains coordinates for both drawings.

Typically, the Field Survey Coordinates.txt file would have been produced via information exported
from a data collector, while the 1981 Highway Layout Coordinates.txt file would have been produced
by converting its measurements to coordinates and then exporting those coordinates from the
computer program used to mathematize it.

The next section
The Objective
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3.2.2 The Objective

The objective, when retracing any prior survey, is generally to:
e evaluate the prior survey’s measurements
e evaluate the on-the-ground evidence found marking the prior survey
e rotate the meridian of the field work to agree with the prior survey’s
e when using a CAD program, merge the two survey drawings
e reproduce any damaged or missing corner markers

e report your findings

Traditional Approach

Traditionally, this process will involve comparing the measurements reported on a prior survey to the
inverses between those same points found by your field survey in order to determine which points
found in the field are the best.

A more comprehensive method employed by the more conscientious of us, is to mathematize the
prior survey and then compare all possible inverse combinations between the two surveys.

While this method is far more apt to detect monuments that have errors at right angles to the
measurement reported by the prior survey, it involves a lot more work and carful tabulation of the
results and thus is far more time consuming.

Following the analysis, it is customary to select the two best monuments found marking the prior
survey and use them to rotate the meridian of the field work to agree with the prior survey’s.

Using the more comprehensive method noted above, some surveyors will tabulate the result of all
the inverses and computer all the differences in directions and use those differences to compute
some average using the best of the monuments to rotate the field survey’s meridian.

The more comprehensive method can also be used to compute the difference in unit of measure for
the two surveys by tabulating all the difference in length for the inverses and dividing that difference
by the length of the line.

If one common trend in scaling is observed, then it can be assumed there was a difference.

Once the field survey is rotated to agree with the prior survey’s meridian, then traditional bearing
and distance computations are used to reproduce lost or missing monuments marking the prior
survey.

Usually, this would involve bearing- bearing intersections from two adjacent monuments that were
thought to be original/undisturbed points or the use of a bearing and original distance (possibly
adjusted for differences in unit-of-measure).

Unfortunately, this means of reproducing a prior survey suffers from an abundance of subjectivity
when analyzing the evidence and puts far too much reliance on only a small subset of the evidence
when making adjustments for meridian.

When some of the evidence having equally standing (i.e. all original monument that will be held) is
ignored when reproducing the prior survey’s meridian, it puts the reproduced meridian at odds with
the commonly held “rules of evidence” governing the practice of land surveying, since it requires that
all original and undisturbed monuments to be given equal weight.

Subjectively selecting one or two monuments from a larger group or original monuments could also
violate a number of others rules of evidence. (see Transform and the Law)

Even if the more comprehensive method noted above is used, while there will be greater compliance
with the “rules of evidence”, the process will be very time consuming and prone to error.
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As you will see, TRANSFORM helps you to achieve these same goals, but in a far quicker and more
comprehensive manner and with far better compliance with the “rules of evidence” that results in a

more defensible work product.

See also
Transform and the Law

The next section
Importing Points

3.23 Importing Points

The IMPORT ASSISTANT provides a quick means of moving coordinates from other sources, such as
AutoCAD drawings and data collectors, into TRANSFORM. The following steps describe that process.

Start Transform
To begin, start TRANSFORM by clicking the Transform For Windows shortcut located on the Windows
Start menu contained in the folder PrimaCode. To find this folder, click the system’s Start button
and then click All Programs and then PrimaCode.

E] Propect] - PremaCode Transform

File Edit View Teols Help

= | 1 - .
Coordnate Sysom s I.._.'.“?P"._._. Haathing | Eassing | Elewaticn | Descrigtion
Sysiems Target
Inane)

Translormations

Cioord, System Attrbabes
% Original Coondnates

| Syslom Pomts

41 Not Trarafomed
Liser Trored peation
Best-Rt Transfomation
No-scals Transfomation

Farw System | Pt Proind

Showing Points: 0 of 0 System Units: Feet

Start the Import Assistant
To open the IMPORT ASSISTANT, click Import Assistant on Transform’s Tools menu or click the

Import Assistant toolbar button ~ 'y .

TIP You can identify the function of each toolbar button by momentarily hovering the
mouse over each toolbar button. TRANSFORM displays a tooltip message indicating each
button’s function
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Import Points @
Import Assistant
Impaorts points into 3 new or existing system

Import options
|Poird vl |N|:|rth vl |East vl |E|ev vl |Descr vl |[n|:|ne} v|
File Mame | Browse ... |

Located In - C:A\UsershDennis'\Desktop

Finish | | Cancel | | Help

Select the order and type of content

By default, TRANSFORM selects the order of content for each line of the ASCII text file as shown
above. This is the correct order for the content in the supplied sample files, so do not change these

settings.

Had you created your own text files with a different content/ordering for each line of text file, you

have the option of changing the dialog’s default settings.

TRANSFORM will remember your preferences and restore them each time you use the IMPORT

ASSISTANT or EXPORT ASSISTANT.

Selecting the file to import

Click the Browse button to navigate to the folder containing the Highway Example.

In the OPEN ASCII TEXT FILE dialog, select the Field Survey & Highway Layout Coordinates.txt file

and click the Open button as show below.
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Open ASCI Text File [==
o

@U" . « Transformation 5amples » Highway Example - |€,| | Search Highway Exomple [

Organize = New folder B~ O @

X Favorites “, Documents library N ———
Bl Desktop Highway Example &

& Downloads 1881 Highway Laycut Coords.bd
g y Lay '
=il Recent Places Field Survey & Highway Layout Coerds.tdt

- | Field Survey Coords.tet
= Libraries

3 Documents
J‘f Music
le=| Pictures

B videos

m

18 Computer
& Local Disk (C)
a Local Archives (F:)
= Removable Disk ()

f data.massgis.state.ma.us -

File name: Field Survey & Highway Layout Coords.tt - [ASCI[ Text files (“.asc, “.auf, *.cs v]

[ open |v] | concel |

This returns you to the IMPORT ASSISTANT Dialog with the file name and path displayed in the two
text boxes provided for that purpose.

Irnport Points @

@} Import Assistant

Imparts points into & new or existing system

Import options

[Pont  v| [Noth | [East ~| [Bev | [Deser | [inone) |

File Mame Field Survey & Highway Layout Coords bd Browse ..

Located In  C:\Users*PublicDocuments* Transformation Samples*Highway Eample

Systems options
S‘_,’Steﬂ'l Field SUI’\!’E“_.’ - Mew
@ Impaort Original Coords
Filter optioins
71 Include all poirts @ BExclude all poirts
) Include listed identifiers () Exclude listed identifiers

Filter List

7 Include listed descriptions 7 Bxclude listed descriptions

Fiter List

| Fnish | [ Cancel | | Hep |
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Notice that the IMPORT ASSISTANT automatically enters the Field Survey system into the Systems
dropdown box for you. This is the default system for every TRANSFORM project.

The Field Survey system is the only TRANSFORM system that you cannot scale, delete or selected as
the subject of a best-fit transformation.

By putting your fieldwork in the Field Survey system, you insure that your field measurements will
not be accidentally scaled as part of a best-fit transformation.

Note for those rare instances where field work does need to be put in a different
system other than the default Field Survey system, TRANSFORM provides a feature that
allows you to roll-back scaling after best-fitting it to another coordinate system, in this
instance usually another field survey.

Specify coordinate type

This option is only available if the system selected to contain the imported points was previously
transformed. Since the Field Survey system has not, the Import Modified Coordinates radio
button is disabled.

Import criteria

The IMPORT ASSISTANT allows you to select which points to import from the ASCII text file by
applying filters.

There are two types of filters available for each new system, point identifier filters and point
description filters.

The Filter List for point identifiers can contain any number of identifiers or identifier ranges
separated by commas, for example 101, 105, 110-150, 181, etc.

The Filter List for point descriptions can also contain any number of filter arguments separated by
commas.

Each filter argument can also contain a leading or trailing wild-card character.
Allowable wild-card characters are * and % .

The * wild-card stands for "any combination of characters” and can appear onetime at both the
beginning and the end of the argument text.

The % wild-card stands for “any single character” and can appear multiple times at the beginning or
the end of the argument text.

Examples IRON*, *IRON, *IRON*, %IRON, %%%IRON, %IRION*, %IRION%%, etc.
You can define filter criteria in either of two ways.

You can select one of the radio button options and then supply the filter criteria or you can visually
select points (or groups of points) from the ASCII text file by clicking the Select button.

For this example, we will define the group of point identifiers that we want to import into the Field
Survey system by visually selecting them.

Start by clicking the Select... button in the point identifiers group box.

You will see the following dialog which lists all the points contained in the currently selected ASCII
text file:

© 2012 PrimaCode Technologies



Getting Started 81

-

a5 Contents of: 'Field Survey & Highway Layout Coords' file 7 || E=
Point = Maorthing Easting Elevation Description =
124 9531.07619 7816.22065 0.00000 END
125 952548122 780776004 0.00000 END BRKN
170 9276.63252 8143.03202 0.00000 CLSIGHT 4FT
17 9287.74818 207946050 0.00000 CLTWAY
172 9321.70859 792450583 0.00000 CLTWAY
173 938923233 7878.21634 0.00000 CLTWwAY
175 5394 58504 794935615 0.00000 CL OLD RD APPR
176 942719757 794718352 0.00000 CLOLDRDAPFR |
177 9763.52536 761660452 0.00000 CLSIGHT 4FT 1
178 9675.45273 7661.83276 0.00000 CL TwiAY
180 954529722 7741.82176 0.00000 CL TwiAY
181 9505.48259 776674537 0.00000 PC
183 9638.17630 77243309 0.00000 BND
20 995343655 756460710 0.00000 SIGHT LIMIT 2
202 987169574 7579.35307 0.00000 CL LAME
203 §795.23813 7603.68568 0.00000 CL LAME
204 9635.22533 7651.32652 0.00000 FT
205 933210226 796419865 0.00000 SIGHT LIMIT 2
206 9516.04526 777366139 0.00000 CLPT
200 £000.00000 5000.00000 0.00000 42+02.36
a0 5034.52323 4856.55612 0.00000 43+11.54
202 5036.15159 489291787 0.00000 43+15.38 -
0K | | Cancel

To select one or more single points, hold the control key down while clicking on each point’s
identifiers with the left mouse button.

To select a single range of points, click the starting point of the range with the left mouse button and
drag the mouse to the end of the range while holding down the left mouse button.

To select multiple point ranges, hold the control key down while selecting each range as described
above.

For this example, select points 1 thru 206 for the Field Survey system and click the OK button.

This will return you to the IMPORT ASSISTANT with your selection entered as shown below:
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%

Import Points i

@] Import Assistant

Impaorts points into @ new or existing system

Import options

[F‘nint '] [Nnrth '] [East vl [Elev vl [Desc:' v] [[none} v]

File Name Field Survey & Highway Layout Coords bd Browse ...

Located In - C:\Users'PublichDocuments Transformation Samples*Highway BExample

Systems options

System  Field Survey - New

@ Import Original Coords
Filter opticins

) Include all poirts ) Exclude all points
@ Include listed idertifiers ) Bxclude listed identifiers

Filter List  1-206 Select ..
7 Include listed descriptions (71 Exclude listed descriptions

Filter List Select...

| Fnish | | Cancel | | Hep |

Notice that the IMPORT ASSISTANT automatically selected the Include listed identifiers radio
button for you.

If you had selected an exclusion range, you would need to select the Exclude listed identifiers
option.

Define a new system
To define a new system, either click the New button or click in the Systems dropdown box and just
start entering the name of a new system, e.g. 1981 Highway Layout.

Note: Whenever you define a new system, the IMPORT ASSISTANT automatically saves
your filter criteria settings for the currently selected system.

After defining the new system, the IMPORT ASSISTANT will look something like this:
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i

Import Points | 7 ” £3

@3 Import Assistant

Imparts points into @ new or existing system

Import options

[F‘oint v] [North v] lEast VI lEIev VI [Desc:r V] [l'none} V]

File Mame Field Survey & Highway Layout Coords bd

Located In - CUsershPublic\Documents* Transformation Samples*Highway Example

Systems options

System 1987 Highway Layout o= New
@ Import Original Coords
Filter optioins
71 Include all points @ Exclude all points
71 Include listed idertifiers ) Exclude listed idertifiers
Fitter List Select...
71 Include listed descriptions ) Bwclude listed descriptions
Fitter List Select...
| Finish | | Cancel | | Hep |

Note While this example only has two systems, using the IMPORT ASSISTANT you can
define any number of systems.

If you add a system in the IMPORT ASSISTANT that does not import points, it will not be
added to TRANSFORM's list of defined systems.

Select the points being imported

Click the Select button in the Filter options group box to open the following dialog that list all the
points contained in the selected ASCII text file.
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aZ Contents of: 'Field Survey 8 Highway Layout Coords' file @
Point = MNarthing Easting Elevation Description | =
828 453867574 5003.32245 0.00000 41488 22
824 454994651 514825882 0.00000 4044588
900 424497871 247508027 0.00000 END
501 4104.58032 261367709 0.00000 END
902 411222711 262013671 0.00000 BND
203 4239.51640 333633413 0.00000 EMND
304 420396842 3408.01025 0.00000 END
905 4862.34884 3645 24874 0.00000 END
906 482680573 3Ne9618 0.00000 END
907 507045518 4024 80337 0.00000 END
508 5148.36581 400668371 0.00000 END
209 517361735 411521211 0.00000 EMND
910 503563325 413333528 0.00000 END
911 5160.86111 463575785 0.00000 END
912 5023.85235 461392064 0.00000 END
913 5083.06042 4508 75458 0.00000 END
914 5006.12045 4386 83211 0.00000 END
915 4536.54604 459545736 0.00000 EMND
916 504193685 5018.5271 0.00000 END =
917 444391742 252424163 0.00000 RF
918 4160.65678 4350.81659 0.00000 RF
919 462240824 4129.01377 0.00000 RF -
| oK | | Cancel |

Select the group of coordinate points between 800 and 919 contained in the ASCII text file by
dragging the mouse down the Point column with the left mouse button depressed as show.

When you have all the points selected for this system, click the OK button.

You are then returned to the IMPORT ASSISTANT with you point range entered in the Filter List text
box as shown below.
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Import Points | ® J[ 2

@; Import Assistant

Imparts points into @ new or existing system

Import options
anint v] [Nnrth '] lEast v] [Elev vl [Descr v] l[none} v]

File Mame Field Survey & Highway Layout Coonds bd

Located In - C:\Usersh\PublictDocuments*. Transformation SamplestHighway Example

Systems options

Systen 1981 Highway Layout = Mew
@ Import Original Coords
Filter optininz
) Include all points (71 BExclude all points
@ Include listed identifiers (71 BExclude listed idertifiers
Fitter List 800-515 Select...
) Include listed descriptions ) Bxclude listed descriptions
Fitter List Select...
| Finish | [ Cancel | | Hep |

Specify filter criteria
Once again, the IMPORT ASSISTANT automatically selected Include listed identifiers for you.
Leave this option as is.

Check original settings
Click the down arrow for the Systems dropdown and select the Field Survey system.

Notice that your previous selection is still there along with the chosen filter option.

The IMPORT ASSISTANT now looks like this:
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Import Points 7=
Import Assistant
Imparts points into @ new or existing system
Import options

[Point  v| [Noth | [East  +| [Bev

) (oo ) (o))

File Mame Field Survey & Highway Layout Coords bd

Systems options
System  Field Survey

@ Import Original Coords
Filter optioins

7 Include all points

@ Include listed identifiers

Fiter List  1-206

(7 Include listed descriptions

Filter List

Browse .

Located In  C:\Users'PublictDocuments® Transformation Samples \Highway Example

v

1 Exclude all points
) Exclude listed identifiers

Select...

1 Exclude listed descriptions

Select...

| Fnish | | Cancel | | Hep

)

Completing the process

Finally, click the Finish button to add the contents of the ASCII text file to the two different
coordinate systems using the defined filter criteria.
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() HEghway Layout Ecample - PrimaCade Transform [=l[@=]
File Edit View Teols Help
—= K \ e, s W A2 | [P O R
ElHBONSL IP B TFPETE HHEE
g Best-Ft Coond, System EnceRad | BestFit | Link | Toget | Vasiance | By Riesicual Dst Residual | =
B O { i
S (1581 Highwey Layous a2 o L I S ]
$  Topst oo Spmem u s ol ! ! !
Z | Fetd Survey =] [ 803
_— Bl
Best-Fit System Farams I BOS ||
E Rotation 95% Precision N BOS 1
s [ E
& Scang 95% Procision d Ll
= ] &
B 810 ]
| | B
] 812
Translation North 557 Frecision - g::
815
Transistion Esst 557 Precision B [ e
] a7
] [ s
Target System Fotation || ] B9
@ = Hone dabhe || ] 220
. [
= 0" O 0.0 : = 0 ! I
B23 ] -
Linked Pairs: 0 of 0 5% C1: Ready

Confirm the import was successful
Click the System Points tab along the left edge of the application window.

Select the 1981 Highway Layout system in the Point System dropdown box.

The coordinates for this system now appear in the table as shown below.

{8 Highway Layout Example - PrimaCode Transform [=l[@=]
File Edit View Tesls Help
=1 ¢ ™ i -
ElHPONYES IS TPEO
| | Lebel a Nerthing | Easting [ Elevation | Descripion | ~
i c"“m:""a'“ W B0 | 500000000 | 5000 00000 | 0.00000 |42+0235
E Sofary Layo N 5034 47339 [ £B05 55512 . 0.00000 [a3115
T Sysiers Tt | e 5035, 15159 [ 7T . 0.00000 |43.1538
E ona) [ s 512655015 [ 637 55808 . £.00000 [48.5159
] eoe 512684723 [ 2628 37455 . £.00000 455,82
805 5142 5687 4577.70680 £.00000 4807
Coord, System Atriutes - ] ! ] E
g | B £E2E L2 [ 441704042 _ £.00000 G
T & Orgnal Coordnates | o7 51678130 [ 438318588 | £.00000 |42-25.28
,§ Traneformed Cocedinates | 8 HEEE] [ 4206 5559 _ £.00000 |50-22.18
609 L5 57227 4751 96604 0.00000 3
— S Mot Trarndoumed | w0 5144 3557 £123 53453 0.00000 |51-06.6
User Transfnemation ] e 5144 47355 | 413103351 | 0.00000 |5108.87 1k
t Best-Ft Transformation || s 511545147 | 21531743 | £.00000 | 521513
Alibkaeke epst o | =3 511351408 [ 01363527 | 0.00000 |52-20.11
| & 511174243 [ 00305173 . 0.00000 |52-25.68
[ e ) [ MewPow | || 55 | 505577229 [ 1862 1584 . £.00000 |saeE2 70
| 86 | 473843107 [ 3950 50577 . £.00000 |rP
| Destesmem | [ DeePos | gy wmasw TS | 000000 |S5eTess
| Fename Symem | | Edt Pont | O] &6 | 4E50 67515 [ 3674 20431 | 0.00000 | 56+68.67
= B1% ABAT 23891 3672 283 0.00000 SE+T2 61
| DupboseSytem || FelsbelPorts | ] e | ausiE 1IBA1MT 0.00000 |3e208
] s | £241.10204 [ 333348719 . 0.00000 |63-67.00
B | IR0 [ 120055144 | 0.00000 |54-7552
] 83 | £350.118%0 [ 291602610 . £.00000 & ]
] s | 203110803 . FLESTI . £.00000 [72e1157 A
Shawing Peints: 50 of 50 | Systerr Units: Feet
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Compare the point ranges and values shown in TRANSFORM with that of the ASCII text file.

TIP If TRANSFORM was configured to show a fewer number of significant digits than the
ASCII text file contained, simply click in a cell to see all significant digits and press the
escape key to restore the original contents.

Alternatively you can reconfigure TRANSFORM to show more significant digits by
selecting Options on the Tools menu and then clicking the Precision tab.

Check the contents of the Transformations view
Click on the Transformations tab along the left edge of the application window.

TRANSFORM now displays the 1981 Highway Layout as the best-fit system and the Field Survey as
the target system.

@] Highrwary Layout Example - PrimaCode Transform o |& ]|
File Edit View Teals Help
— o L y AL =F =% ]
L e D AL % YUY v & @
= Best-FL g Emor Aad | Best-Fit &) Link Target Wariance Dst Residual | =
g Coord. System } w0 : - .
= 1381 Hghway Layout = | ] B0
X —
B Tepst Coond. System | Baz
= | Feid Survey =| | | 803
— B
" Bext -t System Params I BOS
rg Potation 35% Precision 1 BOE
E BO7
B I~ BOB
= Scalng 957 Precision ) i
=] [ B
810
B11
g2
Translation Nodh 55% Precison z:z
14
| B15
Transiation Esst 55% Precison | B16
[ 817
L B8
Target System Rotaon (Il B
@ = hone | 220
B2
+ 0" 00 0000
B2
| B23 =
Linked Pairs: 0 of 0 5% Cl: Ready

TRANSFORM selected the Best-Fit System and Target System automatically.

Since the Field Survey cannot be the subject of a transformation, TRANSFORM selected it as the
logical Target System.

The points listed in the Best-Fit Point column of the table are those points contained in the Best-Fit
Coord System.

Likewise, the points that will later be listed in the Target Point column of the table are associated
with the Target Coord System.

Notice also that the Target Points column of the table does not list any points.

That is because the process of defining paired points for the subject and target systems requires
some user input.

The section on Pairing Points will discuss how to select pairs in the Target Points column.

See also
Import Assistant
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The next section
Applying Filters

3.24 Applying Filters

TRANSFORM provides a means of limiting which points in each system will be visible by defining
point identifier filters and description filters.

You can define different filter criteria for each of Transform’s coordinate systems.

Uses for filters
There are two primary reasons to use filtered systems.

One is to limit the number and types of points you see when analyzing the systems being compared.

The other is to enhance the performance of TRANSFORM by reducing the number of points that it
must look at for each new operation.

Many of the functions that TRANSFORM performs require stepping thru each pointin a system’s
coordinate list.

Therefore, the more points TRANSFORM must look at, the longer it will take TRANSFORM to complete
its operations.

One good example of this is when you choose to have TRANSFORM find a probable pairs rather than
manually selecting them.

If system’s are not filtered, the process can take a very long time and may not be accurate.

Defining system filters

[ ]
To define point filters for any system, click the Define System Filters toolbar button Z\!? or select
Define System Filters on the Tools menu. This opens the following dialog.

Selecting the system
Start by selecting the 1981 Highway Layout system.

Each system can have its own set of filter criteria.
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)

o

Options | % ” X |
| Application | Comections | Fitters | Precisions I Projects I Transformations | Units |
System: | 1981 Highway Layout -
View Fittered Lists View only paired pionts
Filter options
) Include listed idertifiers 71 Exclude listed identifiers
Fitter List Select. .
) Include listed descriptions 71 Exclude listed descriptions
Fitter List Select...
ok | [ Ccancal

Point identifier filters

Point identifier filters are comprised of single point identifiers mixed with point identifiers that

describe a range of points.

Each filter must be separated with a comma, for example: 101, 102, 110, 115-125, 135-150, 175,

etc.

Select points dialog

Click the Select button in the description Filter options group box to visually select a sub-set of
points in the ASCII text file as shown below:
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-

! Select descriptions for: ‘1981 Highway Layout' system |T||E|
Point Morthing Easting Elevation Description A| &
821 424110204 333345719 0.00000 63+67.00
822 414637433 3280.55744 0.00000 6447552
824 4031.10602 2646 54173 0.00000 72411.57
825 407730441 2551.14262 0.00000 72+34.09
826 4204 68384 244105626 0.00000 74+80.56
827 425832213 237756720 0.00000 75+63.67
300 4244 37871 2475.00027 0.00000 BND
a0 4104.58032 2613.67700 0.00000 BND
902 41222711 2620.13671 0.00000 BND
903 473951640 3336.33413 000000  IBND i
904 420396842 340801029 0.00000 END
905 486234884 3645 24874 0.00000 END
906 4826 80573 37691618 0.00000 END |
907 5070.45518 4024 80337 0.00000 BND 3
902 5148 36581 400668371 0.00000 BND
909 5173.61795 411521211 0.00000 BND
910 509565325 413333528 0.00000 BND
M 5160.86111 463575785 0.00000 BND &
912 5083.85235 461392064 0.00000 BND
913 5083.06042 450875458 0.00000 BND
914 5006.12045 4886.83211 0.00000 BND
15 4586.54604 455545786 0.00000 BND -

oK | [ Cancel

While holding down the left mouse button, drag over some of the BND descriptions as shown above.

If your selections include points with differing descriptions, your selections will be combined using
wild cards.

Note You can only select point identifiers when you click the Select button for
identifiers and you can only select point descriptions when you click the Select button for
descriptions.

You can select multiple ranges of points by holding down the control key while dragging the mouse
over a range of point identifiers or descriptions.

Once you have a selection set complete, simply click the OK button to return to the Filter tab.

Next select the Include listed descriptions radio button as show below.
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o

Options | 7 ” 3 |
| Application I Comections | Fitters | Precisions | Projects I Transformations I Units |
System: | 1981 Highway Layout -
[] View Fittered Lists View only paired pionts
Fiter options
7 Include listed identifiers ) Exclude listed identifiers
Filtter List Select...
@ Include listed descriptions ) Bxclude listed descriptions
Fitter List BND Select...
Ok | [ Cancal

a

Filter another system
Next, select the Field Survey system in the Systems dropdown box.

We will filter this system to show all the bound points using a description filter.
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e

Options

EE)

|.-'-‘q:.||:.||ic;ation ICorredionsl Fiters | Precisions | Projects ITlansfon'nations I Units |

System: l Field Survey

View Fitered Lists

View only paired pionts

Filter options
) Include listed identifiers 7 Exclude listed identifiers
Fitter List Select...
) Include listed descriptions ) Exclude listed descriptions
Fitter List Select...
ok | | Ccancel

Point description filters

Click the Select... button in the description filter group box.

93
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e

ol Select descriptions for: 'Field Survey' system

Point MNarthing Easting Elevation Description A|
100 5777.118%4 10376.85876 0.00000 BND
103 §778.24240 1024034827 0.00000 BND
106 10068.43482 §539.21154 0.00000 BND
107 10073.48820 9477 33838 0.00000 BND
116 9975.78211 5006.30402 0.00000 BND
117 9972.19089 9065.68157 DODDOC  BND i
119 5450.92482 854029474 0.00000 BMND
120 9406.26293 2599.66256 0.00000 BND
121 5234 77360 2114.27894 0.00000 BND
124 9531.07613 7816.22099 0.00000 BND
183 9698.17690 7712.43309 0.00000 BND
125 952548122 7807.76094 0.00000 BND BRKN
102 584628507 1028217049 0.00000 BMND Leaning
109 10108.60989 9351.29693 0.00000 CcL
202 9871.69574 7579.35307 0.00000 CL LANE
203 5795.23813 7603 63568 0.00000 CL LANE
175 939453904 7949 35615 0.00000 CL OLD RD APPR
176 9427.19757 7947.18382 0.00000 CL OLD RD APPR
206 5516.04526 777366139 0.00000 CLPT
170 927669292 2143.03302 0.00000 CL SIGHT 4FT
177 §763.52536 7616.60452 0.00000 CL SIGHT 4FT
171 928774818 B079.46050 0.00000 CLT WAY
oK | | Canesl

Select any number of the BND descriptions and all other descriptions that start with BND as shown
above, then click the OK button.

The FILTERS tab now looks like this
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a

Options % | == |
| Application | Comections | Fiters | Precisions I Projects I Transformations | Units |
System: [Field Survey v]
[7] View Fittered Lists View only paired pionts
Filter options
) Include listed idertifiers ) BExclude listed identifiers
Fitter List Select. .
@ Include listed descriptions ) Exclude listed descriptions
Fitter List BMD® Select...
ok | [ Ccancal

Notice that a multi-character wild-card was added for you as shown above and the Include listed
descriptions radio button was automatically selected as well.

Note Point description filters limit Transform’s display of points to that set of points that
match the description filter criteria.

Description filters can contain either of two wild cards characters, the * wildcard
character means “any combination of characters” and can appear once at the beginning
and at once at the end of each argument.

The % wildcard character means “any single character” and can appear any number of
times at the beginning and at the end of a filter argument.

Examples IRON*, *IRON, *IRON*, %IRON, %%%IRON, %IRION*, %IRION%%, etc.
Description filters can be inclusive or exclusive, depending on the radio button selected.

Selecting Include listed descriptions will cause TRANSFORM to show all points with descriptions
that match the criteria.

Selecting Exclude listed descriptions will cause TRANSFORM to show all descriptions that do not
match the filter criteria.

Applying the filter
When you click the OK button for the Filters tab, you are returned to TRANSFORM and the filtered
lists option is enabled. You can toggle this feature on and off using the View Filtered Lists toolbar
-
button '# or by selecting Filtered Lists on the View menu.
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Heghvvay Lavaut Example - Primal ode Trangform = || & || 82
& Hghway Lay P
File Edit View Teols Help
— o L 1 -] -
PO &S IP % PETHEE
@ Beest -Fit | Emor Rad Best-Fil & Link | Target | Voriznce | Dst Residual ||
iR ot i I 1 o1 I ;
E  |1381 Hghway Layout =) ’i ;C
E
¥ Tormet Coord. Symem : 502
= | Petd Survey = [] w03
_ | S04
8 Best-Fit System Params 905
r§ Rotaton 95% Precison %06
_E: 307
&  Scalng 95% Fopgiaion 508
—_— 509
| 510
; w2
%11
Translation Morth 55% Precision ;;
15
Transistion East 557 Precision 516
Target System Rotation [
B = None
0" 00 0000
Linked Pairs: 0 of 5% Cl: Ready

Notice that the Best-Fit Point column now only displays 900’s point identifiers due to the filters that
were applied to the Best-Fit system, i.e. the 1981 Highway Layout.

If you click the Show Filtered List toolbar button or the View menu’s Filtered Point Lists option,
the filtered points will be restored to the Best-Fit Points column.

Inspect the System Points tab

Now switch to the System Points tab of TRANSFORM.

Select the Field Survey system in the Point System dropdown box.

Notice that the only points with a description that begins with BND are now shown.

Notice also that the status bar of TRANSFORM now indicates the Number Points as 13 of 44.

That tells us at a glance that the system contains other points that are not being displayed due to the
applied filters.

By toggling the Show Filtered Lists toolbar button, you can switch between showing and not
showing filtered lists.

When the show filtered lists feature is turned off, Transform’s status bar will indicate the Number
Points to be 44 of 44.
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The next section
Pairing Points

3.2.5 Pairing Points

Finding a common point

Inspect the two AutoCAD drawings for the 1981 Highway Layout and the Field Survey to find one
point that is common to both surveys.

Often, the easiest way to do this is to overlay the highway layout drawing onto your field survey
drawing.

If you use AutoCAD, you can overlay one drawing onto another by either creating a block using
AutoCAD’s WBLOCK command or by selecting all elements of the highway layout, right clicking in the
drawing, selecting the Copy with base point option.

If you had created the block with the WBLOCK command, then you would insert the highway layout
into the field survey drawing using AutoCAD’s INSERT command.

If you had used the Copy method, then you would insert the highway layout drawing into the field
survey drawing using the Paste with base point command.

With the highway layout drawing inserted into the field survey drawing, select the block’s grip and
slide or rotate the block to approximately fit the field survey.

Now you can note the points that are common to both surveys.
Pairing points manually
Switch back to the Transformations tab.

Make sure the Show Filtered Lists option is enabled and TRANSFORM looks like this:

© 2012 PrimaCode Technologies



98

PrimaCode™ Transform User's Guide

iy Layout Bample - PrimaCode Trangform =gl
] Higho E PrimaCode Transf @ | &=
File Edit View Teols Help
- - 4 “1r o[- I I -
L H Y &L PSP S EE
% BetA Coord System EvorPad | BestFil | Link | Target | Vorizece | Eeg Resicual Dst Residual ||
é 1381 Highwesy Layout = || ILE ﬁ L |
':E Target Coond. Sysiem ] 502
= | Petd Survey =| [ | 503
— 404
5 Best-Fit System Params 1 s
;_E Flotaton 957% Precision I I 06
s %07
2 sy 35% Preciscn .
— || 509
£l
] "1
| sz
Transiaon Forth 55 Precision ::i'
15
Transistion Esst 5% Precision 516
Target System Potation :
@ = Hone ||
= 0" O 0.0
Linked Pairs: 0 of 0 5% C1: Ready

Click in the empty cell located to the right of point 900 located in the Target Point column as shown
below.

Doing so opens a dropdown list that shows the list of filtered points contained in the Target System
along with their descriptions.

When the Target system column in the table is empty, the Target System point in the dropdown list
will be shown in numerical order.

Notice also that the list only contains points with a description of BND or it variations.

This is because we previously applied a filter to the Target system.
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Scroll down the list until you find field point 183 and select it.
When you do, the dropdown list will close automatically.

As shown below, TRANSFORM supplies each new point pair with the default variance of 0.100 feet
and displays a pseudo residual.

Variances are used to perform weighted solutions.

Their use is discussed in more detail in the next section.
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Selecting additional pairs

Next click in the Target point column opposite Best-Fit point 901.

Notice this time that TRANSFORM has re-sorted the list of Target system points by their probability
of being a match for point 901.

TRANSFORM now puts point 125 at the top of the list, indicating that it is the most likely pairing for
point 901.
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Note By default, TRANSFORM will always sort the Target system point lists by
probability of being a match for the corresponding Best-Fit system point in that same
row of the table.

However, you can disable this feature by clicking the Sorted Target Lists menu item on
the View menu.

Detect remaining pairs

While we could repeat this process for all of the points in the Best-Fit system that we found to have
a corresponding point in the Target system, TRANSFORM provides a much faster and easier way
complete the pairing process.

Let’s start by checking the current magnitude of TRANSFORM Detect Pairs Variance. Click Options
on the Tools menu and select the Precision tab as show below:
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- '

Opticns |I”E
| Application I Comections I Filtters | Precisions | Projects I Transformations I Units |

Significant Digits

Coordinates: |2 [+ (decimal places)
Seconds: |2 |5 (decimal places)

Distances: |3 - (decimal places)

Preset Values
Default Pair Varance 000 feet
Detect Pairs Varance 15 feet
Max Allowable Scaling 05  feet/100fest

Corfidence Level
) 68% {unmodified) i 9% emor @ 95% emor ) 99% emor

(affects the display of emor radiuses, confidence interval, and precisions)

Defauts | | OK | | Cancsl

Change the Detect Pairs Variance value to 1.500 feet, if it is not already set to that value or click
the Defaults button. Now click the OK button to return to TRANSFORM.

This insures that only points within the specified search radius will be detected as pairs.

This setting should be large enough to pick up a damaged points but not so large as to pick up points
that were set marking other map points.

With only point 900 paired, click the click Detect Point Pairs toolbar button or click Detect

Point Pairs on the Tools menu.

TRANSFORM will then look like this:
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TRANSFORM should now be indicating 0 of 12 Linked Pairs in the application’s status bar as shown
above.

If there are more or less than this amount, you probably had the Detect Pairs Radius set too low
or too high as discussed above.

It is extremely important to note that while TRANSFORM is reporting residuals in the Bearing
residual and Distance residual columns, these are pseudo residuals that get reported before an
actual best-fit transformation is performed.

These pseudo residuals are provided as another aid in choosing the correct pairings.

Had the pseudo residual been very large, it would have been an indication that the pairing is
incorrect.

Alert Performing this procedure without first setting filters for the target system can
result in anomalous pairings or no pairings.

For better results always apply filters that will limit the target system to only those points
that are valid targets, e.g. bounds and pipes, etc.

View only paired points

Because TRANSFORM is able to display the complete list of filtered best-fit system points without
scrolling, another of its optional filtering mechanism’s was not automatically invoked.

This is the Show Only Point Pairs filter.

To limit Transform’s view to showing only the paired points, click the Show Only Point Pairs
-

toolbar button '&f or the Show Only Point Pairs option on the View menu.

TRANSFORM will then look like this:
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This filter makes it much easier to evaluate which points found on-the-ground are reliable and which

are not by hiding non-relevant information.

The next section
Using Variances

3.2.6 Using Variances

For this example, we want all found points to have equal weight, therefore we will not need to change
any of the point Variances.

However, if we had points of differing reliability, such as a mix of bounds and pipes, we might want
to modify some of the values appearing the Variance column to perform a weighted solution.
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In practice, variances can be thought of as the estimated accuracy of the point found on-the-ground.

As such, it represents a combination of the accuracy by which it was set and the accuracy by which it
was located.

Since the error associated with locating a point is usually going to be far smaller than the error
associated with setting the point, only the error associated with setting the point need be considered
in most instances.

When all variances are equal, TRANSFORM ignores the Variances and performs un-weighted best-fit
solutions.

Weighted transformations can also be a very useful tool when there are a limited number of paired
points to work with and you have reason to believe that some of the points may have been
damaged.

Damaged points can then be given a larger variance, hence a lower weight.

TIP To hide the variance column, remove the check mark on the menu item Variance
column in the View menu.

TRANSFORM offers this option to simplify the transformation view by hiding a column if it
is seldom used.

See Also
Variances

The next section

Linking Pairs
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3.2.7 Linking Pairs

Linking point pairs is how TRANSFORM knows which points (in the two systems being compared)
should be used to perform a best-fit solution.

Typically, you only link to a point in the target system that you are confident is in its original and
undisturbed location.

Points that are of questionable reliability would not normally be used in the solution.

Linking point pairs simply involves placing a check in the boxes contained in the Link column as will
be demonstrated.

Each time you do, TRANSFORM automatically computes a new best-fit solution on-the-fly.

New solutions are also computed concurrently with each change of a Target point or a target’s
Variance.

As will be seen in this section, it is this interactive nature of TRANSFORM that makes it such a
powerful analytical tool in addition to being a powerful best-fit transformation tool.

Residuals versus Pseudo Residuals

With only the one point linked, the direction and distance residuals displayed are still only pseudo
values.
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Once you have two or more pairs linked, the residual values automatically switch from being pseudo
values to being the actual difference between the transformed system’s coordinates and the fixed
system’s coordinates.
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In addition to being the difference in coordinate positions between the two systems, the residuals
represent the random errors associated with the best-fit solution, or that part of the solution that
cannot be attributed to one of the solution’s four systematic errors, or its four transformation

parameters.

How to link points

There are two ways to Link point pairs.

You can either place a check in each of the boxes located in the Link column or you can click the

Toggle Link States toolbar button Eﬁ, which changes all the links at once.

Toggle link states can also be done from the Edit menu.

When all pairs are linked, TRANSFORM will look like this if you have the filter View Only Paired
Points is still enabled:
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Notice Transform’s status bar now show 12 of 12 Linked Pairs and a 95% Confidence Interval of
0.167 feet.

These values are also updated concurrently with each user action.

Concurrent processing

With two or more pairs linked, TRANSFORM computes a new best-fit solution whenever you change a
link, change a target point or change a target’s variance.

With each new concurrent solution, TRANSFORM dynamically updates the solution’s Rotation, Scaling,
Translation North, Translation East, each of their precisions, all the error radii, all the paired point
residuals, and the solution’s overall confidence interval

Note Two point transformations are unique solutions, since two points provide the
minimum number of conditions (equations) required for a solution.

Therefore, the residuals for a two pair solution are equal to zero and no statistical values
for parameter precisions, error radii or confidence intervals are displayed.

As noted earlier, it is Transform’s concurrent processing capabilities that make it such a powerful
analytical tool in addition to a powerful transformation tool.

Linking recommendations

As will be seen in the next section, an essential part of doing a best-fit transformation is fist deciding
which point pairs to base the solution.

Analysis of point pairs should always begin with all the possible pairs linked.

This condition provides the best overall view of the data and the solution as a whole.

The next section

Evaluating Evidence
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3.2.8 Evaluating Evidence

Evaluation evidence is the process of identifying outliers or what is typically considered those point
that are no longer in their original and undisturbed locations.

TRANSFORM displays residuals in either of two forms, a northing and easting residual or bearing and
distance residual.

To switch from the default setting of bearings and distances, click North & East Residuals on the
View menu.

Understanding residuals

As noted in the previous section, a residual is the amount by which the coordinates of the Best-Fit
point differ from the coordinates of the Target point.

From a mathematical standpoint, the residuals represent the solution’s random errors, e.g. the part
of the best-fit solution that cannot be attributed to one of the solution’s four systematic errors, i.e. its
transformation parameters.

In the context of land surveying, a residual can be thought of as the amount by which the monument
found on-the-ground differs from its theoretical or best-fit location.

Elimination theory

The analysis process should always start with all possible pairs linked and the start looking for
outliers from there.

An outlier is any point with a residual that is inconsistent with the quality of the overall solution,
indicating that the point was originally set in error, had been subsequently damaged, or had been
located in error.

However, it should be remembered that an outlier can also be an indication of a possible error
associated with the mathematics used to convert the prior survey’s measurements into coordinates.

A good indicator of how accurately the prior surveyor set the monuments marking his survey, i.e.
the quality of the overall solution, is the 95% confidence interval located in the application’s status
bar.

When the residuals of all the linked pairs are consistent with the solution’s overall 95% confidence
interval, the outliers will have been eliminated from the solution and the resulting 95% confidence
interval will now be a fair representation of the prior survey’s work.

Therefore, a good rule of thumb for identifying outliers is to compare the magnitude of the solution’s
largest distance residual with the solution’s 95% confidence interval. (Using twice the 68% confidence
interval will also provide about the same result)

If the solution’s largest distance residual is greater than the solutions 95% confidence interval, then it
is highly probable that this point is an outlier, meaning that either the best-fit point or target point are
in error as discussed previously.

Resort the table

To make the process of identifying the largest residuals easier, resort the table by the magnitude of
the distance residuals.

To do this, simply double click the column header for the Distance Residuals.

TRANSFORM now looks like this:
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Eliminate one point at a time

When analyzing a solution, always start by un-linking one paired point at a time, starting with the
largest residual that is more than the 95% confidence interval.

In this example, that is Target point 125.

When you remove the link for this pair by clearing the check box, TRANSFORM instantly displays a
new solution and a new 95% confidence interval. Since the 95% confidence interval has now
changed and the residuals have now changes, so has the criterion for removing the next linked pair.

Note Because of the statistical nature of a least-squares transformation, the reliability
of the transformation will increase as the number of linked pairs increases.

You can observe this phenomenon by observing the magnitude of the parameter
precisions and error radii while increasing or decreasing the number of linked pairs (use
only those pairs that have consistent residuals for this test).

Reaching a final solution

Repeat this process for each remaining Target point pair with a residual that is more than the 95%
confidence interval.

In this example, you will only need to remove one additional Target point, 102 as shown below.

Notice that the descriptions for points 125 and 102 are for a damaged bounds, which would seem to
support our conclusion to remove them from this solution.

Tip There are a number of ways to see the descriptions of points. The easiest and
quickest is to hover the mouse over a point identifier.

As show below, the description will be displayed in a popup tooltip. You could also switch
to the System Points tab to view all descriptions or choose to show a description
column on the View menu.
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Notice that Transform’s status bar now indicates 10 of 12 Linked Pairs and the solution’s 95%
confidence interval is 0.13 feet.

As can be seen from the table of values, all of the remaining residuals are consistent with the
solution’s overall confidence interval, therefore it is likely we have identified all the outliers and we
can conclude that the work of the surveyor who set these bounds was only good to about 0.130 feet.

What's next

That concludes the evaluation of residuals, leaving us with 10 of the possible 12 points used for this
solution.

In practice, the next step might be to check the field locations for the excluded points or the
computations used to define those points on the highway layout to insure their coordinates were
correct.

In the next section you will see how to precision values can also be used as a evaluation criteria
when deciding if a paired point should be held or removed from the solution.

The next section
Transformation Parameters

3.29 Transformation Parameters

The next step in the analysis process is to examine the transformation parameters and associated
statistical data.

If you are not already in the transformation view, switch to it now by clicking the Transformations
tab on the left edge of the application window.
Basis of parameters

Based upon the chosen linked pairs and variances, TRANSFORM computes four transformation
parameters, rotation, scaling, northing translation, and easting translation as shown below:
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Transformation Parameters

Riotation 55% Precision
- 15° 47 02 68" =07 00 12"
Scaling 55% Precision
+ 436 ppm +57.1 ppm

1.000 045 583 504 710
+1/20167.8

Translation Marth 95% Precision
6281.18841° +0.056"
Translation East 95% Precision

4180.89753 " +0.056"

Note The rotation parameter is the difference in meridians between the best-fit system
and the target system, not the difference in orientation between the two drawings being
compared, which would have the same magnitude but with the opposite algebraic sign.

Note Do not attach any significance to the magnitude of the two translation parameters
at this point. These two values cannot be used independently; they can only be applied
simultaneously with the other two transformation parameters.

Rotation Parameter

The Rotation text box shows the difference in meridians with symbolized degrees, minutes and
seconds and the user defined precision for seconds by default.

When you click in the box, TRANSFORM changes the text from the symbolized format to one of five
different formats for copying and pasting into other programs.

TRANSFORM also adds all possible significant digits to the value when the user clicks the text box.

You can cycle thru the five different formats by double clicking in the Rotation text box.

Transformation Parameters Transformation Parameters

Rotation 95% Precision Ratation 95% Precision
- 15" 42° 02 68" =0° 0 12" 15° 42' 02 6304301 109" =0F 00 12"
Scaling 95% Precision Scaling 95% Precision
+ 456 ppm + 571 ppm + 45 6 ppm +57.1 ppm
1.000 045 583 504 710 1.000 045 583 504 710
+1/20,167.8 + 0.0050 / 100

Translation Marth 95% Precision Translation Naorth 55% Precision
6281.18841° +0.056" 6281.18841" +0.056"
Translation East 95% Precision Translation East 5% Precision
4180.89753 " =005 4180.89753 " =005
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Transformation Parameters

Transformation Parameters

Ruotation 95% Precision Ratation 55% Precision
15d42'02 6304301105" +=0° 0 12" 15-42-02 6304302033 =0 00 12"
Scaling 55% Precision Scaling 55% Precision

+ 436 ppm +57.1 ppm + 4596 ppm +=57.1 ppm

1.000 049 533 504 710 1.000 0459 533 504 710

+ 0.0050 / 100 + 0.0050 / 100

Translation Marth 95% Precision Translation Maorth 55% Precision

6281.18841" +0.056" 6281.18841° +0056"
Translation East 95% Precision Translation East 55% Precision

4180.89753 " +0.056" 4180.89753 " +0056"

Transformation Parameters

Transformation Parameters

Ruotation 95% Precision Ratation 55% Precision
[115.7007445635345400 + 0" 00 12" 015.700744563545400 =" 00 12"
Scaling 55% Precision Scaling 55% Precision

+ 456 ppm +57.1 ppm + 456 ppm #57.1 ppm

1.000 049 533 504 710 1.000 0459 533 504 710

+ 0.0050 / 100 + 0.0050 / 100

Translation Marth 95% Precision Translation Morth 95% Precision

6281.18841° +0.056" 6281.18841° +0056"
Translation East 95% Precision Translation East 95% Precision

4180.89753 " +0.056" 4180.89753 " +0056"

113

To return the text back to its default format with symbols, simply press the escape key.

Scaling formats

TRANSFORM displays the scaling in three basic formats to help make it easier to quantify what the
value signifies.

The middle scaling box displays scaling as a whole number that is used as a multiplier to convert
best-fit system linear values into target system linear values.

This is the form of the scaling format used internally by both TRANSFORM and CAD programs.

To make reading the scaling easier, the whole number representation of scaling is formatted into
groups of three digits. However, when you click in the text box, the formatting is removed so that the
value can be copied and pasted into other programs as shown below.

To restore the formatted version, simply press the escape key.
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(= e
(%) Highway Layout Example - PrimaCode Transform |- B
File Edit Wiew Teols Help
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SR ot O T
] v 7 ' T4° 5F 35.52" 1 :
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T Toget Coond. Smem R M6 | W 100 0100° N 53" 36 54.37 W 0043
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— | | 203 o 1% Q10g NErITERIETE oges”
Besst-Fit. System Farams L o4 w 102 o100 S 79" 12 49,58 W Qoer
§ Rotaton 35% Precision 904 v 120 [T R HI7T' 25 M4 E no7E"
] -15' 42 Q268" 00012 06 v n7 000" 570703 2940 E DIz’
- (e 95% Frocision | 300 v 183 0100° NET 17 3357 W 018’
= |Gas <571 i 505 v 16 0100° S60°50 1707 E [EELR
e £ O 13 102 000" 83" 20 16,39
| 01 125 a1’ 5885
+ 00050/ 100 [
Transistion Moth 35% Fredsion ]
6281.18841° +0.056"
Transistion East 57, Precision ]
418089753 20056 n
Target System Rotation :
& = Hone 1= Value = System -
= 0" O 0.0
Linked Pairs: 10 of 12 5% Cl: 0120ft
Transformation Parameters
Ratation 55% Precision
- 157 42 02 68" = 00 12
Scaling 55% Precision
+ 456 ppm +57.1 ppm
1.00004958330471
+ 00050 /100
Translation Morth 95% Precision
6281.18841° + 056"
Translation East 55% Precision
4130 89753 " + 056"

The first scaling box is the multiplier converted to the familiar parts-per-million (ppm) notation.

The third scaling box show parts-per-hundred notation by default, but can be toggled back and
forth between this notation and one-part-per notation by double-clicking the scaling box.
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Transformation Parameters Transformation Parameters
Ruotation 95% Precision Ratation 55% Precision
- 15" 42° 02 68" +=0° 0 12" - 15" 42" 02 68" =0 00 12"
Scaling 55% Precision Scaling 55% Precision
+ 436 ppm +57.1 ppm + 4596 ppm +=57.1 ppm
1.000 049 533 504 710 1.000 0459 533 504 710
+ 0.0050 / 100 +1/20167.8
Translation Marth 95% Precision Translation Maorth 55% Precision
6281.18841" +0.056" 6281.18841° +0056"
Translation East 95% Precision Translation East 55% Precision
4180.89753 " +0.056" 4180.89753 " +0056"

The one-part-per notation is offered as a way of evaluating scaling to traditional error of closure
standard such as 1 / 10,000.

How parameters are used

The four transformation parameters are used to convert the 1981 Highway Layout’s coordinates into
coordinates consistent with the Field Survey.

For more information, see “"Adjustment Computations” by Wolf and Ghilani.

By switching to the System Points tab, selecting the 1981 Highway Layout and then selecting the
Transformed Coordinates radio button, you can view the transformed coordinates that result from
application of the four transformation parameters to the 1981 Highway Layout system.

@I-hghwx,'l.mm Exprriple - PrimaCode Transform =& |2
File Edit View Teols Help
— - L 4 e e
U OY S S SN VYO
= [ Lebed -] Hoathing Eastng Elewation [ Descrigion
£ in“:w'% = - [P0 2693, 15737 T2 55815 000000 B
E 01 9525 28555 7807 26515 0,00000 BND
T Sysies Tagst | w2 3531 09924 TEI6 27449 0.00000 BND/
E Fiskd Gurvey i 2488 82331 854023134 0,00000 BND
T 5406 20253 B53IE1634 0,00000 BND
- %6 9975 BA605 00515343 0,00000 BND
] e e e 99732 21373 9065 56714 0,00000 BND
i Orignal Coorinates ] o 1007328002 8e27 1938 0,00000 END
i 2 Trendomed Coodnates | | e 10153, 35485 2431 Sales 000000 BNDY
i Ere) 10148.33154 3542 37TES 0.00000 BND
o Hot Trarafcamed | 1008 40602 9539 23705 0.00000 BND
User Teormfpemation | 9995, 17667 10040 5745 0,00000 BND
2 Bost-Fi Tranaficomanion | =2 542688580 S8 TI0E 0.00000 BND
No-scale Tronsfomation HEE §0:6.39503 10262 340 0.60000 BND:
514 §778.25436 10240 41478 0.00000 BND
NowSrwem | [ MewPort 1 [ s 973001297 10339 65535 0.00000 END
- 4 (15 9777 09638 10376 83573 0.00000 BND
Deite System | | Dalste Forts
Fename Sygem | | Edit Pount Il
| Duphcste Sypmem | [ Relabed Ponts
Shewing Points: 17 of 50 System Units: Feet

Parameter reliability
TRANSFORM also provides a precision value for each of the four transformation parameters.
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The precision values are the estimated reliability of each parameter at the specified statistical
confidence level.

For the Highway Layout example, there is a 95% probability that the error in rotation will not
exceed £12 seconds.

Parameter significance

Precision is also very helpful when determining the significance of the scaling parameter.

If the precision value is less than the amount of the scaling, then it is very likely that the scaling is
statistically significant (i.e. there is a measurable difference in unit length between the two surveys).

If, on the other hand, the precision value is greater than the scaling, then the scaling may or may
not be significant, since the sum of the scaling and precision could yield a number equal to zero (or
no scaling).

For the Highway Example, the scaling is +49.6 ppm (parts per million) and its precision is £57.1
ppm.

Therefore, the possible range of values for this transformation’s scaling at a 95% confidence level is
between -7.5 to +106.7. Since this range of values includes the value zero, the scaling may not be
“statistically significant”.

Had the range of probable values not included the value zero, then the scaling would have been
“statistically significant” in which case it would have been clear that there was a measurable
difference in unit length for the original measuring device used for the 1981 Highway Layout and the
measuring device used for the more recent Field Survey.

Precision monitoring
For points that are close the criteria used to exclude or include (link) the pair, it can be helpful to
observe the affect that point pair has on the overall solution’s parameters and their precisions.

If excluding the point doesn’t significantly impact the parameters or precisions, then it probably
should be kept in the best-fit solution.

Generally speaking, the smaller the precision values for each parameter, the tighter the overall
solution is.

See also
Advanced Topics - Scaling and the Law

Examples - Scaling: Cause and Affect

The next section
Error Radii

3.210 Error Radii

Error radius values are a special case of the error ellipses that is typical to most least-squares
computations.

For the best-fit transformation, the semi-major and semi-minor axes of the ellipses are always equal,
hence a radius is reported instead of an ellipse.

The error radius

The Error Radius column shows the maximum estimated error or positional uncertainty of the
coordinate position at the specified statistical confidence level.

Unlike residual values, TRANSFORM displays an error radius for every point contained in the Best-
Fit or transformed system, as can be seen in the next screen shot when filtering is turned off.
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Affect of confidence levels
TRANSFORM computes error radii based upon a specific confidence level, as is the case for
parameter precisions.

Changing the confidence level on the View menu will change the magnitude of all radii accordingly
and hence each point’s positional uncertainty.

Combining terminologies

As an example look at highway layout point 900. TRANSFORM indicates there is a 95% probability
that its transformed coordinates will not vary by more than 0.101 feet.

This is an extremely useful value when weighing whether or not to set your own point at the
computed position or respect anther surveyor’s point who has also attempted to reproduce the same
point.

If his point falls within the error radius of the transformed coordinate, then his point will be just as
defensible as yours.

TIP You can hide the error radius column by removing the check mark on the menu
item Error Radius Column in the View menu.

TRANSFORM offers this option to simplify the view by hiding non-essential information.

The next section
Rotating Target Meridian

3.2.11 Rotating Target Meridian

Often it is desirable to rotate the meridian of the field survey to match some known meridian such as
a prior survey.

Following are the steps necessary to do that for the highway layout example

Rotating the field survey system in Transform
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Switch to the Transformations tab in TRANSFORM (show only pairs {E off)
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Rotation of the Target system's meridian can be accomplished in a number of ways.

By clicking the = System radio button in the Target System's Rotation group, as shown below,
the Field Survey's meridian will be locked to that of the 1981 Highway Layout's meridian such that
every time a Link or Variance is changed, so will the Target's rotation be dynamically updated.

File Edit View Teols Help
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Notice that the Rotation angle in the Best-Fit System's Parameters group is now equal zero.

When you selected the = System radio button,TRANSFORM performed a User Transformation on

the Field Survey system by selecting a base point of rotation and applying a rotation angle equal in
magnitude but with the opposite algebraic sign of that computed for the Best-Fit system.

The result is that the 1981 Highway Layout no longer needs to be rotated to best-fit the Target
system.

If the = Value radio button had been clicked, then TRANSFORM would have also performed a user

transformation on the Field Survey system such that the rotation of the 1981 Highway Layout would
also be zero, but in this instance the amount of rotation applied is static in nature and will not be

updated when you modify a Pair's Link or Variance.

By selecting the User Transformations toolbar button % or by selecting User Transformations
on the Tools menu, you can open the following dialog and view the changes made to the Field Survey

system's Rotation and it Base Point of rotation.

Opticns @

| Application | Comections I Filters | Precisions | Projects | Transformations | Units |

7]

System: [Fleld Survey

Transformation
Base Foaint [2 - | (of rotation, scaling & translation )
User Tranglation:
Crig. Morth 10000.00000°  Mod. North 10000.00000 "
Orig. East 10000.00000"  Mod. East 10000.00000
Orig. Elev 0.00000 Mod. Elev 0.00000 "

User Rotation & Scaling:

Beginning [{none} - End Pairt [{nnne} -
Crig. Brg. Mad. Brg.
Orig. Dist. Mod. Dist.
Rotation 15-42-02 6804302033 Scaling 1.000000000000000
ok | | Cancel

As can be seen, TRANSFORM found the coordinate position that appeared to have assumed
coordinates and used that for the Base Point of rotation.

Had there not been such a point, you would have been asked to select a base point.

Note To restore the Field Survey system to it original state, simply remove the Base Point
and Rotation angle from the TRANSFORMATION dialog shown above or click the Undo toolbar

button.

See also
User Options | Transformations Tab
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The next section
Rolling Back Scaling

3.2.12 Rolling Back Scaling

This section describes an important feature of TRANSFORM that is also of extreme interest to the
retracement surveyor.

Having a good working knowledge of scaling, it causes, affects and ramifications are fairly important
for you as a retracement surveyor and for the proper use of this program.

While it may be tempting to just remove scaling using TRANSFORM, take some time to read some of
the discussion in this user’s guide. It provides a fairly comprehensive treatment of this subject that is
worth considering.

For more information on the ramifications of rolling back scaling, see the Ramifications section of
Removing System Scaling.

Analysis before roll back
It is important to note, TRANSFORM does not allow rolling back or removing of scaling until after the
analysis of the evidence is complete.

That is because rolling back scaling will artificially distort the solution’s residuals, which values form
the primary basis for evaluating the monuments marking a prior survey.

Rolling back scaling also distorts the solutions Confidence Interval (CI), since thatis also computed
using the solution’s residuals.

When TRANSFORM rolls back scaling, it reverses the affects of one of the solution’s four systematic
errors used to transform the coordinates of one system into another, i.e. the scaling parameter.

To accomplish this, TRANSFORM forces that systematic error into the solution’s residuals.

However, residuals are supposed to represent the solution’s random errors, therefore when scaling is
removed, the residuals become a hybrid of two very incompatible components, one a systematic
error and the other a random error.

As long as you understand when it is appropriate to roll back scaling and when not to, what happens
to the rolled back scaling does not need to be a great concern.

In addition, TRANSFORM will alert you if there is a chance that scaling may have been rolled back
inappropriately by changing the color of the scaling text to red and displaying a warning icon to the
right of the middle scaling parameter.

When scaling is statistically significant and its magnitude is significant, rolling it back will add some
additional amount of error to each pairs residual, the amount of which is proportional to the distance
the point is from the centroid of the coordinate system.

Simply put, the coordinates of points near the center of the coordinate system will change the least,
while the points furthest from the system’s centroid will change the most.

Why roll back scaling
There are some legitimate reasons for rolling back scaling and some not so legitimate reasons.

While a few of them are discussed here, for more information see the section entitled Scaling and the
Law.

One legitimate reason for rolling back scaling is that the scaling is not statistically significant.

That is the case whenever scaling is less than its associated precision.
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Another legitimate reason to roll back scaling is whenever it is very small in magnitude and will have
little or no effect on the overall best-fit transformation.

Conversely, whenever the scaling is statistically significant, i.e. scaling is larger than its associated
precision, then it is generally inappropriate to roll back scaling.

This is because a scaling that is statistically significant indicates that TRANSFORM detected a
measurable and real difference in unit length between the measurements used to describe the two
surveys being compared.

Rolling back scaling

To roll back or remove scaling from a best fit solution, simply right click anyone of the scaling boxes
and select Remove Scaling from the context menu.

Alternatively, you can also select Remove System’s Scaling on the Tools Menu.

Every time you choose to roll back scaling, TRANSFORM will display the following warning that by
doing so, the solution’s residuals will pick up the difference.

Scaling Roll Back 23

Taking this action will force one of the solution's four systematic
J_\ errors (its scaling) into the solution’s random errors (jits residuals).

Adding that linear bias to the residuals wil render them and the
solution’s confidence interval (CI) un-usable for analysis purposes,

Are you sure you want to proceed?

review ramifications

When complete, TRANSFORM modifies the solution’s scaling as shown below:

EJ Highway Layout Exsrmple - PrimaCode Transform = || @ || 82
File Edit View Teols Help
- - i i I, - - -
PN SS ISP NPT E 9
§  Bestft Coord Syem Ervor Riad | BestFit = Link | Tacged Variance AL (el ‘
E (1981 Hghway Layout =] [¥] 5| = B AR
F  Target Coord. Smem || | e 125 o
= 1 807 v 124 0100
= Fiedd Survey -
I 4 303 v 19 000"
5 BestFt System Parms 504 v 120 000"
5 Fotation 95% Precision 305 v 16 o0Im”
[ + 0 00 00,00 =0 00 10 || 506 " n7 (AR
E. - i || :—{; ¥ 167 0100
— + 010 ppm — 208
1,000 000 000 HCG 000 910 v 106 0100
+ 10,0000 7 100 11
512
Transiation Nuﬂ.h ﬁt;ﬁw 13 102 g
445 45081 =0.062 ] 4 v 5 e
Translstion Esst 557% Precision | | 158
Bal4 56152 =0.062° | | 916 ¥ 00 0100
Target System Potation
= Hone = Value & = System
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Linked Pairs: 10 of 12 F5%Cl: 0242t Ready

Notice that the scaling is now noted as 1.000000000000 as shown above.
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Also notice that the residuals are all displayed as Pseudo values.

That's because the Scaling, which is a systematic error, has been pushed into the residuals, which
are an estimate of each pair's random error and therefore no longer represent random errors.

Had the scaling been statistically significant, i.e. the scaling is greater than its 99% precision value,
then TRANSFORM would have displayed the scaling in red text and provided a warning message.

In this instance, the scaling is less than the 99% precision and therefore the scaling is not statistically
significant, hence no warning message.

Note Regardless of which confidence level the user chooses, TRANSFORM will always
measures the statistical significance of scaling against a precision value computed at the
99% confidence level.

Either way, TRANSFORM will never prevent you from rolling back scaling, it will only try to keep you
aware of those times when its impact on the solution is more significant.

How to reverse it

To restore the solution’s scaling, simply right click any one of the scaling boxes and select the
Restore Scaling option.

You can also select Restore System Scaling on the Tools menu.

Since TRANSFORM requires that the paired point’s residual analysis be completed before removing
scaling, it follows that any time you change one of the conditions that affect a best-fit
transformation, TRANSFORM will automatically restore the scaling parameter.

Therefore, changing the target for a point pair, changing the link state of a pair or changing the
variance of a pair will automatically restore the best-fit solution’s scaling so that you see unmodified
residuals.

To reapply scaling, following some number of changes to the conditions describing the best-fit
solution, simply remove scaling again as noted above.

Lastly, the Undo and Redo toolbar buttons can be used to swap between un-scaled and scaled
solutions without dealing with the nag screen.

The modified coordinates

As with all the other conditions imposed on the solution, once you have removed system scaling for
the 1934 Subdivision, TRANSFORM automatically provides modified coordinates for that system.

Therefore, viewing modified coordinates for the 1934 Subdivision on the application’s System
Points tab and the exported modified coordinates will both reflect develop coordinates without
scaling.

The next section
Merging Drawings

3.213 Merging Drawings

There are three basic ways to merge drawings in AutoCAD using Transform’s values. The first is by
exporting the transformed coordinates from TRANSFORM for use in AutoCAD; and the other two
methods use the best-fit transformation's parameters.

While each method will produce the same result, you will find that using the parameters method can
be much faster and easier if you wish to preserve the CAD drawing’s line work and identifiers.

For the sake of this demonstration, it is assumed that the solution’s scaling has been restored and
that the Field Survey’s meridian has been rotated.

Therefore TRANSFORM should appear as follows:
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Combining Drawings Using AutoCAD Dialog Boxes

Use this method to combine drawings using AutoCAD’s WBLOCK dialog and INSERT
dialog.

Combining drawings using AutoCAD commands

Use this method to combine drawings by copying a drawing to the windows clipboard and
then pasting it into another drawing using AutoCAD’s command line options to enter the
four transformation parameters.

Combining drawings using coordinate files

Use this method to combine drawings by exporting coordinates from TRANSFORM and
subsequently importing them into your AutoCAD environment.

3.2.13.1 Checking AutoCAD Units

Before merging drawings always check the AutoCAD UNITS settings.

To do this, type "units" in the command line of AutoCAD and press ENTER. This opens the following
dialog:
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rr£| Drawing Units @‘
Length Angle
Type: Type:
[Decimal vl [Suwewr's Units v]
Precision: Precision:
(0.0000 »|  [nodooooE -|
[ Clockwise

Insertion scale
Units to scale inserted content:

Feet -

Sample Output

1.5000.2.0039.0.0000
3.0000<N 45d0°0" E,0.0000

Lighting

Units far specifying the intensity of lighting:

[Generic vl

| 0K || Cancel || Diection.. || Hebp

(Screen shot from AutoCAD 2009)

Select Decimal and a Precision of typically a minimum of 5 decimal places in the Length group,
select Feet in the Insertion Scale group and Surveyor’s Units with a precision of 0.1" in the Angle
group as shown above.

The Feet is the only setting that is absolutely required, the others are optional and help with
verification of the merge afterward.

The next section
Rotating an AutoCAD Drawing

3.2.13.2 Rotating an AutoCAD Drawing

Rotation the AutoCAD drawing

Start by selecting the = None radio button in TRANSFORM's Target Meridian group, if it is not
already.
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Double-click the Rotation box until you see the correct angle format for copying and pasting to
AutoCAD. In this instance that format will be -15d42°02.680430...".

Each time to double-click the Rotation box, TRANSFORM will display one of four different angle
formats. Additionally, TRANSFORM also displays the rotation angle in all possible significant digits to
minimize the affects of round-off.

Right-click the rotation angle and select Copy on the context menu.

Open the Field Survey.dxf drawing in AUTOCAD

Type ROTATE in AUTOCAD's command line and press ENTER on the keyboard

Type ALL in response to Select objects and press ENTER
If you are prompted to Select objects again, press ENTER

Select the node for point #2 in the Field Survey system that forms the base point of rotation, i.e. the
assumed coordinate for this coordinate system sued by TRANSFORM.

Right click in the command line, select Paste to enter the rotation angle copied from TRANSFORM
and then press ENTER

Use AutoCAD’s add-on program to update the drawing’s coordinate file
TIP Always backup your CAD drawing and its associated coordinate files before

performing any operation such as this one just in case AutoCAD’s undo command is
unable to back you out of a mistake.

The next section
Combining Drawings Using AutoCAD Dialogs
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3.2.13.3 Combining Drawings Using AutoCAD Dialog Boxes

This option involves making a copy of one drawing using AutoCAD’'s WBLOCK dialog and then

merging it with a second drawing using AutoCAD’s INSERT dialog.

One of the advantages of merging drawings in this manner is that you do not need to redraw your
line work or identifiers for the inserted drawing, as would be the case when merging drawing using

exported coordinates.

Because TRANSFORM provides full precision numbers and because you can copy each value and
paste it into the AutoCAD dialogs, there is little chance of keyboard errors and round-off errors are

significantly minimized.

Get AutoCAD coefficients from Transform

While on the transformations tab of TRANSFORM, select Merge Drawing Coefs on the Tools menu.

This opens Transform’s MERGE DRAWINGS dialog.

1981 Highway Layout - Merge Drawings Coefficients
Write Block Insert Block
Base point Insertion point
X 377 X 9131.56194294845
Y 4670 Y 9515.45033844005
zZ 0o Z 0

X 1.000049583904710

Y 1.000045583304710

£ 1.000045583904710

Rotation

Angle  +0d00°00.0000000000"

Notice that these values show with all possible significant digits and that the rotation angle has been

converted to a format compatible with AutoCAD.

Create a AutoCAD block for the highway layout drawing

Open the 1981 Highway Layout.dxf drawing in AutoCAD, this is the best-fit system in TRANSFORM.

Type WBLOCK on the command line and press Enter on the keyboard to open AutoCAD’'s WRITE

BLOCK dialog.
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- "
] Write Block [ == |
Source
(7 Block:
() Entire drawing
i@ Ohjects
Base point Ohjects
Pick point Select objects
X: 3727.0000 © Retain
Y- 46700000 (7 Convert to block
71 Delete from drawing
= 104 objects selected
Destination
File name and path:
CAUsers'DennistDesltop'new block dwg - E]
Insert ynits: [Fﬂﬁ v]
| ok || cCanesl || Hep |

(Screen shot from AutoCAD 2009)
Click the radio button for Object in AutoCAD’s WRITE BLOCK dialog.

Switch back to Transform’s MERGE DRAWINGS dialog and copy the subject drawing Base point
coordinates and paste them into the Base Point coordinates of AutoCAD’s WRITE BLOCK dialog as
show above.

Click the Select Objects button in AutoCAD’s WRITE BLOCK dialog.

Enter ALL on the command line to select everything in the drawing’s workspace or use a selection
box to select just the portion of the drawing’s workspace for the highway layout and press the Enter
key twice.

Enter new block in the File Name text box.
Use the Browse button to select the folder for the highway example.
Select Feet for the insert units.
Click the OK button to complete the block definition.
Insert the AutoCAD block in the target system drawing
Open the Field Survey.dxf drawing in AutoCAD, this is the target system in TRANSFORM.

Type INSERT on the command line and press Enter on the keyboard to open AutoCAD’s INSERT
dialog.
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b ] Insert 23
Name:  new block - Browse.. L
Path:
Insertion point Scale Ruotation
Specify Onscreen Specify On-screen Specify Onscreen
A 9131.56154294844 £ DD0D49583504710 Angle: g pODD
T 551545088844004 1.00004958390471 Black Urit
Unit: Feet
Z: 0.0000 1.00004958390471 ®
| Uniform Scale Factor: ~ 1.0000
Explode 0K | | Cancel | | Help

(Screen shot from AutoCAD 2009)

Click the Browse button to find and open the new block drawing created in the last step for the 1981
Highway Layout.

Set the check box for Uniform Scale in the INSERT dialog box

Switch back to Transform’s MERGE DRAWINGS dialog and copy the four Insert Block values and
paste them into AutoCAD’s INSERT dialog as shown above.

Click the INSERT dialog’s OK button to complete the insertion process.

Validating the results

Compare the coordinates of at least two points in AutoCAD with the same coordinates in TRANSFORM
to be sure they are the same.

Alternatively, you can also compare the residuals displayed in TRANSFORM to inverses of those same
points in AutoCAD to insure they are the same.

If the coordinates do not check, use AutoCAD’s Undo feature to reverse the insert
Then repeat the insert process using the opposite sign for the rotation angle.

The next section
Combining Drawings Using AutoCAD Commands

3.2.13.4 Combining Drawings Using AutoCAD Commands

This option involves copying one drawing and pasting it into another drawing by using AutoCAD
command line options to enter the four transformation parameters.

The advantage of merging drawings in this manner is that you do not need to redraw your lines and
identifiers from the first drawing.

The disadvantage of this method is that it involves many more steps that, if not performed correctly,
can result in erroneous coordinates.

While this procedure appears to be somewhat complex at first glance, in practice it is quite straight
forward and can be performed in just a couple of minutes.
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Just follow these steps:

Open the Field Survey.dxf drawing in AutoCAD.

Open the Highway Layout.dxf drawing in AutoCAD.

Zoom out so that all elements of the highway layout drawing are visible

Select all elements of the highway layout drawing to be copied

Right click with the mouse within the drawing and select Copy with base point
Zoom in to a point near the center of the drawing such as point 906

TIP Always select a base point for the copy located near the center of the object to
reduce round off errors at the extremes of the object.

Type NODE in AutoCAD’s command line and press Enter on the keyboard

Select point 906’s node as the base point for the copy

Switch to the Field Survey drawing in AutoCAD

Right click in the drawing and select Paste as block from the context menu
Leaving the paste process incomplete and switch back to TRANSFORM

Click the System Points tab in TRANSFORM

Select Highway Layout in the System dropdown box

Select the Transformed Coordinates radio button

Click point 906’s Easting coordinate, the display switches to enhanced precision.

TIP Whenever you click in one of the cells that define a point’s coordinates,
TRANSFORM switches from read mode to edit mode.

When it does, TRANSFORM replaces the contents of the cell with Transform’s internal
representation, which has additional significant digits to the right of the decimal point.

Right click in the Easting coordinate and select Copy from the context menu

Switch to AutoCAD and Paste the easting coordinate in the command line

Add a comma after the coordinate in the command line

Switch back to Transform’s System Points view and copy 906’s Northing coordinate
Switch back to the Field Survey in AutoCAD

Paste the northing coordinate in the command line following the comma

Press the Enter key on the keyboard to complete the paste process

Select the inserted block so that its grip is shown

Select the grip so that it is highlighted

Press the spacebar twice to rotate the block

Switch back to TRANSFORM and click the Transformations tab
Click in the Rotation angle text box to show all significant digits.

TIP When you click the rotation text box, TRANSFORM adds all possible significant
digits to the seconds so you can minimize round off using the rotation angle

Right click the rotation angle and select Copy on the context menu.
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Switch back to AutoCAD and enter the full-precision rotation angle value in the command line
Check to see if you need to reverse the sign for Cartesian coordinates
Press the Enter key on the keyboard to complete the rotation of the block
Select the inserted block again so that its grip is shown
Select the grip so that it is highlighted
Press the spacebar three times to scale the block
Switch back to TRANSFORM and click in the second (middle) Scaling text box
TIP When you click in the Scaling text box (the box with a value near one),

TRANSFORM converts the text to AutoCAD format by removing the spaces and showing
all possible significant digits.

Right click in the Scaling text box and select Copy on the context menu
Switch back to AutoCAD, right click in the command line, select Paste
Press the Enter key on the keyboard to complete the scaling of the block

Type EXPLODE on the command line and press Enter on the keyboard

Select the block that was inserted and press Enter on the keyboard
Compare the coordinates of at least two points in AutoCAD and TRANSFORM
If the coordinates do not check, use AutoCAD’s Undo to reverse the copy
Repeat the process using the opposite sign for the rotation angle

The next section
Combining Drawings Using Coordinate Files

3.2.13.5 Combining drawings using coordinate files

This option involves exporting the transformed coordinates from TRANSFORM and then importing
them into another CAD drawing.

How you import files into AutoCAD depends on which add-on program you work with inside AutoCAD
such as AutoDesk’s Land Development Desktop or Carlson’s SurvCADD.

The advantage of merging drawings in this manner is that it significantly reduces the likelihood that
the merged coordinates will be incorrect.

The disadvantage of this method is that any line work or identifiers in the original drawing must be
redone a second time to insure the end points of lines terminate on point nodes.

Starting the export process

To export points from TRANSFORM, start by clicking the Export Assistant icon on Transform’s
toolbar or select Export Assistant on the Tools menu.

This will open the EXPORT ASSISTANT show below:
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Export Points % | =]
@3 Export Assistant

Export points from any number of systems

Export options
|Poit  v| [Noth | [East | [Bev  ~| [Descr ~| [inone) |

Filz Name Browse ...

Located In - C:\Users\Dennis*Desltop Browse ...

1581 Highway Layout

| Fnish | | Cancel | [ Hep |

Selecting the order of content

Set the order of content and items that should comprise each line of the ASCII file using the six
dropdown lists.

Most products accept content configured according to the default settings (as shown above).
TRANSFORM will separate the items on each line of the export file with commas.

There is not an option to create an ASCII text file using space delimiters because TRANSFORM allows
spaces in the description text for each point.

When you change the order of content, TRANSFORM remembers your settings so it can restore them
next time you import or export points.

Provide a file name

Enter the name of the file to contain the exported points in the File Name box.

This can be an existing or new file. For this example, use the file name Export Coordinates.txt.

To change the folder where the file will be located, use the Browse button and navigate to the
folder.

TRANSFORM will automatically update the EXPORT ASSISTANT’S Located In text box.

TIP TRANSFORM will always default to the last folder used, so in this instance the path
will be the same as the path used when you imported points earlier.

Select the systems
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Select the 1981 Highway Layout in the Systems dropdown list.

Export Points @
@3 Export Assistant
Export points from amy number of systems
Export options
[Poirrt v] [North v] [East v] [Elev v] [Desc:r v] [Lnone} v]
File Name  Export Coordinates bt
Located In  C:\Users'Dennis*Desktop
Systems options
System | 1381 Highway Layout -
i) Export Oniginal Coords @ Bwport Transformed Coords
[ Modify Labels ] Export full precision values
Filter options
@ Include all points ) Bwclude all points
) Include listed identifiers ) Bxclude listed identifiers
Filter List Select...
) Include listed descriptions ) Bwclude listed descriptions
Filter List Select ...
| Fnish | [ Cancel | | Hep |

Select a coordinate type

As shown above, select the Export Modified Coordinates radio button.
This tells the EXPORT ASSISTANT to export transformed or best-fit coordinate values.

Also make sure the Export full precision values box is checked if you want to minimize the
effects of roundoff.

Modifying the point identifiers

To modify the point identifier of each point being exported from a selected system, supply a modifier
by clicking the Modify Labels button.

Modifying a point identifier does not change it’s identifier in TRANSFORM.
For more on modifiers, see Using Export Assistant

Supply filter criteria

For this example, we will select the Include all radio button.
That tells the EXPORT ASSISTANT to export all of the systems points.

The EXPORT ASSISTANT also provides the means of limiting the points that will be exported by point

range or by description type by providing the appropriate filter criteria in either of the two Filter
Lists.
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The Include all and the Exclude all options apply to both filtering by identifier and filtering by
description.

You can also visually select the point ranges and/or point descriptions to be exported using by
clicking the Select... buttons.

Completing the export process
Once you have defined the export criteria for each system you wish to export, click the Finish
button.

TRANSFORM will then create the file if it does not already exist and populate it with the points that
meet your export criteria.

How the ASCII text file is used

Using a third-party software package from within AutoCAD, import the coordinates from the ASCII
text file you just created.

Once you have the points imported, compare at least two of the imported coordinates in AutoCAD
with Transform’s coordinates as explained in the next section.

Validating the exported information

Switch back to TRANSFORM and click the System Points tab along the left edge of the application
window.

Using the Coordinate System dropdown list, select the Highway Layout system.

Then click the Transformed Coordinates radio button. TRANSFORM will now look like similar to

this:
{3 Highway Layout Exsmple - PrimaCode Transform == =
File Edit View Tools Help
— - L " - -
Y £ L3 % Y%
= [ Labed o Haathing Eastrg Elevaticn [ Descrigion
E ':"1%"1’“” Hystan | %o 9699,15737 771255015 0,00000 END
E Sghuway Layou ki [ 957548555 7807 2BE15 0.00000 BND
T Systemis Tarpet | 9531 09334 56T 0,00000 BND
E  Fekd Suvey I B840 23134 000000 BHD
504 5406 20253 B533E1634 0,00000 BND
3 2 05 397584605 3005 15343 0,00000 BND
] o we 9922 21273 065 56734 0,00000 END
E o L 10073.48002 9427 91539 0.00000 BND
= & Translomed Coodnates e 10153 33468 3431 56063 0.00000 BND
& R 10145.33154 3542 B776S 0,00000 BND
— Hot Trarsfcamed a0 10068.40602 9538 2I705 0,00000 BND
User Trrefpemation an 9995, 17667 10040 57345 0,00000 BND
z Baat Al Traralomation | sz 5476 58580 9438 a2 0.00000 BND
Bracele Tepoatomatin ] s 584639503 1282 34352 000000 BND
514 5§778.25436 10240 41478 0.00000 END
rrep——| premre 1 [ s 973001297 10338 65535 0.00000 BND
= 4 (113 9777 09638 10376 88573 0,00000 BND
Debete System
FRename Sysbem [Eit. Pomnt |
Dmbmum“ [Felabel Ports
Showing Points : 17 of 50 System Units: Feet

TRANSFORM now displays the transformed coordinates for this system in the grid on the right side of
the application window as shown above.

Verify that at least two of the imported coordinates in AutoCAD are the same as shown in
TRANSFORM.
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If they are not, then repeat the process being careful to follow each step as outlined here.

You can also check the contents of the ASCII text file to see if they check with what is show in

TRANSFORM.

o

B00, 9B45.4672511286,
801, 9880,.39227526181,
802, 9B881.62063286556,
B02, 9971.063262597851,
804, 9972,3207733097,
805, 9988.04311194598,
806, 9512.14735554611,
807, 10013.289390793,
808, 10001.3763004248
809, 9334.41418227833
810, 9990.47401417363
811, 9989.94807649688
812, 9960.95444685079
813, 9958.98693519872
B14, 9957.21527765737
815, 9901.24230793658
816, 9643,93832903318
817, 9778.29994167626
818, 9696.13800046838
819, 9692.69858213705
820, 9089,97108153586
821, 9086.53166330454
822, 8991.79925923493
823, 9195.55192628685
824, B8BV6,52523458208
825, BOZ23. 3259412788,
826, 9050.11765154517,
827, 9103.75260364366,
B28, 9B44.14292796674,
829, 9795.41167530076,
L]

900, 9090.40852242482
901, 8950.00317322454
902, 8957.65034078217
903, 9084.9459444823,
904, 9049,329619697441,
905, 9707.80926244643,
906, 9672.26439408045,
907, 9915.9259217714,
908, 9993, 84441298288,
909, 10019.0938126846,
910, 9941.1652461736,
911, 10006.3363382506,
912, 9929,36376492909,
913, 9928.53179228869,

mj Export Cocrdinates.txt - Netepad
File Edit Format View Help

10404, 62506322591,
10301.1760554077,
10297, 5376217089,
10032. 6046936512,

10028, 8809841243,
9982. 31092791353,
9821. 64558079326,

9787.78136245633,
9611.48465111041,
9656. 554011114446,
9528. 27614341226,
09525.61498796833,
9423.49390895753,
9418, 27142541925,
0413.62765767453,
9266. 91449482373,
9365. 07929167633,
9124, 6866504615,
9078. 76423426169,
9076. 84185514736,
8739. 96199665676,
8738.03961754242,
8685. 09124728564,
8320. 54782739566,
8051. 05010150864,

7905, 64824400442,
7845. 55443623636,
7782.06231860534,
10408, 5477495516,
10552, 8912361104,
7879, 5901404758,
8018.18382975136,
8024, 64377284468,

8740, 87670110912,
8812. 5564189932,
9049, 80663080183,
09121.47761915309,

9429, 38008110246,
9411. 25951755871,
0519.79329932058,

9537.91737323838,
10040, 3648490109,
10018, 5265629371,
10313. 3751188549,

Y

= [=][=]

0, 42+02. 36 -
0, 43+11.54
0, 43+15. 38
0, 45+94.99

0, 45+98. 82
0, 46+48.07
0, RP

0, 48+45.49
0, 50+22.18
0, RP
51+06.16
51+08. 87
52+15.13
52+20.71
52+25. 68
53+82.70
RP

55+74.55
56+68. 67
56+72.61
63+63. 06
63+67.00
B64+75.52
RP
72+11. 57

72+84.09

, r4+80.56

, f9+63.67

, 41+98.22

=]
COQOOQQ- DO0QOoO0

m

=]
OO0 0=

40+45. 88
0, BND
0, BND
0, BND
0, BND
0, BND
0, BND
0, END
0, BND
0, BND
0, BND
0, BND
0, BND
0, BND
0, BND

TIP When exporting points from TRANSFORM, the number of significant digits contained
in the export file will be equal to what is show in the view’s grid.

To change the number of significant digits in either, click Options on the Tools menu
and select the Precision tab.

See also
Export Assistant
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The next section
Adding & Revising Points

3.2.14 Adding & Revising Points

TRANSFORM provides two different methods of adding new points or editing existing points in a
system.

You can either import additional points or modified points using the IMPORT ASSISTANT or enter
and edit one point at a time in the System Points view.

Note Both methods allow you to edit old points or define new points using the original
or transformed coordinates.

Because you can edit points or define new points using transformed coordinates, it is now
possible to add information to a transformed drawing and then bring the new points from
that drawing into a previously defined system in TRANSFORM.

Using the Import Assistant

The IMPORT ASSISTANT allows you to add new points or revise previously defined points using a
complete ASCII text file dump.

When TRANSFORM encounters a coordinate point in the ASCII text file that is identical to that already
defined in TRANSFORM, it will be ignored.

Only new coordinate point information is imported to TRANSFORM.

Therefore, you will never need to edit an ASCII text file to eliminate all but the new or changed
points.

You just create a new ASCII text file containing every point in the system from your data collector of
AutoCAD drawing and import it into TRANSFORM.

The Import Assistant checks for changes to existing points and prompts to ignore or overwrite each
modified point.

Using the System Points editor

If you only have one or two points to add or edit, it is often easier and faster to make the changes
manually.

To do so, switch to the System Points view, select the system that contains the point to be added

or edited, select original or modified coordinates, and then select the part of the point’s definition that
you want to edit.
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5] Mighway Layout Example - PrimaCode Transform [ ][ =
File Edit Wiew Tools Help
= - | y . -
HEHD OS89 % YE O
— | Label Herthing Easting Elevation Diescriphion B
J ] Coceimia’ St - 7 | R : 5065 BB 157 : 0.00000 BND 1
3 | Fekd Suver = I T 8268 fuadi | 854023474 | £.00000 |BHD
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If you want to add a new point, simply right click in the grid, and select New Point on the context
menu or select the New Point button.

This operation places the insertion point in the last line of the grid.

Once in the last line, you simply type in the new definition. Remember, regardless of the number of
significant digits TRANSFORM displays, you can enter as many significant digits as you choose.

TRANSFORM will maintain those additional significant digits internally.

TIP All edit and delete operations in Transform’s System Points view can be undone
and redone using the edit menu or the context menu.

This is true for points as well as systems.

The next section
Saving Your Work

3.2.15 Saving Your Work

TRANSFORM allows you to preserve all of your input and settings associated with any number of
systems and transformations as a single project file.

Reasons to save

It is important to save project for two reasons; the first is that it creates an electronic record of the
current state of each defined system.

Second, it allows you to revisit and revise what you have previously done.
Revisiting projects
Being able to revisit a project to make changes and additions is extremely important.

One such instance is when the field crew is sent out to recon for additional monuments based upon a
preliminary best-fit transformation.
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If new points are found, you will not need to re-run the transformation or re-enter anything, just add
the new points to the appropriate system, pair and link the point, then analyze the results.

Save a project

To save your work as a project, simply click the Save button on the toolbar or click Save on the
File menu.

This opens a standard SAVE PROJECT dialog box for saving files.

e

@ Save Az

Savein: [l Desktop @ Ir ¥ E‘
= =L
e Dennis
e B

” System Folder

Libraries

System Folder
Recent Flaces e

4 | Computer ) Metwork
! =g Systern Folder e" Systern Folder

Desktop
- Projectl.tfm
n
= i Iﬁ.?ﬂﬂt] Transform Project
i & File folder 1.4 KB .
Ji =g o
Libraries Project2.tfm
Transform Project
i . :
Ay l_ 411 KB
Computer
=
“w
Metwork
File name: Project1.tfm -
Save as type: Transfom files {* Hm) '] [ Cancel ]
Project Mame: Project 1
Project Mumber:

Use the Save in dropdown list to select the folder where the project will be saved.
Next, provide a name for the project in the File Name text box.
You do not need to add the file extension; TRANSFORM will do that for you.

Optionally, you can also supply a project name and project number, which information can appear on
printed reports.

For more information, see user Options, Projects.
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Options e |[=]
| Application | Comections | Fiters | Precisions | Projects | Transformations I Units |
Project Information
User Name  Dennis C. Drumm
Company Name  PrimaCode Technologies
Project Name  Project1
Project Mumber
Date Last Changed  Wednesday, July 07, 2010
Time Last Changed  10:21:10 AM
Show this information on printed reports
oK | | Cancel

Finally, click the Save button to complete the process.

The next section
Printing Reports

3.2.16 Printing Reports

To print a report for one of Transform’s view, simply click the Print Report toolbar button or click
Print Report on the File menu.

TRANSFORM uses the current configuration of the view being printed to format the report.

Therefore, you can determine how many decimal places to print, which columns, the sort order of
columns, the units of measure, etc. by configuring the view to be printed.

You can also see what the report will look like by selecting Print Preview on the File menu as
shown below.
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TRANSFORM also provides a means for you to include the user preparing the report and the
company, project name, project number, date and time by setting options on the Projects tab of

user Options.
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4

Options e |[=]
| Application | Comections | Fiters | Precisions | Projects | Transformations I Units |
Project Information
User Name  Dennis C. Drumm
Company Name  PrimaCode Technologies
Project Name  Project1
Project Mumber
Date Last Changed  Wednesday, July 07, 2010
Time Last Changed  10:21:10 AM
Show this information on printed reports
oK | | Cancel

Import Assistant

The IMPORT ASSISTANT provides a means of populating Transform’s coordinate systems via one or
more comma delimited ASCII text files.

Typically, you will create the source files to be imported using a data collector, COGO program or
CAD software.

The IMPORT ASSISTANT allows you to create new coordinate systems and then populate them using
either a single ASCII text file or multiple ASCII text files, all from a single import session.

The IMPORT ASSISTANT also provide a handy means of modifying the coordinates and descriptions
of previously imported points, simply by re-importing points into that same system using modified
information.

When the IMPORT ASSISTANT finds a point with the same identifier, but having a different definition,
it will prompt you to either skip that point or overwrite it.

The Assistant will also provide you with an option to skip all points with a duplicate identifier or to
overwrite all points with a duplicate point identifier.

In the event that a point in the ASCII text file has the same identifier and the same definition as the
one contained in TRANSFORM, the IMPORT ASSISTANT will silently skip over that point.

By handling duplicate points in this manner, you will not need to create special ASCII text files for
only those points that were not handled since the date of the last import, such as when new points
need to be added to a system or when the definition of points must be revised.

Key Features

Following are a few of the key features of the IMPORT ASSISTANT:
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e Import multiple ASCII text files from a single import session.

e Create new coordinate systems from within the IMPORT ASSISTANT.

e Populate any number of coordinate systems from a single import session.

e Import only those points from the source file that have certain identifiers.

e Import only those points from the source file that have certain descriptions.

e Add new points and update old points using the IMPORT ASSISTANT.

e Import from source files with any arrangement of data fields per line.

e IMPORT ASSISTANT will automatically detect and provide TRANSFORM with some filters.
e Extensive error checking is provided to alert the user of potential problems.

e Three types of on-line help provided, pop-up tooltips, context help and on-line help.

This section covers
About Import Files

Using Import Assistant

Validating Import

See Also
Export Assistant

41 Aboutimport Files

Source Data
Since TRANSFORM allows point descriptions that contain spaces e.g. "iron pipe"”, the fields for each
line of the source file must be comma-delimited, the fields cannot be space-delimited.

Furthermore, since each of TRANSFORM's point records is associated with a specific coordinate
system, a Best-Fit System can contain a pont #450 and the Target System can contain a point
#450.

Note While TRANSFORM is an ideal tool for analyzing the differences between two
different surveys, differences that may be indicative of errors, it is not a blunder
detection tool for analyzing input errors when mathematizing a prior survey.

Therefore, it is up to you to make sure the coordinates you import accurately reflect the
mathematics of any given survey.

If you supply TRANSFORM with coordinates that are in error, the results will be also be in
error regardless of how good the transformation appears to be.

The next section
Creating Import Data

4.2 Creating Import Data

The first step in performing a best-fit transformation is to convert a prior survey's courses and
distances into a coordinate system.

Arguably, this is the most important aspect of performing any transformation, since an erroneous
coordinate system will surly result in a flawed transformation.
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Generally, you will define a coordinate system in one of two ways.

Either you will generate the coordinates based upon a recent field survey or you will generate
coordinates based upon the measurements used to describe some prior survey.

In the first instance, the data collector used to record the field measurements will generally generate
the coordinates for the system.

In the latter case, the coordinates for the system are generated by converting some prior survey
map into a CAD drawing that has coordinate point attributes that can be exported to an ASCII text
file.

Take great care when converting the measurements of a prior survey to coordinates.

As is the case with fieldwork, always introduce some degree of redundancy into your work to help
detect and prevent errors.

It is imperative that you discover and correct any scrivener’s errors occurring in the prior survey as
well as any translation errors you may introduce while converting the measurements to coordinates.

Once you have a prior survey reproduced as an AutoCAD drawing, you can use an add-on program,
such as AutoDesk’s Land Development Desktop or Carlson Software’s SurvCADD to export the
coordinates to an ASCII text file.

Most data collectors also provide a means of exporting to an ASCII text file.

The next section

Using Import Assistant

© 2012 PrimaCode Technologies



Import Assistant 143

4.3 Using Import Assistant

To start TRANSFORM's IMPORT ASSISTANT, either click the Import Assistant toolbar button or
click Import Assistant on the Tools menu.

TRANSFORM open the following dialog:

Import Points 7| £
@3 Import Assistant

Impaorts points into @ new or existing system

Import options

|P|:|ir|t "| |North v| |East v| |Elev "| |Desc:r v| |[n|:|ne} v|

File Mame Browse ...

Located In - C:\Users‘DennistDesktop

| Fnish | | Cancel | [ Hep |

The IMPORT ASSISTANT has three primary sections enclosed by group boxes.

The first group box is the Import options, the second is the Systems options, and the third is the
Filter options.

The first group box allows you to specify the source file and the types of fields contained in each line
of the source file.

The second group box proves a means of selecting or defining which of TRANSFORM'’s systems will
be populated by the source file.

The third group box contains options that allow you to limit which points contained in the source file
will be used to populate each system.

Order and type of content

The six-dropdown boxes along the top of the IMPORT ASSISTANT specify the order and types of
content contained in each line of the source file.

Each point must have, at a minimum, a point identifier, a northing and an easting.

The content in each line of the ASCII text file must be comma delineated.
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TRANSFORM makes a record of your preferences and restores them each time the IMPORT
ASSISTANT or EXPORT ASSISTANT is started.

Source file name

The File Name box is where you enter the name of the ASCII text file that contains the coordinate
points to be imported.

TRANSFORM will look for this file in the folder designated in the Located In text box.

To change the destination file, click the Browse button and select the file containing the coordinates
you wish to import.

Open ASCH Text File 2
@-u-v| J # Transformation Samples » Highway Example - | +5 | | Search Highway Example o I
Organize - New folder 5+ [l i@]

- .
¢ Favorites Documents library _
] Arrange by:  Folder =
B Desktop Highway Exarmple

D nloads 1981 H o]
& Uow a8 IghWE}f a}routC ords.bed
=| Recent Places Field Survey & Highway Layout Coords.bd
= LTV EY g y Lay

— e . | Field Survey Coords.bd
Al Libraries

3 Documents
J’ Music

= Pictures

B2 Videos

m

"M Computer
& Local Disk (C)
= Local Archives (F)
== Removable Disk (J:)

f data.massgis.state.ma.us -

File name: - |ASC]]Te:¢ﬁIe5 (*.asc, ".auf, *.cs v|

Open - Cancel
|

When you click the Open button, you are returned to the IMPORT ASSISTANT and the File Name
and Located In boxes are updated.

Once the source file has been selected and has been validated against the designated import fields,
the IMPORT ASSISTANT enables the Systems options group box as below:
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Import Points S
Import Assistant
Imports points into @ new or exdsting system
Import options
|F‘|:uir|1 v| |Nu:urth v| |East "| |Elev "| |Desc:r "| |[nu:une} "|
File Name 1381 Highway Layout Coords bd Erowse .
Located In  C:\Users\PublicDocuments* Transformation Samples'Highway Bxample
Systems options
S{.rstem Field SUD.I'E'.’}’ - Mew
@ Import Criginal Coords Import Transformed Coonds
Filter opticins
@ Include all points Exclude all poirts
Include listed identifiers Exclude listed identifiers
Fitter List Select...
Include listed descriptions Exclude listed descriptions
Fitter List Select..
| Fnish | | Cancel | | Hep |
Located in

TRANSFORM updates the contents of this box whenever you choose a new file to import.

TRANSFORM keeps a record of the most recently used path for all Open, Save, Import and Export
operations and restores that path at the beginning of any of those four operations.

TIP When the path is too large to fit in the text box, the complete path can be viewed
by momentarily holding the mouse over the path box. When you do this, the IMPORT
ASSISTANT displays the full path in a pop-up box.

Using Coordinate systems

The Systems dropdown box is used to define a new system or choose an existing system to contain
the points you wish to import.

To define a new system representing the coordinates for a single survey, click the New button or
simply replace the text in the system dropdown box with the name of a new system.

When the new button is clicked, any filter criteria that had been defined for the prior system is saved
and the Systems dropdown box text is cleared to allow the input of a new system name.
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'Impcrt Points 7=
@3 Import Assistant

Imparts points into a new or existing system

Import options

[Point | [Notth

v| |East V| |E|ev v| |[none} V|

Browse ..

Located In  C:\UsershPublic®Documents Transformation Samples’Highway Eample

v| |Descr

File Mame 1981 Highway Layout Coords b

Systems options
System 19871 Highway Layout - Mew
@ Import Original Coords Import Transformed Coords
Filter optioins
Include all points @ BExclude all points
Include listed identifiers Bxclude listed identifiers
Fitter List Select...
Inchude listed descriptions Exclude listed descriptions
Fitter List Select...

| Fnish | | Cancsl || Hep |

By default, every new project contains the Field Survey system. This is a special protected system
that cannot be scaled, transformed or deleted.

This is by design to protect your fieldwork.

You should always use the Field Survey system for your fieldwork, even if your primary goal is only
to rotate the field survey’s meridian to that of the prior survey’s.

As will be seen in the Merging Drawings section, the Field Survey’s meridian can be easily rotated to
match some other system’s meridian via a user transformation.

Coordinate types

TRANSFORM provides two radio buttons that allow you to Import Original Coordinates or Import
Modified Coordinates corresponding to un-transformed or transformed systems respectively.

For systems that have not been transformed (by user or by best-fit), the option to Import Modified
Coordinates will be disabled.

Note TRANSFORM treats original coordinates as immutable. When TRANSFORM displays
or produces modified coordinate values for a system, it is simply applying the system’s
four transformation parameters to the original coordinates.

By handling the original coordinates in this manner, any possibility of coordinate drift due
to internal round off errors and iterative solutions is eliminated.

Filter Options

There are six different filter options provided that allow you the means of designating which points in
the currently selected source file will be imported.
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The first two options, Include all points and Exclude all points do exactly what their titles imply.

Therefore, you would not want to use either of these two options if the source file contained
coordinate points for more than one coordinate system.

The other four options allow you to designate which points contained in the source file will be
imported into any given system using either point identifier filters or description identifier filters.

Using identifier filters

You can determine which points contained in the source file will be imported into a given system by
first Include listed identifiers or Exclude listed identifiers and then providing a Filter List of
point identifiers or point identifier ranges.

You can then supply a single point identifier or a list of point identifiers and point identifier ranges,
each separated by commas, for example: 800, 802, 806-809, 816-820 etc.

By clicking the Select button, you can also visually select which point identifiers in the source file
should be imported. The dialog looks like this:

-

o2 Contents of: 1981 Highway Layout Coords' file T 2
Paint = Marthing Easting Elewvation Description -
800 5000.00000 5000.00000 0.00000 42402 36
am 5034.92329 4896.55612 0.00000 43+11.54
a0z 5036.15159 4892.91787 0.00000 43+15.38
803 5125.58015 4627.93808 0.00000 45+94.99
804 5126.84723 462427455 0.00000 45498 82 E
805 5142 BEB79 4577.70680 0.00000 46+48.07
806 4666 69663 4417.04942 0.00000 RP
807 5167.81382 4383.18688 0.00000 48+4549
ane 515590132 4206.89891 0.00000 50+22.18
a9 4488 57227 4251.96604 0.00000 RP
810 514493957 4123.65453 0.00000 51+06.16
a1 5144 47366 4121.03351 0.00000 51+08.87
812 5115.48147 4018.91743 0.00000 52+15.13
813 5113.51406 4013.69527 0.00000 52+20.71
814 5111.74249 4009.05173 0.00000 52+25.68
815 5055.77229 3862.34584 0.00000 53+82.70
E 816 | 4798.48107 3960.50577 0.00000 RP
817 45932 83602 372012508 0.00000 5B+74.55
818 4850 67815 367420451 0.00000 bE+68.67
813 4847 23851 367228263 0.00000 BE+T2.61
820 4244 54123 333541947 0.00000 63+63.06
821 4241.10204 333345719 0.00000 63+67.00 -
oK | | Cancel

To select one or more single points, hold the control key down while clicking each point with the left
mouse button.

To select a single range of points, click the starting point of the range with the left mouse button and
drag the mouse to the end of the range while holding down the left mouse button.

To select multiple point ranges, hold the control key down while selecting each range as described
above.

When you click the OK button, you are returned to the IMPORT ASSISTANT and your selections are
entered into the Filter List box as shown below.
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The IMPORT ASSISTANT also automatically selects the radio button to Include listed identifiers by

default as shown below.

P

Import Points

2 =]

@3 Import Assistant

Imparts points into & new or existing system

Import options

[Pnint v] [Nnrth v] [East v] [Elev vl [Descr v] [{none}

7

Located In  C:hUsersPublichDocuments' Transformation Samples'\Highway BExample

Systems options

File Name 1981 Highway Layout Coords bt

System  Field Survey -

@ Import Original Coords ) Import Transformed Coords
Fitter opticins
) Include all points (1 Exclude all points
@ Include listed identifiers (1 Exclude listed idertifiers
=TT N2 00, 802, B06-809, 816-820 Select...
) Include listed descriptions 71 Bwclude listed descriptions
Fitter List Select. .
| Fnish | [ Cancel | [ Hep |

If you had selected a list of point identifiers or identifier ranges that define an exclusion list, then you
would simply select the other radio button option, Exclude listed identifiers.

Select a new source file

Without leaving the IMPORT ASSISTANT you can select yet another source file containing points to be

imported by clicking the Browse button next to the File Name box.

When you do, the IMPORT ASSISTANT presents you with the following dialog which provides three

options:

o

Switching Files

Before opening a new Ascii text file, do you want to
! % import your selections from the 1981 Highway Layout Coords file?

X

Vs || Ne || Cancel

1. Click the Yes button to import your previous selections and select a new source

file.
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2.Click the No button to discard your previous selections and select a new source

file.

3. Click the Cancel button to return to the Import Assistant without changing the

source file.

If you select either the Yes or No buttons, the IMPORT ASSISTANT will present you with the Open

ASCII Text File dialog as shown below:

.

Open ASCH Text File

[==]

I\JI\J' | W ¢ Transformation Samples » Highway Example v|$¢|

SE

Organize « Mew folder B

© Favorites Documents library
B Desktop Highway Example

D lzad
L§ ownieads 1981 Highway Layout Coords.bt
=i R t Pl
LEssline= | Field Survey & Highway Layout Cocrds b

. . . __|Field Survey Coords.bt
#l Libraries

3 Documents
,J'. Music
=/ Pictures

B videos

m

18 Computer
&, Local Disk (C:)
= Local Archives (F:)
e Pemovable Disk (1)

f data.rnassgis.state.ma.us -

Arrange by:

Folder *

File name: Field Survey Coords.td - [ASC]I Text files (*.asc, *.auf, *.cs v]

o I |

Cancel

)

Using this dialog you can select a new source file containing points to imported.

When the Open button is clicked, you are returned to the IMPORT ASSISTANT and your selection is

updated in the File Name box as shown below:
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(import Points
@3 Import Assistant

Impaorts points into 8 new or existing system

Import options

[Poird v] [North v] [East v] [Elev v] [Desc:r v] [[nu:nne} v]

N Ml Field Survey Coords b Browse ...

Located In  C:M\UsershPublichDocumentsh\Transformation SamplesHighway Example

Systems options

System  Field Survey -

@ Import Original Coords ) Import Transformed Coords
Fitter optioins
7 Include all points @ Ewclude all poirts
7 Include listed identifiers ) Bxclude listed idertifiers
Fitter List Select...
71 Include listed descriptions () Exclude listed descriptions
Filter List Select ...
| Fnish | | Cancel | | Hep |

Using description filters

You can also determine which points contained in the source file will be imported into any given
system by application of description filters.

Using description filters, you can import all the points matching a description filter criteria or none of
the points matching a description filer criteria.

You determine which option by selecting either the Include listed descriptions or Exclude listed
descriptions radio button.

After making your selection, you will then be required to supply the filter criteria in the Filter List
text box.

The description filter criteria is comprised of a list of description arguments separated by commas,
each of which can be preceded or followed by either of two wild-cards characters.

The % wild-card character means “any single character” and can appear any number of times at
either the beginning or end of a description argument.

The * wild-card character means “"any combination of characters” and can appear only once at either
the beginning or the end of a description argument.
Examples IRON*, *IRON, *IRON*, %IRON, %%%IRON, %IRION*, %IRION%%, etc.

By clicking the Select button in the Filter options group box, you can also visually select which
points contained in the ASCII text file should be imported as shown below.
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-

o5 Contents of: 'Field Survey Coords' file |T||?|
Paint Northing Easting Elevation Description f—‘-| it
100 9777118 10376.85876 0.00000 END
103 977824240 10240 34887 0.00000 BEND
106 10068.43482 9539.21154 0.00000 END
107 10073 48820 9427 82882 0.00000 END
116 997578211 3006.30402 000000  BND |
n7 9922.19089 9065.68157 0.00000 END 3
119 9459 82482 8540 29474 0.00000 END
120 9406.26293 8599 66256 0.00000 END
121 5234 77360 8114 27854 0.00000 END
124 9531.07619 7816.22099 0.00000 END
183 9698.17630 771243309 0.00000 END B
125 9525 48122 7807 76094 0.00000 END BRKM
102 984628507 10282.17049 0.00000 END Leaning
109 10108 60583 5351.29693 0.00000 CL
202 5871.69574 7579.35307 0.00000 CL LANE
203 9795.23813 760368562 0.00000 CL LANE
175 5394 58504 7945 35615 0.00000 CL OLD RD APPR
176 942719757 7947.18392 0.00000 CL OLD RD APPR
206 5516.04526 777366135 0.00000 CLPT
170 9276.65292 8143.03302 0.00000 CL SIGHT 4FT
177 9763.52536 7616.60452 0.00000 CL SIGHT 4FT
171 5287 74818 8075 46090 0.00000 CLTWwAY =

oK | | Ccancel

When using this method of selecting descriptions, be sure to select at least one description for every
point you want import.

It does not matter if you select more than one of the same description.

When you click the OK button, you are returned to the IMPORT ASSISTANT and your selections are
compressed to include only one of each description.

In addition, your selections are reduced by adding wild-card characters where appropriate as shown
below.
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Systems options
System  Field Survey

@ Import Original Coords
Fitter optioins

) Include all points

) Include listed identifiers

Filter List

@ Include listed descriptions

Import Points @
@; Import Assistant
Imparts points into @ new or existing system
Import options
anint v] [Norﬂ'u '] lEast v] [Elev vl [Desc:r v] l{none} v]
File Mame Field Survey Coords bd Browse ...

Located In  C:\Users'Public’Documents\Transformation SamplesHighway Example

v

) Import Transformed Coords

71 Exclude all points

71 Exclude listed idertifiers

1 Exclude listed descriptions

Fitter List |[IE

| Finish | [ Cancel | | Hep |

The next section
Validating Import

4.4 Validating Import

Once you have imported coordinates into TRANSFORM, there are a couple of ways to validate those

coordinates.

Coordinate Comparison

This coordinate comparison method involves comparing the coordinates displayed on the System
Points tab of TRANSFORM with the contents of the source file that was imported or with the
coordinates of points in the drawing used to generate the source file.
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@ !-hgha-:-,' Layout Exarmple - PrimaCode Transform = || & || 82
File Edit View Teols Help
— . . Aa | W :
Oy £ L3S PE O
¥ Coordnate System J Nerthing [ Easting [ Elevation Descripion | =
== - [l 1 3801 23050 1023618110 £.00000 SPUE
E Sy, b 10000 00000 10000, 00000 £,00000 SPIKE
T Sysiem's Tarpet | 3 0122 s | 9890 234X | 000000 | SFRE
2 fone) | 8 9380.13770 | 031 96391 . 0.00000 | SPIRE
1 s 341542548 [ B582N3NT | 0.00000 | SPRE
3 7 9290 78502 B245 30964 0.00000 K
¥ e 8 9348 8796 7897 06406 0.00000 £k &
E 9 Ocigined Conecnion | @ 9710.34634 | 7626 19355 | 0.00000 | SPaE
i | w0 EEEERIE"] [ 10376 #5876 . 0.00000 |BND
s M 3820.80012 10316 80213 0.00000 REBAR
o % Net Traralcanad 102 3845 28907 28217048 000000 BND Learirg
User Terufpemation 0 9778 24240 W40 1EET £.00000 BND
Boat-FY Tranafcamation | e Wi42.11222 [ 960825132 . 000000 |REBAR
o-scale Transfomation [ s 10748 FaE5 | 8542 91611 | 000000 | REBAR
106 10068 43452 353321154 0.00000 BND
NowSyaem | | premre ] 107 10073 48520 9477 BE8EE 0.00000 BND
 — 109 10108 60288 [ 9351 20623 _ 0.00000 [e
| DeesPoms | [| 1 1008924319 _ 91507023 | £.00000 e
[ Edurom W 10136 06365 [ 910831623 | 0.00000 | REBSR
4 - 116 397578211 006 30402 0.00000 BND
Dupbcate Syem | [ elhe Ports 7 9322 19089 9065 68157 000000 BND
m | 8450 E3440 [ B540. 2474 . 0.00000 |BND
2 | 8206 2854 | 8583 55158 . B.00000 E
I & | 9234 77360 [ 811427554 | 0.00000 E
122 3360 45565 THB5 B30 0.00000 RERAR =
Showing Points : 45 of 45 System Units: Feet

When using this method, it is important to make sure you have chosen the coordinate type that
matches the source file.

Therefore, if the source file contained original or unmodified coordinates , then you should select the
Original Coordinates radio button as shown above.

Bearing and Distance Comparison
This method involves using TRANSFORM’s INVERSE utility.

Using this utility, you can compare the bearing and distance between imported points against the
drawing that you used to generate the source file.

Inverze Points =
First Point’s System Second Poirt's System
1381 Highway Layout »|  [1981 Highway Layout -
@ Original Coords @ Original Coords
First Paint Bearing Distance Second Paoint
300 N 717 20F 42.00" W 113.020° 802

You must first start by selecting the name of the system that represents the CAD drawing for both
the First Point’s System and the Second Point’s System.

Next, you need to select the coordinate type that matches the coordinates contained in the CAD
drawing.

For instance, if the CAD drawing displays points with original or unmodified coordinates, then select
Original Coordinates in the INVERSE utility.

If the CAD drawing has been transformed to match a system in TRANSFORM, then you would select
the Modified Coordinates option for both the first and second point.
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5

Export Assistant

In

The EXPORT ASSISTANT is used to create comma-delimited ASCII text files used to transfer
coordinates points from TRANSFORM to other software applications, such as data collectors, COGO
software and CAD software.

The EXPORT ASSISTANT can populate the destination file with any combination of coordinate points
from any combination of TRANSFORM's coordinate systems.

The EXPORT ASSISTANT is capable of creating files that contain all or some portion of a system’s
coordinate points, that contain points from more than one of TRANSFORM'’s coordinate system and
the coordinate values can be a mix of original and modified coordinate values.

The EXPORT ASSISTANT can also append data to the end of an existing ASCII text file, to help
facilitate the creation of a single export file.

The EXPORT ASSISTANT allows you to choose which points to export from a given system by
applying identifier and description filters to each system

The EXPORT ASSISTANT allows you to control how many decimal places coordinates in the file will
have by setting or clearing the Export full precision values check box.

When this option is checked (the default setting), the EXPORT ASSISTANT will export full precision
values. This is the best option when coordinates are to be used to merge drawings, since it minimizes
round-off errors.

However, when this setting is cleared, the exported coordinates will have the number of decimal
places set on the Precisions tab of the Options dialog.

this section
Using Export Assistant

This section explains how to create an ASCII text file using TRANSFORM.
How Export Files Are Used

This section explains concepts associated with using ASCII text files by other products.

See Also

Import Assistant | Precisions Tab
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5.1 Using Export Assistant

To start TRANSFORM’'s EXPORT ASSISTANT, either click the Export Assistant toolbar button or click
Export Assistant on the Tools menu.

TRANSFORM displays the following dialog:

Export Points

@] Export Assistant

Export points from ary number of systems

7 [=

Export options
|F‘Dir|t v| |N|:|rth v| |East V| |Elev v| |Desc:r v| |[n|:|ne}l V|

File Mame Browse ..

Located In C:\ ... \Documents\Transformation Samples*Highway Eample Browse ...

(1=}
[==1

1 Highway Layout

| Fnish | [ Cancel | | Hep |

The EXPORT ASSISTANT has three primary sections enclosed by group boxes, the Export options,
the Systems options, and the Filter options.

The Export options group allows you to define a destination file, its location and the type of fields
each line of that file will contain.

The Systems options group allows you to select which coordinate systems will be exported,
whether or not to export original or modified coordinates, whether or not to modify the point
identifiers, and how many decimal places each coordinate should have.

NOTE The coordinate precision or number of decimal places is either going to be the
same as defined by the Tools -> Options -> Precisions dialog or full precision if the
Export full precision values checkbox is checked.

The Filter options group box is used to control/limit which points in each of TRANSFORM's systems
will be exported to the destination file.

Order and type of content

The six-dropdown boxes along the top of the EXPORT ASSISTANT specify the order and types of
content contained on each line of the ASCII text file.
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Each point must have, as a minimum, a point identifier, a northing and an easting.
Each line in the ASCII text file must be comma delimited.

TRANSFORM makes a record of your preferences and restores them each time the IMPORT
ASSISTANT or EXPORT ASSISTANT are started.
Destination file name

The File Name box is where you provide the name of the ASCII text file that will contain the
exported data. This can be either a new or an existing file.

To select an existing file, click the Browse button opposite the File Name box, select the file and
click the Open button.

For existing files, the EXPORT ASSISTANT will prompt you to either append the new information to
the end of the existing file or overwrite the file replacing its contents with the new information.

Once a valid destination file is provided, the EXPORT ASSISTANT enables the Systems options
group box as shown below.

Export Points @
@ Export Assistant
Export points fram any number of systems
Export options
[Poin’f v] [North v] [East v] [Elev v] [Desc:r v] [{none} v]
EN Y Pl Exort Coordinates b Browse ...
Located In  C:hUsers'DennishDeshtop
Systems options

System | 1981 Highway Layout

)

) Export Oniginal Coords

@ Export Transformed Coonds

[ Madify Labels ] Export full precision values
Filter options
7 Include all points @ Bwclude all points
7 Include listed identfiers ) Bwclude listed idertifiers
Filter List Select...
) Include listed descriptions ) Bwclude listed descriptions
Filter List Select...
| Fnish | [ Cancel | | Hep |
Path name

The Located In box determines where the destination file will be created.

You can change the destination folder by clicking the Browse button.

From the Browse dialog, you can choose an existing folder or create a new folder.

When you click the OK button, the Located In box is updated accordingly.
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TIP When the path is too large to fit in the text box, the complete path can be viewed
by momentarily holding the mouse over the path box. When you do this, the EXPORT
ASSISTANT displays the full path in a pop-up box.
Systems dropdown
Use the Systems dropdown box to select which systems you wish to export.

Once a system is selected, you must use the Filter Options to tell the EXPORT ASSISTANT which
points in that system will be exported.

Using EXPORT ASSISTANT, you can export coordinate points from any number of systems into a
single destination file.

Coordinates types
You use the Export Original Coordinates radio button and the Export Transformed
Coordinates radio button to specify which type of coordinate value to export for any given system.

The destination file can contain original coordinates for one system and modified coordinates for
another. In this way, you can create a single file that contains coordinates from more than one
coordinate system but having a common origin for both.

For instance, you can best-fit a highway layout to your fieldwork and export the points for both
systems to a single destination file that contains coordinates consistent with the original field work so
your field party can look for additional evidence marking the highway layout.

The Export Modified Coordinates option will only be available when a system has been
transformed. A transformed system is one that has been best-fit to anther system or has been
transformed by the user. (see Tools | Options | Transformations)

Label modifiers
The Label Modifier box allows you to modify the label of each point in a given system by some
fixed value.

The value you supply is added to the point’s label if the label and modifier a both numeric values,
otherwise it appends the value to the point’s label (e.g. 125 to 125A).

Coordinate precision option
The Export full precision values, when checked, will populate the destination file with eleven
decimal place coordinate precisions ( the maximum allowable precision).

Clearing this option provides a means of exporting other coordinate precisions, determined by the
number of decimal places set on the Precisions tab of the Tools | Options dialog.

By default, the EXPORT ASSISTANT exports full precision values so that round-off errors are
minimized when the exported coordinates will be used to merge coordinate systems or drawings in
other software applications.

Filter options
The EXPORT ASSISTANT'S Filter Options are used to determine which points contained in a selected
system will be exported to the destination file.

To export all the points in the selected system or none of the points in the selected system, select
either the Include all points or Exclude all points.

To export only some of the points in the selected system, use the Filter Lists to define an inclusion
or exclusion list of point identifiers or point descriptions.

Point identifier filters

Point identifier filters are used to create and exclusion or inclusion list of point identifiers or point
identifier ranges.
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You start by selecting either the Include listed identifiers or Exclude listed identifiers radio
buttons first (which enables the Filter List box) and then supplying a list of filter arguments in the
Filter List box.

The filter list can contain a combination of single point identifiers and/or point range identifiers, each
separated by commas, for example:800, 803, 805-808, 813-817 etc.

By clicking the Select button, you can also visually select point identifiers that should be exported
and the EXPORT ASSISTANT will fill-in the Filter List for you. The dialog looks like this:

85 Contents of: '1981 Highway Layout' system 7| &2
Point & Morthing Easting Elevation Description -
800 584546725 10404 62506 0.00000 42402 .36
801 582033228 10301.17606 0.00000 43+11.54
802 588162063 10297 53762 0.00000 43+15.38
803 9971.06363 10032 60465 0.00000 45+94.59
804 9972 32077 10028.82052 0.00000 45+98.82 E
805 5588.04311 §582.31083 0.00000 46+48.07
806 551214736 9821 64558 0.00000 RF
807 10013.28939 9787.78136 0.00000 43+45.49
808 10001.37630 9611.48465 0.00000 50+22.18
809 5334 41418 9656.55401 0.00000 RF
810 9990.47401 952827614 0.00000 51+06.16
811 558594808 952561455 0.00000 51+08.87
812 5560.95445 9423 45351 0.00000 5241513
i B13 1 99589863 9418.27143 0.00000 52+20.71
814 9957 21528 9413.62766 0.00000 52+2568
815 990124221 9266.91445 0.00000 53+82.70
816 564393833 9365.07929 0.00000 RF
817 577829594 9124 68665 0.00000 BE+74 55
818 9696.13200 5078.76423 0.00000 BE+BB.ET
819 9692 63858 9076.54186 0.00000 SE+72.61
820 5025997108 8739.96200 0.00000 £3+63.06
821 9086.53166 8738.03562 0.00000 63+67.00 -
| oK | | Cancel |

To select one or more single points, hold the control key down while clicking each point with the left
mouse button.

To select a single range of points, click the starting point of the range with the left mouse button and
drag the mouse to the end of the range while holding down the left mouse button.

To select multiple point ranges, hold the control key down while selecting each range as described
above.

When you click the OK button, TRANSFORM places your selections in the EXPORT ASSISTANT’s Filter
list box and automatically selects the radio button to Include listed identifiers by default, as
shown below.
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Export Points I ® ==
@; Export Assistant
Export points from amy number of systems
Export options
[Poin’f v] [Norﬂ'u v] [East v] [Elev v] [Desc:' v] [{none} v]
File Mame Export Coordinates bd Browse ...
Located In  C:hUsers'DennishDesktop Browse ...
Systems options
System | 1981 Highway Layout -
) Export Oniginal Coords @ BEwport Transformed Coords
[ Madify Labels ] Export full precision values
Filter options
) Include all points ) Bwclude all points
@ Include listed identifiers () Exclude listed identifiers
Fiter List 800, 803, 805-208, 813-817
) Include listed descriptions ) Bwclude listed descriptions
Fiter List
| Fnish | [ Cancel | | Hep |

Alternatively, if you has selected points to exclude in the CONTENTS DIALOG, then you would need to
select the Exclude listed identifiers radio button instead.

Modifying point labels
With EXPORT ASSISTANT still open, switch the System to Field Survey as shown below:
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Export Points | 7 ” E3 |
@] Export Assistant
Export points from amy number of systems
Export options

[F‘oirrt v] [Ncurth '] [East v] [Eev v] ’Desc:r '] [l:ncune}l v]

File Mame Bxport Coordinates bd

Located In  C:\Users’Dennis‘Desltop
Systems options
System [Fle-ld Survey v]
i) Export Original Coords

@ Export Transformed Coords

’ Modify Labels Export full precision values
Fitter options
) Include all points ) Exclude all points
() Include listed identifiers ) Buclude listed identifiers
Fitter List Select...
) Include listed descriptions 7 Bxclude listed descriptions
Fitter List

Select...

| Fnish | | Cancel | [ Hep |

Next click the Modify Labels button. This opens a new dialog as shown below:

Relabel Points

"

@ =

Swystem:
Field Survey

Modffier Type

@ Incremert Modifier ) Prefic Modifier ) Suffoe Modifier

Apply Tao

[¥] Ml Points  From |1 To |206

Modifier

0K | [ Cancel

Labels can be modified on export in three different ways.

You can provide an incremental modifier, a prefix modifier or a suffix modifier.

Furthermore, prefix and suffix modifiers can be either numeric or letter characters.
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Additionally, you can re-label all points contained in the coordinate system or a range of points.

For this example, we will renumber the points exported from the Field Survey system by adding 1000
to each point label as shown below:

-~ "

Relabel Points T | 22

System:

Fiald S ime
Field Survey

Modffier Type
i@ Incremert Modifier () Prefic Modifier ) Suffic Modifier

Apply To
Al Points  From |1 Toe |206
Modifier 1000 0K || Cancel

Point description filters

Description filters allow you to determine which points in a selected system will be exported to the
destination file by applying one of two different description filter options.

You start by either selecting the Include listed descriptions or Exclude listed descriptions
first (which enables the Filter List box) and then supplying a list of filter arguments in the Filter
List box or by clicking the Select button.

A filter list is comprised of a list of description arguments separated with commas, each of which can
contain the wild card characters % and *.

Wild-card characters are restricted to the beginning and the end of the description argument.
Additionally, the % wild-card character can be repeated any number of times.

The % wild-card character means “any single character” and can appear any number of times at
either the beginning or end of a description argument.

The * wild-card character means “any combination of characters” and can appear only once at either
the beginning or end of a description argument.

Examples IRON*, *IRON, *IRON*, %IRON, %%%IRON, %IRION*, %IRION%%, etc.

By clicking the Select button in the Filter options group box for descriptions, you can also visually
select descriptions for those points contained in selected system will be exported as shown below.
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-

a5 Contents of: 'Field Survey' systermn |T||E
Paint Morthing Easting Elevation Description A| =
100 9887 41789 10423.11199 0.00000 EMD
103 9851.55200 10291.329151 0.00000 EMD
106 9941.18607 9537.88503 0.00000 BEMD
107 9915.92555 042534850 0.00000 BND
116 §707.77871 904993425 0.00000 BMD
117 9672 25541 9121.55880 0.00000 BMD
119 5084.96456 874093732 0.00000 BMD
120 5045 46686 881258457 0.00000 BMD
121 8753.02500 8391.7187M 0.00000 BMD
124 8957.61368 802459851 0.00000 BEMD
183 5090.39321 7879.46351 0.00000 BEMD
125 2949 93807 2017.96819 0.00000 BMD BRKN
102 9928.38328 10313.23838 0.00000 BMD Leaning
109 9929.01001 934610994 0.00000 CL
202 9221 42458 770439249 0.00000 CL L&NE
203 9154 40446 7748 50762 0.00000 CL L&NE
175 8862 24720 818570135 0.00000 CL OLD RD APPR
176 889305122 817272588 0.00000 CL OLD RD APPR
206 2931 62640 7987 69445 0.00000 CLPT
170 2801.16146 2408 05601 0.00000 CL SIGHT 4FT
177 9127 37095 776952633 0.00000 CL SIGHT 4FT
17 2794 60080 8343 86419 0.00000 CL T WAy
ok | [ Cancel

When using this method of selecting descriptions, be sure to select at least one description for every
type you want exported. It does not matter if you select the same description more than one time.

When you click the OK button, you are returned to the EXPORT ASSISTANT and your selections are
compressed to by removing any duplicate selections and by adding wild-card characters before or
after matching characters for different descriptions.

In the above example, the selections would be reduced to BND* as shown below.
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Export Points @
@] Export Assistant
Export points from ary number of systems
Export options
[F‘oim v] [Nnrrh '] [East v] [Eev v] ’Desc:r '] [{nnne} v]
Fle Name  Export Coordinates b
Located In  C:\Users’Dennis'Desltop
Systems options
System | Fieid Survey -
(") Export Original Coords @ Export Transformed Coords
’ Medify Labels Export full precision values
Fitter options
) Include all points ) Exclude all points
() Include listed idertifiers () Bxclude listed identifiers
Fitter List Select...
@ Include listed descriptions () Exclude listed descriptions
Fiter List  [EITIR Select..
| Fnish | | Cancel | [ Hep |

To complete the export of coordinates, click the Finish button.
EXPORT ASSISTANT creates the ASCII text file containing only the designated points.

Based upon our selections noted above, the file would look like this:
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I Y

JExpc:rth:c:rdinates.trt-Nn::tepau:l | = || [=] || &3 |
File Edit Format View Help

800, 9845.4672511286, 10404, 6250632591, 0, 42+02. 36 -
803, 9971.06362597851, 10032.6046936512, 0, 45+94.99
805, 998E.04311194598, 9982. 31092791353, 0, 46+48.07
806, 9512.14735554611, 9821.604558079326, 0, RP

807, 10013.289390793, 9787.78136245633, 0, 48+45.49

808, 10001.3763004248, 9611.48465111041, 0, 50+22.18
§13, 9958.98693519872, 9418.27142541925, 0, 52+20.71
814, 9957.21527765737, 9413. 02765767453, 0, 52+25.68
815, 9901.24230793658, 92660.914494E82373, 0, 53+82.70
§la, 9643.93832903318, 9365.07929167633, 0, RP

817, 977E.299941676260, 9124. 0866504615, 0, 55+74.55
1100, 98E7.4178EB70B7S, 10423.1119917701, 0, BND

1102, 9928. 38328226024, 10313.2383791001, 0, BND Leaning
1103, 9851.55808532755, 10291. 3915062567, 0, BND

1106, 9941.18606566018, 9537.8850259522, 0, BND

1107, 9915.92554842112, 9429, 34849822436, 0, BND

1116, 9707.77871472729, 9049.9342520812, 0, BND

1117, 9672.25540810659, 9121.598795054640, 0, BND

1119, 9084.96455903388, 8740.93732470379, 0, BND

1120, 9049 46685710522, BB1l2.58457447589, 0, BND

1121, 8753.02500447011, 8391.71870B10237, 0, BND

1124, BO957.01367808319, 8024.59851091821, 0, BND

1125, B949.93806814014, B017.96819146017, 0, BND BREN
1183, 9090.39321270893, 7879.46350556971, 0, BND

The next section
How Export Files

5.2 Using Export Files

In addition to TRANSFORM's analytical properties, it is also used to modify or transform coordinate
systems.

Typically, the modified coordinates exported from TRANSFORM are uploaded to another application
such as a data collector, COGO program or a CAD program.
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Once imported into the new environment, you should always compare the coordinates in that
application to those same coordinates in TRANSFORM to insure the export file contained the correct
coordinates.

For more information on how to import ASCII text files into other software applications, please
consult the documentation for that program.

6 User Options

Using user Options, you can configure many of the settings and features of TRANSFORM by clicking
Options on the Tools menu.

Like the IMPORT ASSISTANT and EXPORT ASSISTANT, the user OPTIONS dialog also provides several
types of context help.

Pop-up tips are available by momentarily holding the mouse over any item.

Context sensitive help is available by clicking the question mark in the upper right corner and then
clicking the item you need help on.

Pressing F1 while the focus is on any item will open the user’s guide to that section.

In This Section
Application Tab

Used to configure how TRANSFORM functions
Corrections Tab

Used for state plane coordinate operations (future version)
Filters Tab

Used to define filters for each point system
Precisions Tab

Used to specify significant digits and confidence levels for output
Projects tab

Used to define project information for printed reports
Transformations Tab

Used for user defined transformations
Units Tab

Used to select input preferences
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6.1 Application Tab

TRANSFORM uses the application tab to select options that affect how transform will function.

Options @

Application |Corrections | Fitters | Precisions | Projects ITlansforrnations I Units |

Settings

Re-Load last work space on startup
| Confim action when deleting points
V| Sort target point lists by most probable match
| Show Emor Radius column in transfarmation grid
Show Best-Fit point description column in transformation grid
Show Target point description column in transformation grid
V| Show Varance column in transformation grid
| Show Elevation column in point list grid
Show MNorthing and Easting Residuals

[lisable Upgrade Motfication Service

Diefaults | | oK | | Cancel

Re-Load last work space on startup
Check this box to re-load the last opened job each time TRANSFORM is started.

Confirm action when deleting points

Check this box to be prompted before deleting points. Remember that you also have the option of
undoing and redoing edit and delete operations performed in the System Points view.

Sort target point lists by most probable match
Check this box to sort the target point dropdown list by probability of being a suitable match for the
best-fit point in that same row of the transformations table.

When unchecked, the target points will be sorted in numerical order when the dropdown list is
displayed.

Show error radius column in transformation grid
Check this box to add a column to the transformation table showing an error radius for each of the
best-fit points.

Hiding this column will allow you to compress the application window for smaller screen sizes and
simplifies that view of TRANSFORM by hiding non-essential information.

Show Best-Fit point description column

Check this box to add column to the transformations table showing a description for each of the best-
fit points.
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When displayed, the description column will be located adjacent to and to the right of the best-fit
point column.

You can also see the description of each best-fit point by temporarily holding the mouse of the best-
fit point’s number or identifier.

Show Target point description column
Check this box to add column to the transformations table showing a description for each of the
target points.

When displayed, the description column will be located adjacent to and to the right of the target point
column.

You can also see the description of each target point by temporarily holding the mouse of the target
point’s number or identifier.

Show variance column in transformation grid
Check this box to add a column to the transformations table showing a variance for each paired
point.

Hiding this column will allow you to compress the application window for smaller screen sizes and
simplifies that view of TRANSFORM by hiding non-essential information.

Show elevation column in point list grid
Check this box to add a column to the system points table showing an elevation for each listed point.

Hiding this column will allow you to compress the application window for smaller screen sizes and
simplifies that view of TRANSFORM by hiding non-essential information.

Show northing and easting residuals
Check this box to switch between showing bearing and distance residuals in the transformations table

to showing northing and easting residuals in the transformations table.

The next section
Corrections Tab

6.2 Corrections Tab

TRANSFORM uses the corrections tab to define state plane coordinate constants for each system in
addition to some other planned corrections*.
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s )

Options |E”El
Application | Comections | Fitters | Precisions I Projects I Transformations | Units |
State Projection
System: | Field Survey v
State Zone

Comections to directions and distances will be computed based upon coordinate
positions within the state plane coordinate system. Adjustments to the system's
coordinates to make them consistent with state plane coordinates can be made on the
transformation tab.

Cither

DK ] [ Cancel

Notice This is not a functioning feature of TRANSFORM. There are plans to expand
some of the features of this product associated with future releases.

PrimaCode is also planning to bundle a humber of new products with this one.

PrimaCode will release these expanded and new products as retail upgrades or new
purchases, not as an update to this product.

The next section
Filters Tab

6.3 Filters Tab

You use the Filters tab to define different filter criteria for each of TRANSFORM'’s coordinate systems.

Uses for filters
There are two primary reasons to use filtered lists. One is to limit the number and types of points
visible for any system.

The other is to enhance the performance of TRANSFORM by reducing the number of points that
TRANSFORM will process.

Many of the functions that you regularly perform require TRANSFORM to step thru the set of points
that define a system.

The more points a system contains, the longer it will take to complete the processing. A prime
example of a process that is dependent on the size of the system is the re-sorting that takes place
every time you select a new target point for a transformation.

Note Limiting which points TRANSFORM displays does not remove those points from the
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system.
By using the View menu’s ‘Only Paired Points’ option or the ‘View Only Paired Points’
toolbar button, you can toggle filtered lists on and off.

Defining a filter

To define point filters for any system, click the Define System Filter toolbar button or select
Options on the Tools menu and then select the Filters tab. This will display the dialog shown below.

Options % =]
| Application I Correc:tionsl Filters | Precizsions I Frojects | Transformations. I Units |
System: | Field Survey -
View Fitered Lists View only paired pionts
Include listed identifiers Exclude listed identifiers
Select...
Include listed descriptions Exclude listed descriptions
Select...
oK | | Cancel

Selecting the system
Start by selecting the system for which you wish to define filters.
Each system has its own filter settings.
Therefore, every time you select a different system in the System dropdown list, TRANSFORM will

display a different set of filter criterion.

Point identifier filters
Point and point range filters limit TRANSFORM'’s display of points to a specified series of points or a
range of points.

There can be any number of individual points or point ranges defined for a single system.

You must separate each point filter or point range filter with a comma, for example: 101, 102, 110,
115-125, 135-150, 175, etc.
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'Options @

|.Ppp1ic;ation | Correciionsl Fiters | Precisions | Projects | Transformations | nits |

System: | Field Survey -
[] View Fittered Lists View only paired pionts
Fitter options
@ Include listed identifiers 1 Exclude listed idertffiers

Fiter List | [EE0E] Select..

7 Include listed descriptions 7) Exclude listed descriptions

Filter List

0K ] [ Cancel

Using the radio buttons, select which type of range to define.
In the example shown above, the range is defined as 1 thru 603 inclusive.
Therefore, TRANSFORM will hide points that do not fall within that range.

If you choose to use both types of filters for a system (identifier and description), take care not to
create conflicting criteria.

TRANSFORM will attempt to resolve any conflict, but you may have a difficult time understanding why
a particular point is shown or not shown.

Select points dialog

Clicking the Select button in the identifier Filter options group box opens a dialog that will display
all the points contained in the currently selected System as shown below:
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e

o Select labels for: 'Field Survey' system |I||E|
Point = Marthing Easting Elevation Description | i
1 5801.82050 10236.18110 0.00000 SPIKE
2 10000.00000 10000.00000 0.00000 SPIKE
3 10122 58821 959023939 0.00000 SPIKE
h %980.13770 %031.98391 0.00000 SFIKE
6 9415 42846 asg82 31117 0.00000 SPIKE |
T 5290.78502 8245 90964 0.00000 Pk 3
8 534888796 7897.06405 0.00000 ok
9 9710.34594 7625.19386 0.00000 SPIKE
100 S777.11894 10376 85876 0.00000 END
101 5820.80012 1031620219 0.00000 REBAR
102 9846 28507 10282 17049 0.00000 END Leaning b
103 977824240 10240.24887 0.00000 END
104 10142.11222 5608.25132 0.00000 REBAR
106 10148.29684 9542 91511 0.00000 REBAR
106 10068.43482 9539.21154 0.00000 END
107 10073 48820 9477 88888 0.00000 END
109 10108 60589 9351.29693 0.00000 CL
112 10089.24319 9150.70236 0.00000 REBAR
115 10136.06566 5108.91629 0.00000 REBAR
116 9975.78211 S006.30402 0.00000 END
117 9922.19089 9065.68157 0.00000 END
E 119 1 945382482 854029474 0.00000 BND -
ok | | Cancsl

You can select individual points by holding down the control key while clicking different point
identifiers with the left mouse button.

You can select a range of points by simply dragging the mouse over a series of point identifiers while
holding down the left mouse button.

You can select multiple ranges of points by holding down the control key while dragging the mouse
over different ranges of points.

Once you have a selection set complete, simply click the OK button to transfer that criterion to the

Filter List box.

TRANSFORM will reduce your selections to a list of ranges separated with commas as shown below:
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Options

=

Precisions I Frojects I Transformations | Units |

| Application | Comections | Fitters

System: [Fleld Survey

[7] View Fittered Lists
Fitter options

@ Include listed identifiers

View only paired pionts

7 Bxclude listed identifiers

Fiantal1-9, 103, 106, 107, 116, 117, 113

) Include listed descriptions

Fitter List

) Exclude listed descriptions

Select...

Select...

DK ] [ Cancel

Point description filters

Point description filters limit TRANSFORM's display of points to that set of points that have
descriptions that match the defined criteria.

The Filter list can contain any number of terms (with wild-cards) separated by commas as shown

below:
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Options 7 | =]
Application | Comections | Fitters | Precisions I Frojects I Transformations | Units |
System: | 1981 Highway Layout -
View Fittered Lists View only paired pionts
Fitter options
1 Include listed idertifiers ) Exclude listed identifiers
Fitter List Select...
@ Include listed descriptions ) Exclude listed descriptions
Fitter List BMD, IPIN Select. .
ok | | Cancel

The allowable wild-card characters are the * character and the % character.
The * character means “any combination of characters” including no characters.

The % character means “any single character” and can be repeated any number of times to indicate
a series of unknown characters.

Wild-card characters can appear at both the beginning and the end of a filter argument

Examples IRON*, *IRON, *IRON*, %IRON, %%%IRON, %IRION*, %IRION%%, etc.
Lastly, a description filter criteria can be either inclusive or exclusive, depending on the radio button
selected.

Selecting Include listed descriptions will cause TRANSFORM to show all points with descriptions
that match the criteria.

Selecting Exclude listed descriptions will cause TRANSFORM to show all descriptions that do not
match the filter criteria.

Select description dialog

Clicking the Select button in the descriptions group box opens a dialog that will display all the points
contained in the currently selected system sorted by Descriptions as shown below:
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-

o Select descriptions for 'Field Survey' system @@
Paint Marthing Easting Elevation Description f-‘-| -
100 §777.11854 10376.85876 0.00000 END
103 §778.24240 10240.34887 0.00000 BMD
106 10068.43482 9539.21154 0.00000 END
107 10073.48820 942780888 0.00000 BMD
116 997578211 5006.30402 000000 jBND
117 §922.19089 906568157 0.00000 BND
119 9458.82482 8540.25474 0.00000 END
120 9406.26253 859966256 0.00000 BND
121 923477360 811427854 0.00000 END
124 9531.07619 7816.22099 0.00000 BND
123 56598.17630 7712.43309 0.00000 END
125 952548122 7807.76004 0.00000 BND BREN
102 984628507 10282.17043 0.00000 END Leaning
109 10108.60983 9351.29653 0.00000 CL
202 9871.69574 7579.35307 0.00000 CLLANE
203 §795.23813 7603.68568 0.00000 CLLANE
178 9354 58504 794535615 0.00000 CL OLD RD APFR
176 842719757 794718352 0.00000 CL OLD RD APFR
206 9516.04526 777366139 0.00000 CLPT
170 927665252 8143.03302 0.00000 CLSIGHT 4FT
177 §763.52536 7616.60452 0.00000 CLSIGHT 4FT
171 §287.74218 807946050 0.00000 CL T Wwiay

ok | | Concel

You can select individual descriptors by holding down the control key while clicking different point
descriptors with the left mouse button.

You can select multiple descriptors by simply dragging the mouse over a series of point descriptors

while holding down the left mouse button.

You can select multiple groups of descriptors by holding down the control key while dragging the

mouse over different groups of descriptors.

Once you have a selection set complete, simply click the OK button to transfer that criterion to the
Filter List box.

TRANSFORM will reduce your selections to a list of filter terms (including wild-card characters)

separated with commas as shown below:
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s )

Options | 7 ” 2 |
| Application I Comections | Fiters | Precisions | Projects I Transformations I Units |
System: [FIE'Id Survey v]
[] View Fittered Lists View only paired pionts
Fiter options
7 Include listed identifiers ) Exclude listed identifiers
Filtter List Select...
@ Include listed descriptions ) Bxclude listed descriptions
Fitter List BND* Select...
oK | [ Cancal

Applying the filter

When you define a new filter and click the OK button, TRANSFORM automatically enables the filtered
view option.

You can toggle this feature on and off using the View Filtered Lists toolbar button or by selecting
Filtered Point Lists on the View menu.

The next section
Precisions Tab

6.4 Precisions Tab

TRANSFORM uses the precision tab to provide a means of changing how TRANSFORM displays values
and to put logical limitations on some values.
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-

i

Options 7| &2
|:’-“p|:|lic:ati0n | Comections | Fitters | Precisions |F‘r0jec:ts | Transformations | Units |

Significart Digits

Coordinates: 5 [& (decimal places)
Seconds: |2 [% (decimal places)

Distances: (3 5+ (decimal places)

Preset Values

Default Pair Varance 0100 feet
Detect Pairs Varance 15 feet

Max Allowable Scaling 05  feet/100feet

Confidence Level
628% {un-modified) =) 90% emor @ 55% emor =) 99% emor

(affects the display of eror radiuses, confidence interval, and precsions)

Defaults ] [ 0K ] [ Cancel

Significant Digits group
These three setting allow you to set the number of places to the right of the decimal point that
TRANSFORM will display for coordinate values, angles, directions and distances.

Default Pair Variance

This is the value automatically provided by TRANSFORM each time a new paired point is defined.

If you change the variance of a newly selected paired point, that value will be automatically supplied
thereafter.

Detect Pairs Variance
This value is an estimate of how accurate the points set marking the prior survey a likely to be and

thus limits by how much a found point can vary from it plan position when Detect Paired Points is
used.

This value can be used to increase or decrease the number of paired points detected each time you
use the Detect Paired Points feature.

Max Allowable Scaling
This value is used to increase or decrease the maximum allowable scaling for the following options:
e When detecting all possible paired points.
e When validating the linking of paired points.
e When validating scaling for user defined transformations.
While the default value of plus or minus half a foot per one hundred feet should suffice for almost

every circumstances, this value would need to be modified if, for instance, a survey in meters or
chains were being compared to a survey measured in feet.
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Confidence Level group

Choose which confidence level should be used to compute the parameter precisions, error radii and
confidence interval displayed on the Transformations Tab.

Defaults Button
This button can be used to return all the user options on this tab back to their original default values.

The next section
Projects Tab

6.5 Projects Tab

TRANSFORM uses the Project tab to define information that will appear on any of TRANSFORM's
printed reports.

Options [ ? =]
| Application | Comections | Filters | Precisions | Projects | Transformations | Units |
Project Information
User Mame  John J. Doe
Company Name  Doe Surveying Inc.
Project Name  Projectl
Project Mumber
Date Last Changed  Tuesday, July 06, 2010
Time Last Changed  4:30:16 PM
[] Show this information on printed reports
oK | | Cancel

User Name
The name of the person who created the TRANSFORM project.

Company Name
The company where the TRANSFORM project was created.

Project Name

The name used to identify the project. The default name is file name that was used to save the
project.
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Project Number
The text/number used to identify this project in the company’s records.

Date Last Changed

The date this project was last opened and changed. This is a read only field that is updated each time
the project is changed.

Time Last Changed

The time this project was last opened and changed. This is a read only field that is updated each time
the project is changed.

Show on printed reports
When checked will cause any non-empty filed on this tab to be printed on all reports.

The next section
Transformations Tab
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6.6 Transformations Tab

TRANSFORM uses the Transformations tab of the Options dialog to provide a means of viewing
the current state of each coordinate system and provides a means to manually transforming a
system that is being used as a Target System. There are four primary sections to this tab
1.The system dropdown list
2.The transformation base point

3. The translation parameter group

4.The rotation and scaling group

Options IES
| Application | Comections | Fiters | Precisions | Projects | Transfommations | Units

System: [Fle-ld Survey v]
Transformation
Base Poirt [2 * | (of rotation, scaling & translation )
User Translation:
Orig. North 10000.00000°  Mod. Morth 10000.00000 "
Orig. East 10000.00000°  Mod. East 10000.00000
Crig. Blev 0.00000 Mod. Blev 0.00000 *

User Rotation & Scaling:

Beginning [[none} - End Pairt [[none} -
Crig. Brg. Mad. Brg.
Orig. Dist. Mod. Dist.
Rotation + 157472 02 68" Scaling 1.000000000000000
ok | [ cancel

System dropdown list
Use the dropdown box to select the system you wish to transform.
Caution If you change any of these settings for a system that is the subject of a best-
fit transformation, TRANSFORM will clear all of its pairings.
A coordinate system can be transformed by user or transformed by best-fit, but not both.

The Base Point

A transformation base point should be selected any time the system is rotated, scaled or translated
by the user.

Defining a base point insures that the transformed coordinates do not become exaggerated on one
axis, which can sometimes result in negative values.

It is customary to select the same base point for a user transformation that had been used by the
field party at the start of their fieldwork and that which was assigned some arbitrary starting
coordinates.
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By selecting the same coordinate value for the modified values, you insure that the starting assumed
starting coordinates will not change.

The Translation group

The translation group shows the original coordinates for the chosen base point and provides you with
the ability to define what the base point's modified coordinates will be as a result of the user
transformation.

TRANSFORM automatically supplies the existing and transformed coordinates for the selected base
point based upon the system’s current transformation parameters.

For systems that have not been transformed, the original and coordinates and the modified
coordinates will start out equal.

If the system had been transformed, the original and modified coordinate would not be equal.

Note When you click in any of the coordinate text boxes, TRANSFORM switches from
formatted mode to unformatted mode. In unformatted mode, TRANSFORM provides full-
precision values so you can see the internal representation of the coordinate. To return
to formatted mode, simply press the escape key.

Using the three modified coordinate values new coordinates for the selected base point can be
defined, thus creating a user translation.

If the original and modified coordinates of the chosen base point are the same, then no translation
takes place, but the base point still acts as the base point of rotation.

When the modified coordinates are different than the original coordinates for the base point,
TRANSFORM will use the difference to compute the user transformation’s translation parameters.

Once a system us translated in this manner, the system’s modified coordinates can be viewed on the
program’s System Points tab or can be obtained by using the EXPORT ASSISTANT.

The Rotation and Scaling group

Use the rotation and scaling group to rotate the system’s meridian or scale the system'’s linear
values, i.e. its coordinates and distances.

TRANSFORM provides two ways to rotate and scale a system using the direct method and a reference
method.

Rotation & Scaling by direct method

The direct method of modifying the rotation and scaling values involves defining a new rotation angle
and/or scale factor directly in the one of the two text boxes supplied.

Note If the Field Survey system is currently selected, the scaling box will be disabled,
preventing its scaling from being modified. This is a built-in feature to prevent the
accidental scaling of one’s fieldwork.

A user defined rotation angle can be any value between 00-00-00.0 and 360-00-00.0.

The format of the angle entered is dictated by the settings selected on the Units tab of the Tools ->
Options dialog.

A user defined scale factor has an upper and lower limit that is dependent on the Maximum
Allowable Scaling defined on the Precisions tab of the Tools -> Options dialog.

The default value for Maximum Allowable Scaling is 0.5 feet per 100 feet or 5000 ppm, which
should be more than enough to accommodate even some of the most unusual circumstances.

When a base point has been selected, the rotation will take place at the selected point.

This means that all of the system’s coordinates, except the selected base point, will now have both
an original value and a modified value.

© 2012 PrimaCode Technologies



User Options 181

Rotation & Scaling by reference method

This method involves selecting a line between any two points in the coordinate system and then
providing the desired or target bearing and distance at the completion of the user transformation.

Start by selecting a line to base the user rotation and/or scaling by selecting a beginning point and
ending point as shown below.

\

-

Options 7 ” £3

|.Ppp|ic:ation | Comections I Fitters I Precisions | Projects | Transformations | Units |

)

System: [Fleld Survey

Transformation
Base Point [2 v] { of rotation, scaling & translation }
User Translation:
Orig. Morth 10000.00000°  Mod. North 10000.00000 '
Orig. East 10000.00000°  Mod. East 10000.00000
Orig. Blev 0.00000°  Mod. Bev 0.00000

User Rotation & Scaling:

Beginning |2 - End Point |3 -

Orig. Brg. N 73 17 35.00" W Mod. Brg. N 88° 59 3768 W

Orig. Dist. 427.820° Mod. Dist. 427.820°

Rotation +15° 47 02 68" Scaling 1.000000000000000
ok | [ Cancal

If the system had already been rotated or scaled, as was the case in this instance, the modified
bearing and distance will reflect those values.

To change either the system’s rotation or scaling, change the line’s modified bearing or distance

respectively.

As noted above, TRANSFORM will limit the amount of scaling by the Maximum Allowable Scaling
parameter defined on the Precisions tab.

Note When you click in any of this dialog’s text boxes, TRANSFORM switches from
formatted mode to un-formatted mode. In un-formatted mode, TRANSFORM provides full-
precision values so you can see the internal representation of the value. To switch back

to formatted mode, simply press the escape key.

The next section
Units Tab

6.7 Units Tab

TRANSFORM uses the units tab to select the types of units to display and the format that those units
will have.
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rOptiDns @‘

| Application | Comections |  Fitters | Precisions I Projects I Transformations | Units

Linear Units

i@ US Survey Foot ) Intemational Foot ) Meters
Angular Units

@ Degrees ) Grads

Angl Format {input)

) ddd mmssx @ ddd-mm-ssx 71 ddd soco00cc
Direction Type
in/a @ MNddmm-ssxE ) Azddd-mm-ssx
Slope Input
Height of Instrument and: Zenith Angle @ Verical Angle

Atmospheric Comections

Instrument comections Relative Humidity Psycrometer

Defaults ] [ DK ] [ Cancel

Linear Units group
This group allows a choice of US Survey feet or meters for input and output.

Angular Units group
This group allows a choice of either degrees or grads for input and output.

Direction Type group

This group provides a choice of three basic direction formats for input: quadrant, bearing, and
azimuth.

Due to validation constraints for each of the formats, there are five possible choices available:
e Qdd.mmssx
e Azddd.mmssx
e Ndd-mm-ss.xE
e Azddd-mm-ss.x
e Azddd.xXXXXXXX
The notation used for the above formats is as follows:
e Q = quadrant
e d = degrees
e m = minutes

e s = seconds
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e X = decimal units
e N = north or south
e E = east or west

e Az = azimuth

The number of characters for each format specification indicates the number of digits required on
input, except for the character ‘x’ which can represent any number of digits.

For example, when entering 1 minute as a fractional part of an angle, there is a requirement to
prefix the single digit with 0.
Angle Entry Format group

This group provides a choice of three different types of angular formats for input.

Each format specification provides a different means of providing the fractional parts of degrees.
e ddd.mmssx
e ddd-mm-ss.x

o  ddd.xxXxXXxX

The first uses a single radix to separate the degrees from the minutes, seconds and fractional parts
of seconds.

The second uses a dash to separate the degrees, minutes and seconds.
The third uses a single radix to separate the degrees from decimal degrees.

Each character in the format specification indicates a required digit except for the 'x’, which can be
any number of digits.

For example, when entering 1 minute as a fractional part of an angle, there is a requirement to
prefix the single digit with 0.

Tip TRANSFORM utilizes two different display modes, read mode and edit mode. In
output mode, TRANSFORM will always display angular units symbolized for easy reading.

TRANSFORM switches to edit mode upon entering the box containing the angle or
direction. In edit mode, TRANSFORM displays the value with the choices made on the
units tab of the Options dialog box.

Slope Input group
This group provides a means of defining which type of slope measurements to use when entering
field data*.

Atmospheric Corrections group

This group provides a means of defining which type of atmospheric corrections to use when entering
field data*.

* This is not a functioning feature of TRANSFORM. There are plans to expand some of
the features of this product associated with future releases.

PrimaCode is also planning to bundle a number of new products with this one. PrimaCode

will release these expanded and new products as retail upgrades or new purchases, not
as an update to this product.
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7

71

Transform Projects

TRANSFORM uses projects to archive all the settings and information associated with a collection of
coordinate systems in a single file.

This makes it possible to re-visit a project at any time for the purposes of reviewing transformation
criteria or for adding to or correcting prior work.

TRANSFORM saves the current state of every system, so you have a permanent record of what you
did without the need of printing reports.

In This Section
Saving a Project

Opening a Project

Saving a Project

A project is defined by clicking either the Save button on the toolbar or Save on the File menu.
If the current project is a new one, TRANSFORM will prompt you for a name.
You can supply a name, with or without the file extension.

If a file extension is not present, TRANSFORMappends one for you.

@ Save As | 25 |
Savein: [l Deskiop - O3 o
I .4 Libraries
"‘)‘)“' A Dennis

Recent Places M Computer

"‘l_i MNetwork
167330

[ Project] tfm
Deeskt
=l @Project}‘_.tfm
I—TH
Libraries
p |
A
Computer
@
Network
File name:; Project1fm -
Save as type: Transform files (~fm) v] [ Cancel ]
Project Mame: Project 1
Project Mumber:

Whenever you make changes to an existing project, TRANSFORM marks the project as changed.

If you attempt to open a new project or close the existing project, TRANSFORM will prompt you to
save your changes.
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Before being prompted to save your changes, you can click the save button to update the current
project or define a new project.

If you would like to preserve a certain version of a project, you can use Save As on the File menu
to create another copy of the project with a different name.

To save the project, choose the folder where the project will be saved, provide the name of the
project and click the save button.

The next section
Opening a Project

7.2 Opening a Project

TRANSFORM proves several options for opening a project file:

{1 Open Transform Project

el |! Desktop » - |¢? | | Search Desktop je

Organize « Mew folder

. Favorites =3 Libraries

B Desktop & Dennis
M Computer

& Network

) 167330
{8l Projectl tfm
[l Project2.tfm

4 Downloads

=| Recent Places

4 Libraries
3 Documents
J’- Music
k=] Pictures

B Videos

m

"M Computer
£L Local Disk (C)
—a Local Archives (F:)
== Removable Disk (J:)

f data.massgis.state.ma.us -

File name: - |Transform files (*.tfm) - |

| Open |V| | Cancel |

e By clicking Open on the File menu or the Open button on the toolbar
e By clicking one of the file names in the most recently used project list on the file menu.
e Or by configuring TRANSFORM to open the most recently used project on start-up.

To complete the process, navigate to the folder containing the project, select the project in the list
and click the Open button.
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8

8.1

Transformations View

In

TRANSFORM provides a means of performing two types of transformations: best-fit transformations

and user transformations.

Best-fit transformations are performed by making and setting linked pairs and their variances in the

transformations table displayed in this view.

Using this view, you define which coordinate system to transform, which points are common to both
systems, which points to link for the transformation, and what the variance is for paired points.

This Section
View's Elements

Configuration Options

Best-fit Transformations

No-Scale Transformations

Fixed Point Transformations

User Transformations

Pairing Points

Linking Pairs

Working with Variances
Weighted Solutions

Residual Analysis
Error Radii
Transformation Parameters

Confidence Levels

Table Sorting
View'’s Toolbar

View’s Status Bar

View’s Elements

This section describes the various elements that comprise TRANSFORM’s Transformations view and

their function.

To switch to this view, click the Transformations tab along the left edge of the application window.
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EJ Heghway Layout Exsrmple - PrimaCode Transform = || &[5
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— | | oe? 404 o 120 Q10g N3 28 MAE oo’
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tuo68 510 - 10 (AR N4 31 86w bods”
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« 00050 7 100 | ooes 912
msmton e[| 00822
£281.18841" 0056 s r: z ' = '
Transistion East 557, Pracision 0.103 516 v 100 [RlR N 58" 35 5437w 0043
£120.89753° £0.056" ]
Target System Rotation -
& = Hone = Value = System
= 0" O 0.0
Linked Pairs : 10 of 12 5% Cl: 0120ft Ready
Menus

The menus provide access to each of the options available for this view of TRANSFORM.
All functions accessible via toolbar button can also be found in the menus.
For more information got to the section entitled Menu Items.

Toolbar

The toolbar provides quick access to some of the most common tasks associated with this view of
TRANSFORM.

To see a description of each toolbar icon, momentarily hold the mouse over each toolbar icon.
For more information on this subject, see the section entitled View’s Toolbar.

Best-Fit Coord System
The best-fit system is the system that will be transformed by a best-fit transformation.

The criteria for the transformation are the target points, their linked state and their variances, all of
which appear in the transformation table.

The points that belong to the best-fit system are listed in the best-fit system column of the
transformation table.

Target Coord System
The target system is the fixed system that is the target of a best-fit transformation.
The best-fit system will be transformed to best-fit the target system.

The points that belong to the target system are listed in the target system column of the
transformation table.

While a best-fit system can only target one other system, using Cloned points, from other systems
into the common target system, you can effectively target multiple systems.
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For more information on this feature, see the section on Cloned Points.

Target System's Rotation

This group provides three different ways to transform the Best-Fit System onto the Target
System.

You can have the Best-Fit System transformed relative to the Original target system meridian.

You can have the Best-Fit System transform relative to a user defined rotation of the Target
meridian.

Or, you can have the Best-Fit System transform to a Target meridian that maintains an
equivalence between the two meridians.

Best-Fit System's Parameters

The Transformations Parameters group box displays the four parameters a best-fit
transformation produces: rotation, scaling, translation north and translation east.

TRANSFORM uses these four parameters to convert the coordinates of the best-fit system into best-fit
coordinates that agree with the target system.

Rotation

The Rotation parameter is the most probable difference in meridians between the best-fit system
and the target system based upon a best-fit transformation.

The rotation parameter is the amount by which the subject system’s meridian must be rotated to
agree with the target system’s meridian.

Rotation Precision

The rotation Precision is the amount by which the Rotation parameter might vary based upon the
designated confidence level.

For example, at the default 95% confidence level, there is only one chance in twenty (5%) that

actual rotation angle would exceed the upper and lower limits obtained by apply the precision to the
computed rotation.

Scaling

The Scaling parameter is the amount by which the measurements used to produce the best-fit
system coordinates differ from the measurements used to produce the target system coordinates,

i.e. the difference in unit length for the measuring devices used to make the measurements for each
system.

The scaling parameter is the amount by which the best-fit system measurements must be scaled to
agree with the target system measurements

Scaling Precision

The scaling Precision is the amount by which the Scaling parameter might vary at the designated
confidence level.

For example, at the default 95% confidence level, there is only one chance in twenty (5%) that the

actual scaling would exceed the upper and lower limits obtained by application of the precision to the
computed scaling.

Translation North

The Translation North parameter is the amount by which the origin of the best-fit system must be
moved to agree with the origin of the target system.

Translation North Precision

© 2012 PrimaCode Technologies



Transformations View 189

The Translation North precision is the amount by which this translation parameter might vary at
the designated confidence level.

Translation East

The Translation East parameter is the amount by which the origin of the best-fit system must be
moved to agree with the origin of the target system.

Translation East Precision

The Translation East precision is the amount by which this translation parameter might vary at the
designated confidence level.

Transformation Table
TRANSFORM uses the transformation table to display the relationship between the best-fit system and
the target system.

The Best-Fit point column, link column, Target point column and variance column describe the
criteria that TRANSFORM uses to compute a best-fit transformation.

The other three columns, error radii, bearing residuals and distance residuals, provide information
that result from the best-fit transformation.

Status Bar

The status bar displays the number of paired points, the number of pairs that are linked, and the
confidence interval for the solution at the designated confidence level.

For very large systems of points, TRANSFORM will also displays a progress bar in the part of the
status bar that normally displays the Ready state during processing.

Dual Mode Cells
Three of the transformation table’s column’s display values in one of two different formats, the
variance column and the two residual columns.

By clicking in anyone of these cells, TRANSFORM switches from normal mode to extended precision
mode as shown below.
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By default each of these columns displays its contents in formatted text and with a specific number of
significant digits to the right of the decimal point, the format and precision of which is set by the
Units tab of the Tools -> Options dialog.

When one of the cells in any of these columns is entered, TRANSFORM converts its text from normal
mode to extended precision mode and without any formatting characters.

This has the added advantage of allowing copy and past routines to other programs.
To restore the original formatted text, one simply presses the escape key or leave that cell.
The next section

Configuration Options

8.2 Configuration Options

This section discusses the various options available to configure how this view displays information.
Showing & Hiding columns

To simplify the transformations view, you can hide the Error Radius column and the Variance
column by un-checking the Error Radius Column or Variance Column on the View menu.

Tip if all of the Variance values are not the same, TRANSFORM will not let you hide the
Variance column, since the values in that column are affecting the outcome of the best-fit
transformation.
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) Highway Layout Example - PrimaCode Transform EmrEl
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To restore a hidden column, simply click the menu item again.

Northing & Easting Residuals

You can switch between bearing and distance residuals to northing and easting residuals by clicking
Northing & Easting Residuals on the View menu.
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To switch back to bearing and distance residuals, click Bearing & Distance Residuals on the View
menu.

Description Columns

You can also selective show or hide a description column for the Best-Fit points and/or the Target
points as shown below:
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This feature is off by default because since TRANSFORM also provides a point’s description by
hovering the mouse of its point identifier and by including the description in the Target point
dropdown list.

View Only Paired Points
You can also switch between showing only paired points and showing all Best-Fit system points by

-
clicking the Show Only Paired Points toolbar button lg or selecting Only Paired Points on the
View menu.
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(8 Highway Layout Eample - PrimaCade Transform [=1[E]=]
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TRANSFORM automatically turns this filter on by default after running Detect Point Pairs, if the
detected pairs cannot be shown in the table without scrolling the view.

Table Sorting

The transformations table can be re-sorted based upon the values contained in each column of the
table.

To sort the table based upon the values in a different column, double click the header for that
column.

To switch between ascending and descending order, double click the column header a second time.
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Confidence Levels

Confidence levels affect the magnitude of all the parameter Precisions, the solution’s CI
(confidence interval) and the solution’s Error Radii for best-fit points.

To change the confidence level, click a new confidence level on the View menu or select Options on
the Tools menu and click the Precision Tab.

Point Filters
You can switch between filtered lists and un-filtered lists at any time by clicking the Show Filtered

-
Lists toolbar icon l‘i') or by clicking Filtered Point Lists on the View menu.
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For information on defining system filters, see the section entitled Filters Tab

Significant Digits

The number of decimal places that are displayed in this view can be configured by selecting Options
on the Tools menu and clicking the Precision tab.

In addition, TRANSFORM displays full precision values whenever the cell containing a value is entered
as shown below.
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8.3

For more information on significant digits see the section on User Options.

Units of Measure
You can switch between meters and feet by selecting Options on the Tools menu and clicking the
Units tab.

For more information see the section on User Options.

Resizing Columns

The width of each column in the table can be re-sized by resizing the application window. Each
column in the table will be resized proportionally as you resize the application.

The next section

Best-fit Transformations
Best-fit Transformations

The mathematical model TRANSFORM uses to perform a best-fit transformation is the least-squares
two-dimensional conformal coordinate transformation (see “Adjustment Computations” by Wolf and
Ghilani).

This model utilizes a system of redundant equations to solve simultaneously for a rotation angle, a
scale factor, a northing translation and an easting translation (Transformation Parameters).

In addition to performing a best-fit transformation, the least-squares solution also provides a humber
of very useful statistical values, such as parameter precision, error radii and confidence interval.

These statistical values are useful for determining the quality of a best-fit solution and for
determining the positional uncertainty for each point in the transformed system.

Unique to any best-fit transformation is that the sum of the squared errors (residuals) times their
respective weights will always be minimized.

Therefore, a best-fit transformation will always yield the smallest possible residuals associated with
each linked point and will therefore require the least amount of adjustment to the transformed
system to accomplish the best-fit solution.

The next section
No-scale Transformations
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84 No-scale Transformations

Start by selecting Open on the File menu, navigate to the Transformation Samples -> Scaling
Example folder and select the Scaling Example.tfm file, as shown below.
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TRANSFORM provides a method for removing or rolling back the scaling parameter for any best-
fit transformation.

By selecting Remove System Scaling on the Tools menu, TRANSFORM will present you with
the following dialog:

Scaling Roll Back 22

Taking this action will force one of the solution’s four systematic
4 I % errors (jts scaling) into the solution’s random errors (jits residuals).
Adding that linear bias to the residuals will render them and the
solution’s confidence interval (CI) un-usable for analysis purposes.

Are you sure you want to proceed?

review ramifications

The result of rolling back scaling reduces the Scaling parameter to 0 ppm or a scale factor of the
transformation is set to 1.000000000, regardless of whether or not the scaling was statistically
significant.

Scaling is statistically significant when the amount of Scaling is greater than its 95% Precision as
shown below in the Best-Fit System's Parameters group box.

Said differently, when a value of scaling of ZERQ does not fall within the theoretical upper and lower
limits of scaling for a transformation, then the scaling must be statistically significant.

In this example the lower limit of scaling would be -342.5 - 88.3 = -430.8 and the upper limit of
scaling would be -342.5 + 88.3 = -254.2.
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Since 0 does not fall within the limits of -430.8 thru -254.2, the scaling could never equal zero and
therefore is statistically significant.
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When statistically significant scaling is rolled back, TRANSFORM will show the scaling parameters in
red text as shown below and will display a red explanation mark to the right of the scaling box which
provides additional information when the mouse is held over it:
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Since Scaling is one of the four systematic errors associated with any best-fit transformation, it is
important to understand that when scaling is removed, that systematic error doesn't just disappear,
it is pushed into the solution’s random errors, i.e. the solution's residuals.

When this occurs, the residuals are no longer representative of the transformation's random errors
and are therefore always displayed as Pseudo residuals and the font color is changed accordingly as
shown above.

When the amount of scaling is very small, this process does not have a significant impact on the
overall solution.

But when the amount of scaling is significant, the process of removing scaling can have a number of
negative impacts on the overall solution.

Because scaling is an integral part of any coordinate transformation and because removing scaling
skews the residual values, the solution's pseudo residuals should not be used to determine which
points should be held (linked) and which should not.

Therefore, TRANSFORM forces you to do all the analysis work with scaling and then after the analysis
is complete, you have the option of rolling back scaling.

See also
Removing System Scaling | Scaling and the law

The next section

Fixed Point Transformations
8.5 Fixed Point Transformations

While such cases are probably rare, there are some instances when you may wish to hold one point
in a best-fit transformation. A couple of those reasons might be:

1. one monument found marking the prior survey is far superior to all the others.
2. only one monument found marking a prior survey is a record monument.

Note Using this same methodology, two points could also be held, however the
resulting solution would not be a best-fit transformation, since holding two points using a
weighted solution is the same as a solution with only two linked pairs. Since two linked
pairs comprise the minimum number of links to perform a transformation, such solutions
have insufficient redundancy to generate statistical information.

To hold a point, simply assign a very small variance to the pair being held, e.g. 0.0001' and much
larger variance to all the other pairs.

TRANSFORM will affectively hold one linked pair while floating the other linked pairs in a weighted
solution.

Note you cannot assign a variance of zero. The weights TRANSFORM uses to perform
best-fit transformations are inversely proportional to variances, therefore a variance of
zero would result in a divide by zero error.
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To insure that you have effectively reduced the residuals for the held point to zero, set TRANSFORM
to display northing and easting residuals, rather than bearing and distance residuals.

To switch modes, click the Northing & Easting Residuals on the View menu.

If you need to see more significant digits either click in the cell containing the residual or adjust the
number of significant digits for distances on the Precision tab of the Tools | OPTIONS dialog box.

See also

User Transformations
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8.6 User Transformations

TRANSFORM also provides a means to manually transform a coordinate system by providing any of
the four transformatoin parameters found in the Tools -> Options -> Transformations tab.

Options % =]
| Application | Comections |  Fiters | Precisions | Projects | Transformations |  Units
System: [Fleld Survey v]
Transformation
Base Poirt [2 'l { of rotation, scaling & translation }
User Translation:
Orig. Narth 10000.00000°  Mod. North 10000.00000
Crig. East 10000.00000 ° Mod. East 10000.00000 *
Crig. Blev 0.00000 Mod. Elew 0.00000
User Rotation & Scaling:
Beginning | {none) - End Point | (pone) -
Orig. Bra. Mod. Brg.
Crig. Dist. Mad. Dist.
Rotation + 157 47 02 68" Scaling 1.000000000000000
ok | | Cancsl
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[ (% =]

Options
Fiters | Precisions | Projects | Transformations |  Units

| Application | Comections

)

System: [Fleld Survey

Transformation

Base Point [2 vl { of ratation, scaling & translation )

User Translation:

Orig. North 10000.00000°  Mod. North 10000.00000 *
Orig. East 10000.00000°  Mod. East 10000 00000 *
Crig. Hev 0.00000 Mod. Blev 0.00000 "

User Rotation & Scaling:
Beginning |2 - End Poirt |3 -
Orig. Brg. M 73° 17 35.00" W Mod. Brg. N 88° 59 37.68" W
Orig. Dist. 427 820" Mod. Dist. 427 820"

Raotation +15° 42" 02.68" Scaling 1.000000000000000

ok | | Ccancsl

System
The System dropdown box provides the means of selecting any one of the systems defined within

TRANSFORM.
Base Point

The Base Point dropdown is used to select the point in the currently selected System that will be
used as the basis of a translation, rotation, or scaling of the system.

Translation
When a Base Point is selected, its Original and Modified coordinates are provided.

If you want to translate the coordinate System, provide new values for the Modified North, East or

Elevation.

Rotation
The amount of Rotation to be applied to the currently selected System can be defined by providing
an angle or by providing the difference in direction for any line.

The rotation will be applied relative to the selected Base Point for the user transformation.

Scaling

The amount of Scaling to be applied to the currently selected System can be defined by providing a
scale factor or by providing the difference in length for any line, however, the Field Survey system

cannot be scaled, all others can.
The scaling will be applied relative to the selected Base Point for the user transformation.
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Note If you manually modify any of the transformation parameters on the Transformations
tab of the Tools -> Options dialog for a system that is currently the subject of a best-fit
transformation, TRANSFORM will clear all links for that system. TRANSFORM will still report
residuals for each paired point, but they will be simple inverses between subject and target
points instead of best-fit transformation errors.

The next section
Pairing Points

8.7 Pairing Points
TRANSFORM uses paired points to identify which of the Best-Fit system points have a
corresponding Target system point, called a point pair.

Typically, a point pair is comprised of some point in a prior survey that corresponds to a point found
on-the-ground marking the prior survey.

In this scenario, the prior survey is typically the Best-Fit system, while the field survey is the
Target system.

However, this is just one of many possible scenarios.

TRANSFORM provides two means of pairing points, one is to select each pair manually, the other is to
allow TRANSFORM for find all probable pairs.

Initial identification of paired points

The process of identifying points common to both systems usually starts by performing an
approximate overlay of one survey drawing onto the other.

By visually sliding and rotating the inserted survey drawing around over another drawing, it makes it
possible to pick out those points that are common to both surveys.

If you are using a CAD environment, the simplest ways to insert one CAD drawing into another is to
right click in the drawing, select Copy with base point on the context menu, and when prompted,
select a base point.

Then switch to the other CAD drawing, right click in the drawing, select Paste as block and when
prompted, provide an insertion point.

When you have the first drawing inserted into the second drawing, click the block and select its grip
to slide or rotate the block until it visually fits the second drawing.

With the drawings overlaid, make a note of each point that is common to both surveys.

Selecting Systems

TRANSFORM identifies the system being transformed as the best-fit system and identifies the system
being transformed to as the target system.

In this context, the best-fit system is the movable system and the target system is the fixed system.
Using TRANSFORM, you are always best-fitting the best-fit system to the target system.

Therefore, you must select both a best-fit system and a target system to perform a transformation.
By default, TRANSFORM selects the Field Survey system as the target system, since this system

cannot be the subject of a transformation and is more often than not the system you want other
systems to best fit.

Pairing Points
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{3 Highway Layout Example - PrimaCode Transform [ ][ =
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Using the list of points found in common to the two systems, as noted in the previous section, find a
matching point identifier in the Best-Fit point column, click in the empty cell to its right located in
the Target point column, and select the matching point in the dropdown list.

Note The dropdown list of target points displays each point’s description to help
distinguish target points from any other point found in the system.
Therefore, it is good practice to define target systems with point descriptions.
Once you have selected the first point pair, TRANSFORM will re-order the target point list each time it
is displayed by placing the most probable match for a target point at the top of the list.

This speeds up the process of selecting pairs while also providing another means to insure target
points are selected properly.

Note The time it takes to resort the target point system each time TRANSFORM displays
the dropdown list depends on the number of points that the list contains.

Therefore, filtering the target system will significantly increase the efficiency of
TRANSFORM.

If you designate a pair of points in error, you will instantly know by the magnitude of the pseudo
residual for that pair.

TRANSFORM re-computes pseudo residuals each time a new pair is designated.

The displayed pseudo residuals are a result of a simulated best-fit transformation, however, the
coordinates of the Best-Fit system have not been transformed at this point in time.

Tip Never set check marks to link pairs until the process of identifying all paired points
is complete.

Once the first link is defined, TRANSFORM begins computing residuals on a different
criteria.

Detecting Paired Points
TRANSFORM also provides a means of detecting paired points automatically with a single click.
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Detecting pairs can be run without first identifying likely pairs or after any number of pairs have
been identified.

You do this by either clicking the Detect Paired Points toolbar button or by or selecting
Detect Paired Points on the Tools menu.

It is not recommended that this feature be used unless less or until each system has been filtered to
limit processing time and improve the reliability of the results.

EJ Highway Layout Exsrmple - PrimaCode Transform = || @ || 82
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Alert Performing this procedure without first setting filters for the target system can
result in anomalous pairings or no pairings. For better results always apply filters that will
limit the target system to only those points that are valid targets, e.g. bounds and pipes,
etc.

Filtering the systems limits how many points TRANSFORM will need to consider during processing and
will therefore greatly affect the speed and reliability of its detect pairs processing.

If either the Target System or the Best-Fit System have defined filter criteria but filtering has not
been turned on, TRANSFORM will prompt you to turn it on before detecting pairs.
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o

Options | 7 ” 3 |
|.Pq:p|ication |Corrections | Fiters | Precisions | Projects ITlansforrnations I Units |
System: | Field Survey -
View Filtered Lists View only paired pionts
Fitter options
) Include listed idertifiers (7 Exclude listed idertifiers
Filter List Select...
@ Include listed descriptions () Exclude listed descriptions
Fitter List BMD™ Select...
ok | | Ccancsl

Before running the Detect Point Pairs feature, it is sometimes necessary to adjust the Detect
Pairs Variance found by selecting the Tools - Options menu item and then selecting the
Precisions tab as shown below.

This value will increasing or decreasing the search area around each Best-Fit system point and
therefore will potentially increase or decrease the number of pairs detected, since TRANSFORM will
only report pairs for Target system points that fall within that search area around each Best-Fit
system point.

Always select a search radius/variance that is greater than the largest error you would expect a
Target point to have.

Typically, one to two feet will be sufficient to detect all valid point pairs.
If the search variance is too large, invalid pairs will be identified and if it is too small, some valid

pairs will be missed, especially when points have been damaged and are no longer in their original
and undisturbed locations.
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s i

Options

7=
|.-’-'q:|p|ic:ation | Comections | Fitters | Precisions |Projects | Transformations | Units |

Significart Digits

Coordinates: |2 & (decimal places)
Seconds: |2 % (decimal places)

Distances: [3 5+ (decimal places)

Preset Values

Default Pair Varance 0100 feet
Detect Pairs Varance 15 feet

Max Allowable Scaling 05 feet/100feet

Corfidence Level
(71 B8% (un-modified) ) 90% emor @ 95% emor ) 99% emor

(affects the display of emror radiuses, confidence interval, and precisions)

Defats | |  OK | | Canecsl

The detection process can be re-run any number of times using differing search radii.

TRANSFORM will remove points outside the new search radius and include any new points that are
within the new search radius.

Therefore, you can use the Detect Point Pairs feature with no pairs selected, with only one pair
selected or with many pairs selected.

When Detect Point Pairs is run, it will refine your selections, adding or removing pairs that to not
fit the currently defined criteria.

If Detect Point Pairs finds too many pairs that aren't relevant, then decrease the Detect Paris
Variance and run again.

Likewise, if it didn't find all the proper pairs, then increase the Detect Paris Variance and run again.

It should also be noted that when Detect Point Pairs is run with some points linked, the linked
points will not be removed, even if they do not fit the currently defined criteria.

Un-pairing Points
After pairing points it is sometimes necessary to un-pair a point that was not appropriate.
Un-pairing points simply involves deleting the Target of the Best-Fit point.

This action will automatically reset the link state and remove the variance for that best-fit point as
well.

With the Transformations tab selected as show below, find the point to be un-paired in the Best-
Fit Point column of the table.
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Then select the text for the corresponding Target point in the same row of the gird, delete it and
press the Enter key or click in the cell containing the Target point text to open the dropdown list

and select (none) at the top of the list as shown below.
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Another alternative is to un-pair all paired points in one operation.

This can be done by selecting Clear All Pairs on the Edit menu.

To reverse this command, simply select Undo on the Edit menu.

Pairing Restrictions

Any number of Best-Fit system points can be paired with the same Target System point as shown
below, however, TRANSFORM will only let you Link one such pairing.
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A Best-Fit System can only target points contained in a single target system, however, using cloned
points you can simulate targeting more than one system.

For more information on this feature, see the section on Cloned Points.

The next section
Linking Pairs

8.8 Linking Pairs

TRANSFORM computes a best-fit transformation using linked points and their variances.

By linking a pair of points, you associate a point in the Best-Fit System with a corresponding point
in the Target System.

TRANSFORM does not perform a transformation until at least two pairs have been linked.

Pairs that do not contribute to a best-fit solution are always shown in powder blue and when there
are no linked pairs, TRANSFORM also labels the column header Inverse residuals.
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Linking Points

To link a pair of points, click the check box for that pair in the Link column.

TRANSFORM computes new residuals each time a link is established.

With each succeeding link, TRANSFORM updates the best-fit transformation's residuals, parameters,
parameter precisions, error radii, confidence interval and transformed coordinates.

Note If you inadvertently link two or more points that don’t describe the same
theoretical positions in both systems, TRANSFORM fills all the parameter text boxes with

‘(check pairings)’ or ‘(excessive scaling)’.

To work around this issue, start by linking the two points that are most likely a match.
Then link the next pair of points with the smallest residual.
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Using linked points

TRANSFORM uses linked points to determine which of the paired points will be used for a best-fit

solution.

Two linked pairs comprise the minimum number of links to perform a transformation.

However, two linked pairs will not generate a best-fit transformation with statistical output, since it

represents a unique solution with no redundancy.

As can be seen in the example below, there are two linked pairs and the Precision values for the
Best-Fit System's Parameters are blank as are the Error Radii.
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With three or more linked pairs, TRANSFORM will provide the full complement of statistical values for
the best-fit solution as shown below.
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Link all paired points option

By clicking the Toggle Linked State toolbar button

1]
[
or by selecting the Toggle All Links item

on the Edit menu you can add or remove all the check marks in the Link column at one time, with

two exceptions.
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The first exception is when multiple Best Fit System points are paired to the same Target system
point, in which case the Toggle All Links will ignore the duplicate Target points with the largest
residuals.

The second exception is when there are some linked pairs and some un-linked pairs.

When this is the case, the first time the Toggle Linked State toolbar button |E is clicked,
TRANSFORM links all the remaining un-linked pairs.

The next time the toolbar button is clicked it clears all links.
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Note TRANSFORM will not toggle all links to the checked state if the same target point
appears in more than one pair. In that instance, the best link for the transformation will
be linked, the others will not Show only paired points

To make it easier to view only the paired points in the grid without scrolling the view or viewing un-

L
paired points, simply click the View Only Paired Points toolbar button Lé or click Only Paired
Points on the View menu.

Repeat the process to undo this option.
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Linked Pair Restrictions
TRANSFORM will not allow you to link to the same target point more than one time, since this would
create an unbalanced or distorted best-fit solution.

Doing so would also imply that you have more than one coordinate position defined in the Best-Fit
System marked by a single point in the Target System, which in turn means that both of those best-
fit points are really the same.

The next section
Working with variances

8.9 Working with variances

TRANSFORM uses the paired point variances to perform weighted best-fit transformations.

When all paired point variances are equal, all weights will be equal and therefore the variance values
will no affect on the best-fit solution.

What are variances

A variance is a measure of the estimated accuracy or reliability of the paired point. In practice, you
can generally think of a point’s variance as the reliability of the target point instead of the combined
reliability of the subject and target points.

The default variance
TRANSFORM automatically provides the default value for each new pairing of a Best-Fit point to a
Target point.

If you change the variance of a target point, TRANSFORM will continue to use the new value you
supplied thereafter.

If you change the variance of any currently defined pairing, all future pairings will automatically be
assigned the new variance.
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To change the default point variance used for new projects, select Options on the Tools menu and
select the Application tab.

The Application tab allows you to change the default variance to some other value.
Thereafter, all new best-fit transformations and projects will use the new default value.

Options @I

| Application I Comections I Fitters | Precisions | Projects | Transformations | Units |

P

Significant Digits

Coordinates: & |5 (decimal places)
Seconds: 2 % {decimal places)

Distances: |3 - (decimal places)

Preset Values

Default Pair Varance IRIE | fest
Detect Pairs Varance 15 feet
Max Allowsble Scaling 05  feet/100feet

Confidence Level
) B8% jun-modified) 1 90% emor @ 95% emor ) 99% emor

(affects the display of emror radiuses, confidence interval, and precisons)

Defauts | | OK | | Cancel

When defining a new default variance or when reassigning all variances for a solution, you can only
enter up to three decimal places, which is the number of decimal places TRANSFORM displays in the
transformation table (read mode).

Note Because weights are inversely proportional to variances, a variance of zero
would result in division by zero, therefore a variance of zero cannot be applied to a point
pair.

Tip if all of the variance values are not the same, TRANSFORM will not let you hide the
variance column, since the values in that column can affect the outcome of a best-fit
transformation.

Reassign all variances
TRANSFORM also allows you to change all variances for the current best-fit solution at one time.

To change all the variances, select Reassign All Variances on the Tools menu or click the

==
Reassign All Variance toolbar button LFJ. TRANSFORM the provides the following dialog box:
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Reassign Variances g

Mew value 0100 fest

| oK | [ cancel |

Enter the new default variance and click the OK button to chance all variance for the current project.

Acceptable range of values

The minimum variance when working in both meters or feet is 0.0001 or one more decimal place
than is shown by default.

The maximum variance when working in meters is 3.000 and the maximum variance when working
in feet is 10.000.

However, you can provide up to four decimal places when entering individual variances in the
transformation table.

The fourth or last digit is hidden until you click in the cell containing any give variance, at which time
TRANSFORM switches from read mode to edit mode.

The fourth digit, while unreasonable as an estimate of accuracy, can be especially useful in certain
circumstances such as when trying to hold a single point.

In such instances, you can enter a variance of 0.0001, which will be displayed as 0.000 in read
mode.

Under most circumstances, that will result in that linked pair having a residual of zero. If it doesn't,
then all the other variances can be increased in size which will decrease the size of the residual to

zero for the held pair (see Weighted Solutions).

Intermixing Variances

By changing the variances so that all variances are not equal, you can create weighted solutions that
give some linked points greater weight than other linked points as will be seen in the next section.

Weighted Solutions

8.10 Weighted Solutions

TRANSFORM performs weighted solutions by converting each linked pair's variance into weight.

Since weights are inversely proportional to variances, the smaller a pair’s variance is, the larger its
weight will be.

TRANSFORM will always use the supplied variances to perform a transformation.
If all variances are all the same, then TRANSFORM produces an un-weighted best-fit transformation.
In most circumstances, there will be no need to change the solution's variances.

However, if there are only a few target points and one of them is of questionable quality or if there
are many target points, but some target points are bounds and some are iron pipes for instance,
then you may want to assign variances accordingly, giving bounds more weight and pipes less
weight.

In the example shown below, point #125 and point #102 were both damaged bounds.

They were also the only two points with residuals larger than the solution's 95% CI which would
normally suggest that they where no longer in their original and undisturbed locations.
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As such, these points would be excluded from the solution be clearing their links, but in this instance
they are kept in the solution but given a lower weight by changing their Variances.
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- 0" 0 000

Linked Pairs : 12 of 12 95%C1: 04T1ft Ready

See also

Variances | Fixed Point Transformations

The next section
Residual Analysis

8.11 Residual Analysis

TRANSFORM's table of Residual values are nothing more than the difference between the northings
and eastings of each paired point for the two systems being compared, i.e. the best-fit system and
the target system.

Those Residuals listed for linked pairs represent that part of the best-fit solution that cannot be
attributed to the solution's four transformation parameters, i.e. the solution’s systematic errors, i.e.
Rotation, Scaling, Translation East, Translation North.

Therefore, those values listed in the Residual columns for pairs that are not linked (not contributing
to the best-fit solution) are not actually solution residuals but rather are simply the difference
between the two points (an inverse).

These values are shown in powder blue to remind the user that they are pseudo values representing
the amount of error between the best-fit point and the target point.

© 2012 PrimaCode Technologies



218 PrimaCode™ Transform User's Guide
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As noted in the Parameters section that follows, the solution’s systematic errors are the best-fit
solution's four transformation parameters noted in the Transformation Parameters group, as
shown below.

Transformation Parameters

Ruotation 95% Precision
- 15 42° 02 68" =0° 0 12"

Scaling 95% Precision
+ 496 ppm +57.1 ppm

1.000 0459 583 504 710

+1/20,1678

Translation Marth 95% Precision

6281.18841" =005
Translation East 95% Precision

4180.89753" += 005"

Another characteristic of residuals is that the sum of all linked-pair-northing-residuals will always
equal zero as will the sum of all the linked-pair-easting-residuals.

Lastly, in keeping with the laws of probability and statistics, residuals will always be random in
nature, with their algebraic sign having as good a chance of being positive as being negative (when
residuals are viewed as differences in northings and eastings).

A residual can be thought of as representing a combination of the error in setting the monument by
the original surveyor and the error associated with the locating of the monument by the retracing
surveyor.
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In practice, the residual is often considered an estimate of how accurately the prior surveyor
performed his work, based upon the assumption or fiction that the more modern work is without
error.

As such, the residual provides the primary means of evaluating the monuments found marking a
prior survey and they also provide the primary means of tweaking a best-fit solution.

Northing & Easting Residuals
TRANSFORM displays two types of residuals: Direction and Distance residuals or Northing and
Easting residuals.

By default, TRANSFORM displays Direction and Distance residuals. To switch between these two
modes, select the *“Northing & Easting Residuals’ item on the View menu.

E] Highrwary Layout Example - PrimaCode Transform = || & || B2
File Edit View Teals Help
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— - 0063 3
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1,000 045 523 504 T10 T o0er T
+ 0.0050 7 700 | ooee %12
T A =
0 18 - 03 e
B281.18841° £0.056" T 315 Y
T 5
Transiation Esst 55% Predision o103 516 ¥ 100 R[N 0023 003z
418089753 =0.05° | |
Target System Flotation
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+ 0 00 000
Limked Pairs: 10 of 12 §5%Cl: 0130t Ready

Uses for residuals
You can use residuals in a variety of ways. For instance, before a pair is linked, TRANSFORM
provides a pseudo value that can be used to predict if a pairing is appropriate.

After pairs are linked, the residuals are used to help determine if the points found marking the prior
survey are in their original and undisturbed locations as will be seen later in this section.

Resort the table

To make the process of identifying the largest residuals easier, you can resort the transformation
table by the magnitude of the distance residuals. To do this, simply double click the column header
for the Distance residual column.
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Evaluation of Residuals
An evaluation of the residuals should always start with all pairs linked.

Linked points that have residuals that are inconsistent with the norm for the transformation are
removed from the solution.

This is done by clearing the check box in the Link column for that pair.

A good rule of thumb for identifying inconsistent residuals is to compare the magnitude of the
distance residuals with the 95% confidence interval.

If the distance residual is greater than the 95% confidence interval, then it is likely that the pair
should be removed from the solution.

Typically, inconsistent residuals will be an indication of one of the following circumstances:
1.The target point was set in error.
2.The target point has been damaged since being set.
3. The target point was located in error by your field crew.
4. A mathematical error was made converting a prior survey’s mathematics to coordinates.
5.The prior survey’s mathematics were in error.

Clear one link at a time

Only remove one link at a time when determining which linked pairs should be removed from the
solution.

Each time the link state of a pair is changed, TRANSFORM performs a new best-fit transformation and
displays a new confidence interval and new residuals.

Using the evaluation criteria noted above and the new confidence interval and residuals, you then
determine the next linked pair that should be removed from the solution.
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This process is repeated until all the remaining linked pairs have residuals that are consistent, that is
to say they are equal to or less than the 95% confidence interval for the solution shown in
TRANSFORM's status bar.
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Note Because of the statistical nature of a lest-squares transformation, the reliability of
the statistical values will increase as the number of linked pairs increase.

You can verify this relationship by watching the parameter precisions and error radii
while increasing or decreasing the number of linked pairs (use only those pairs that have
consistent residuals for this test).

At the completion of the analysis process, you will have effectively identified which of the points
found on-the-ground (the Target System points) should be held and which are no longer in their
original and undisturbed locations.

Furthermore, you now have a fairly comprehensive analysis of the difference in meridian and
measuring devices for both coordinate systems and how reliable that value is, based upon their
95% Precisions.

Lastly, the transformed coordinate values shown on the System Points tab provide the
statistically-most-probable positions of any missing points from the survey being retraced and those
transformed values can now be Exported for use in other programs.
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See also

Tweaking Transformations

The next section
Error Radii

8.12 Error Radii

Error radii are a special case of the classical error ellipses typical to most least-squares
computations.

For the two-dimensional conformal coordinate transformation, the semi-major and semi-minor axes
of the ellipse are always equal, hence the reference to a radius.
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Estimated positional uncertainty

The error radius is the precision (positional uncertainty) of the transformed system’s theoretical
coordinates for a given confidence level.

Error radius uses

Therefore, you can use these values to limit the search area when looking for monuments, you can
use it to validate traditional style computations or you can use it to determine compliance with
positional tolerances.

When using the error radius to validate traditional computations, you compare the coordinates of the
point computed by classical means with the theoretical coordinates of the transformed system.

If the point relocated by traditional means falls within the error radius of the theoretical point, then
the relocated point is probably defensible.

Error radius points

TRANSFORM computes an error radius for every point in the best-fit system, the system that was
transformed.

Confidence levels
TRANSFORM computes error radii based upon the specified confidence level, as is the case for
parameter precisions.

Changing the confidence level on the View menu will change the magnitude of the error radii
accordingly.

Hiding the error radius column
You can hide the error radius column by clicking the menu item Error Radius Column in the View
menu.

TRANSFORM offers this option to simplify the view by hiding non-essential information, when not
used.
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The next section

Transform Parameters

8.13 Transformation Parameters

The transformation view has a group box entitled Transformation Parameters as show below.

Parameters
Rotation 957% Precigion
- 157 42 02 68" =07 00 12
Scaling 95% Precision
+ 456 ppm + 571 ppm

1.000 045 583 504 710

+ 0.0050 / 100

Translation Marth 95% Precision
£281.18841° += 005"
Translation East 95% Precision

4180.89753 " +0.056"

This group displays the four basic transformation parameters used to compute transformed
coordinates for a system after it has been best-fit to another coordinate system.

This group of values also includes a precision value for each of the four transformation parameters
at a given statistical confidence interval (e.g. 95%).

Application of parameters

TRANSFORM uses the following formulas to compute modified coordinates for any system that has
been transformed:

X' =(ScosfB)x-(SsinB)y + T,

Y =(Ssin@)x-(Scos@)y + T,

X" and Y’ equal the transformed coordinates,
S = the scaling,
0 = the rotation angle,
x and y equal the original coordinates,

T, and T, = the translation along the x and y axes respectively.

Note Two of these four parameters, rotation and scaling, can be used independent of
the formulas.

The other two parameters, translation X and translation Y are only relevant in the context
of the above formulas and cannot be used independently.

Rotation Parameter
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The Rotation parameter is the statistically most-probable difference between the meridian of the
system being transformed and the fixed system being targeted.

The rotation parameter’s Precision is the amount by which the rotation parameter might vary based
upon the selected confidence level (e.g. 95%).

When the Rotation text box is entered, TRANSFORM switches from display mode to read mode. In
read mode, TRANSFORM will display all possible significant digits for copying and pasting into other
programs while minimizing the chances of input errors and round-off errors.

By double clicking the Rotation text box, TRANSFORM will cycle through its six different angular
formats:

1.The angle is display with degrees, minutes, seconds symbols (default) and a fixed
precision.

2. The angle is display with degrees, minutes, seconds symbols format and maximum
precision.

3. The angle is displayed in AutoCAD format (i.e. with degree symbol replaced with
'd"

4.The angle is display in any one of the user selected input format (Tools ->
Options -> Units)

5.The angle is displayed in decimal degrees format.

The Rotation text box displays the angular units in anyone of six different formats as shown
below.

The first or default format is the fully symbolized format with the number of significant digits defined
by Tools -> Options -> Precision.

Transformation Parameters Transformation Parameters

Ruotation 95% Precision Rotation 35% Precision
- 157 42" 36 65" =[F 4 25" 15° 42" 36.6909385775" =07 4" 25"
Scaling 95% Precision Scaling 35% Precision
+ 186.2 ppm #1282 9 ppm + 1862 ppm + 1282 .9 ppm
1.000 186 210 557 790 1.000 186 210 557 750
+1/5370.3 +1/5370.3

Translation Narth 55% Precision Translation Narth 35% Precision
6281.32784 " +0.304 " 6281.32784° =0.304°
Translation East 55% Precision Translation East 35% Precision
4179.72628" =030 " 4179.72628" =0.304°
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Transformation Parameters
Ruotation

-15d42°36. 6505385 775"
Scaling

+ 186.2 ppm

1.000 186 210 557 790
+1/53703

Translation Narth
628132784

Translation East
4179.72628"

Transformation Parameters
Ruotation

15.423669093338943

Scaling
+ 186.2 ppm

1.000 186 210 557 730
+1/53703

Translation Marth
628132784

Translation East
4179.72628"

95% Precision
=[F 4 25"

55% Precision
+ 1282 5 ppm

55% Precision
+0.304 "
55% Precision
=030 "

55% Precision
=0° 4 25"

55% Precision
+ 1282 9 ppm

95% Precision
=0.304 "
95% Precision
=034 "

Transformation Parameters
Ruotation

15-42-36 6505333543

Scaling
+ 186.2 ppm

1.000 186 210 557 730
+1/53703

Translation Narth
628132784

Translation East
4179.72628"

Transformation Parameters
Ruotation

015.710191927470600

Scaling
+ 186.2 ppm

1.000 186 210 557 730
+1/53703

Translation Marth
628132784

Translation East
4179.72628"

95% Precision
=[F 4 25"

55% Precision
+ 1282 5 ppm

55% Precision
+0.304 "
55% Precision
=030 "

55% Precision
=0° 4 25"

55% Precision
+ 1282 9 ppm

95% Precision
=0.304 "
95% Precision
=034 "

TRANSFORM will remember the last format used and will always revert to that format when the text
box is entered.

Scaling Parameter

The Scaling parameter is the statistically most-probable difference in unit length between the
measurements used to describe the surveys being compared.

The scaling parameter’s Precision is the amount by which you could expect the scaling to vary
based upon the chosen confidence interval (e.g. 95%).

Note This parameter can be rolled back for any best-fit solution by simply right-clicking
any of the scaling boxes and selecting Remove Scaling.

For more information, see Removing System Scaling.

In practice, the Scaling parameter is often thought of as applicable only to the system being
transformed.

However, a target system can also cause the solution to have scaling (e.g. when performing
fieldwork with an un-calibrated electronic measuring device).

TRANSFORM displays scaling in four different formats:

1.In parts-per-million notation (first text box)
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2.As a whole number used as a multiplier (second text box)

3.In parts-per-hundred notation (third text box)

4. And by double-clicking the third box, you can switch to one-part-per notation.

Transformation Parameters Transformation Parameters

Rotation 55% Precision Rotation 95% Precision
- 15" 42" 02 68" =000 12" - 15" 42° 02 68" +=0° 0 12"

Scaling 55% Precision Scaling 95% Precision
+ 496 ppm +57.1 ppm + 436 ppm +57.1 ppm

1.000 045 583 504 710 1.000 045 583 504 710

+ 0.0050 / 100 +1/201678

Translation Naorth 95% Precision Translation Marth 95% Precision

628118841 =005 6281.18841" += 005"
Translation East 95% Precision Translation East 95% Precision

4180.89753" =005 4180.89753" + 005"

When the whole number scaling notation text box is entered, TRANSFORM switches from display
mode to read mode by removing the intervening spaces (used to making it easier to read) so that
this value can be copied and pasted into other programs, thereby minimizing the chances of round-
off and input errors in the transfer process.

Transformation Parameters Transformation Parameters

Ruotation 95% Precision Ratation 55% Precision

- 15" 42° 02 68" +=0° 0 12" - 15" 42" 02 68" =000 12"

Scaling 95% Precision Scaling 95% Precision
+ 436 ppm + 571 ppm + 4596 ppm +57.1 ppm

1.000 0459 583 504 710 1.00004558350471

+ 0.0050 / 100 + 0.0050 / 100

Translation Marth 95% Precision Translation Naorth 55% Precision

6281.18841" +0.05:" £281.18841° =005
Translation East 95% Precision Translation East 55% Precision

4180.89753" +0.05:" 4180.89753" =005

Translations North & East

The Translation North and Translation East values are provided only as a means to perform
manual check computations using the formulas provided above.

These values have no significance outside the context of those formulas.

To see the affect of a best-fit transformation on any given coordinate position, open the Options
dialog on the Tools menu and then select the Transformations tab.
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e

Options [ ® =]
| Appiication | Comections | Fiters | Precisions | Projects | Transformations |  Units

System: | 1981 Highway Layout -

Transformation
Base Poirt [E[H] | {of rotation, scaling & translation )

Best{it Translation:

Orig. North 5000.00000 * Med. North 5741.73636°
Orig. East 5000.00000 * Mod. East 10347.70522"
Crig. Elev 0.00000 * Mod. Elev 0.00000 "

Best{it Rotation & Scaling:

Beginning [{none} ~ End Pairt [{nnne} -
Orig. Brg. Mod. Bra.
Crig. Dist. Mod. Dist.
Rotation - 157 42 02.68" Scaling 1.000049583504710
ok | [ Ccancel

Next select a Base Point in the dropdown list provided.

By comparing the Original North to the Modified North coordinates, you can get a since of the
translation taking place for any given point.

Note however that if you pick anther point, the amount of translation will be slightly different.

Precision uses

The parameter precisions are used to determine the statistical significance of each parameter at a
given confidence interval, e.g. 95%, and can be used as a secondary means of tweaking a best-fit

transformation.

For instance, if the scaling parameter’s value is greater than its precision, then the scaling is said to
be statistically significant.

That is because the upper and lower limits of the scaling will never include the value zero.
However, when the precision is greater than the scaling, then the scaling is said to be statistically
insignificant.

That is because the value zero falls between the scaling’s upper and lower limits.

Note You will quickly discover that there is no profit in trying to tweak a best-fit solution
by monitoring transformation parameters.

However, parameter precisions can provide a valuable secondary means of tweaking a
transformation, after considering residuals, since the precisions are a measure of how
tight the solution is.

See also
Rotate System Meridian | Removing System Scaling | Transform and the Law | Scaling and the Law

The next section

© 2012 PrimaCode Technologies



Transformations View 229

Confidence Levels

8.14 Confidence Levels

Confidence Levels are used to compute the statistically most-probable precisions for the solution’s
four transformation parameters, for the solution’s confidence interval and for the transformed
system'’s error radii.

Sorted Target Lists
Only Paired Points

Filtered Point Lists

Error Radius Column

[<]

Best-Fit Description Column
Target Description Column

Yariance Column

[<]<]

Bearing & Distance Residuals

Morthing & Easting Residuals

68% Confidence Level

90% Confidence Level

95% Confidence Level

99% Confidence Level

One-part-per Scale Motation

=¥ Refresh

.

For instance, a rotation parameter of +20° 19’ 35” having a precision of £0° 00’ 15” computed at a
95% confidence level indicates that there is only one chance in 20 (5%) that the true rotation angle
would fall outside the upper or lower limits of the computed most-probable rotation angle.

You can select any one of the four different confidence levels shown on the View menu.

When you choose the 68% confidence level, TRANSFORM displays the normal (unadjusted) value for
confidence interval, error radius and parameter precision.

When you choose a higher confidence level, TRANSFORM re-computes the magnitudes for all the
dependent values based upon the selected confidence level.

The next section
Table Sorting

8.15 Table Sorting

You can sort the transformation table based upon the values contained in any one of its columns and
you can sort it in ascending or descending order.
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() Highwiay Layout Exarmple - PrimaCade Transform [= & =
File Edit View Teols Help
- - L Ar (e o I -
S PHB O S S I B PSS e
— P Enor Aad BestFt | Link | Target | Voriance | Brg Resicual Dst Residual «]|
£ = o1 [ _ooes 07 v 107 [N SES 19 2180 W 003z
E Tty Layond | o8 10 v 106 oI N 5T 1003 W 0038
E  Target Coord. Symem | [ o3 516 = ] (R[N N 74° 18 57.05" W o4y
E [ Fed Suvey =] [ oos- 802 - 12 000° £ 50° 54 3167 W ooge
— | | Goes | 903 o 1% Q10g N7 EFS0E Qe
g ([ Spete Favem | woess | wa v 103 a1 SET 3 S6H0 W 0.0e7
;5 Rotaton 35% Precision 0,067 904 v 120 [T R HZ1"4F NTTE n.o7E"
] + 10" £ 00.00" =10 00 10 0057 306 v n7 (X8 S 8545 120FE Dz’
- SR 5% Procision 0.1 500 " 183 000’ 5 3° 0F 2175 W 018’
= 0.058 58 o 1 [RR STE I 1ATEE [RFIH
+ 496 +463 L |
= L= ] ose | wa 102 fi80° 13
1000 048 553 504 710 | oo | s 128 o’
= 10,0050 £ 100 ||
Transiation Morth 5% Precision
484521933 +0.086°
Transistion East 557 Precision
e 20056 n
Target System Rotation :
= Mone & = Value = System
- 15" 47 28
Linked Pairs : 10 of 12 95%C1: 0430 ft Ready

By default, TRANSFORM sorts the grid using the best-fit point column and it sorts it in ascending
order.

To switch to descending order, simply double click the header of that column.

To sort the grid using the values contained in some other column, simple double click the header of
that column instead.

An arrow appears in the header of the column doing the sorting. The direction of the arrow indicates
the sort order, i.e. ascending or descending order.

In the example shown above, the grid is sorted in ascending order using the values in the distance
residual column.

The next section
View’s Toolbar

8.16 View’s Toolbar

TRANSFORM displays a toolbar with buttons for many of the common tasks associated with this view.
These toolbar buttons are simply a shortcut for selections found in TRANSFORM’s menus.

ECHB YN $S 9% FPETHEHO

The buttons are (from left to right):
e New Project
e Open Project

e Save Project
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e Print Report

e Undo

e Redo

e Import System Points
e Export System Points
e Inverse Points

e Clone Point

e User Transformations
¢ Define System Filters
e Show Filtered Lists

e Show Only Paired Points
e Toggle Linked States
e Detect Point Pairs

e Reassign All Variances

e Help Contents

TRANSFORM displays a pop-up message describing the function of each toolbar button after holding
the mouse over a button for a few moments. See the appropriate section of this manual for the use
of each button.

The next section
View's Status Bar

8.17 View’s Status Bar

TRANSFORM's status bar is located along the bottom edge of the application.

The status bar displays the number of linked points, the number of paired points, the confidence
interval, the confidence level and a section for a progress bar when the application is waiting for a
process to complete.

Linked Pairs: 10 of 12 95% CI: 0130 ft Ready

TRANSFORM updates the number of pairs and number of linked pairs each time you select a target
point or click a link check box. The first of the two values is the links the second is the pairs.

TRANSFORM labels the confidence interval with the confidence level used to compute it, i.e. 69%,
90%, 95%, or 99%.

TRANSFORM uses the remainder of the status bar to indicate the state of internal processing.
When all processing is complete, the status bar reads ‘Ready’.

When processing takes more than a moment, such as displaying the target point dropdown list,
TRANSFORM displays a progress bar to let you know that what is going on.

© 2012 PrimaCode Technologies



232 PrimaCode™ Transform User's Guide

9 System Points View

The system points view is where systems and coordinates are viewed, created, edited and deleted.

The system points view is accessed by clicking the System Points tab along the left edge of the
application.

In This Section
View’s Elements

Configuration Options

Define New System

Delete System
Rename System
Duplicate System
Define Points
Delete Points
Edit Points
Relabel Points

Undo - Redo Options

View'’s Toolbar

View’s Status Bar

9.1 View’s Elements

This section describes the various items that comprise TRANSFORM'’s System Points view and their
function.
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@ !-hgha-:-,' Layout Exarmple - PrimaCode Transform = || & || 82
File Edit View Teols Help
= - | . - :
= Py ES IS T @
= Lebel = Nerthing [ Easing [ Elevation Descripion | =
E ,':”“"“9!“ - M1 5801 Ea050 | 1023618110 0.00000 | SPIKE
E Sureey LI [ 10000.04000 | 0000 00000 | 0.00000 | SPE
S R ——— B 0122 k21 [ 959023559 | £.00000 | SPIRE
E o) 5 398013770 9031 36591 000000 SFIKE
. g 941542845 B5B2 31317 000000 SFIKE
- 7 5200 78502 [ §245 8064 . 0.00000 G
I et i | 8 4348 857 [ TEET 06405 . 0.00000 [ ok =
3 &) Oiginal Coordnates B 3710.345% [ 7625.19386 | 0.00000 | SPIRE
= Translomed Coordnates 100 7TT1E 10376 B5ET7E 0.00000 BHD
& L 9520 80012 10316 80219 000000 REBAR
- B T o 3845 25307 _ WWLITM9 | 000000 | BNDLearing
% Upsr Teansfoemation | wa 977824240 [ 102:0 34687 . 0.00000 |enp
Baet-Fi Tranalcomation ] e [[R1F7] 960825132 000000 | REBAR,
No-scale Transfomation 105 10148 29684 854291511 000000 REBAR
106 0068 43482 953921154 £.00000 END
w0 0073 450 Lar b ] L0000 BHD
P System P Plosnd — ! ! !
[ | | 108 10108 slreE2 | 8361 29853 | 000000 (=1
[ OcocPors | | m2 1008324319 315070235 000000 | REBAR,
Edu Font 115 1013506965 910891629 000000 REBAR
10 \ 118 gaTs 781 9005 3402 £.00000 L
Duleio Syt Fleiobel Erirka | $922.1%089 _ 206565157 . 0.00000 [eno
IO s | $458 a2 | 8540 23474 | £.00000 |BHD
120 406 26243 B533.66256 000000 BND
12 9234 77360 B114 27834 000000 BND
122 9350 45365 7885 84350 £.00000 |REBAR A
Shorwing Points : 44 of 44 System Units: Feet
Menus

The menus provide access to each of the options available for this view of TRANSFORM.
For more information on this subject, see the section entitled Menu Items.

Toolbar

The toolbar provides quick access to some of the most common tasks associated with this view of
TRANSFORM.

To see a description of each toolbar icon, momentarily hold the mouse over each toolbar icon.
For more information on this subject, see the section entitled View’s Toolbar.

Coordinate Systems
Use the Coordinate System dropdown box to select a coordinate.

TRANSFORM will display the point labels, coordinates and point descriptions for each point contained
in the currently selected Coordinate System.

System's Target

Provides the name of the system that was targeted for the Coordinate System's best-fit
transformation.

Original or Transformed Coordinate Attributes
Use these radio buttons to select which type of coordinate data to display in the point list table.
Original coordinates denotes an unmodified coordinate, usually the imported values. Transformed

coordinates denote coordinates that have been changed due to a transformation (best-fit, user or no-
scale).

Transformation Types Attributes
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TRANSFORM uses four radio buttons to indicate how the currently selected Coordinate System has
been transformed.

The four possible modifications to system coordinates are: None, Best-Fit Transformation, User
Transformation or No-Scale Transformation.

New System button
Use this button to create a new coordinate system.
Delete System button
Use this button to delete the currently selected system in the Coordinate System dropdown list.
NOTE: The Field Survey system cannot be deleted nor can the name be edited.
Rename System button
Use this button to rename the currently selected system in the Coordinate System dropdown list.
Duplicate System button

Use this button to make a copy the currently selected system in the Coordinate System dropdown
list.

New Point button

Use this button to create a new point. TRANSFORM adds all new points in the last row of the point list
table.

After the point is defined, it is arranged according to the current sort order for the table.

Delete Point button

Use this button to delete a coordinate point. Deleted points can be restored using the undo feature
available on the Edit menu.

Edit Point button
Use this button to edit the data describing the currently selected point in the view's table.
Relabel Points

Use this button to relabel all or part of the points contained in the currently selected system in the
Coordinate System dropdown list.

Point List Table

This is where TRANSFORM lists the definition of each point contained in the currently selected system
in the Coordinate System dropdown list.

Status Bar
The status bar is located along the bottom of the application.

The status bar tells you how many points are contained in the system and how many are currently
displayed due to the system’s filter criteria.

The status bar also tells you which units of measure the coordinates are in, meters or feet.

For more information on this subject, see the section entitled View’s Status Bar

The next section

Configuration Options
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9.2 Configuration Options

The following topics address the System Points view’s configuration options.

(8 Hghway Layout Example - PrimaCode Transform @ s)
File Edit View Tools Help
= 7 -\. il F - - =
PPN 339 TPEO
™ Label & Morthing Esstng [ Elevation Descripion | =
£ G 11 9801 82080 | 10236.18110 | 0.00000 | P
g Sty LI [ 10000.03000 | 0000.00000 | 0.00000 | SPIE
T Seses Tt E 10122 38521 [ 959023939 . 0.00000 | SPKE
E rom 5| 998013770 [ 903138391 . 0.00000 | SPIKE
= B | 941542848 [ BB IT _ 000000 | sPE
5 g i N 9290 78502 | £245 20554 _ £.00000 [P
;] e N 3L HTE | TUT0RE | 0.00000 | ek &
] @ Orignal Coordnates T % | 9710.3455 | 762513386 [ 0.00000 | SPIRE
i Trandlomed Cooednates | 977711834 [ 1037685876 _ 000000 |BND:
s | 9820.80012 [ 10316.80213 . 000000 |RERAR
— Mot Traralceomed| ] w | 584528507 _ 1028217048 . 000000 | BNDLeaning
2 User Teanafoamation s | 577824240 [ 0240 34557 . £.00000 B3
Bget-FY Translcomation ] wa | 04211222 [ 960825132 | 0.00000 | REB&R
Ho-szale Transfomation 0 | 10148 23634 3542 31511 0.00000 | REBAR
] e | 10058 43452 [ 953021154 . 0.00000 |enD
I [ Maw Poit | | w7 10073 45520 | Bea7 SRS | Q00000 |BND
L Sram | | s T e | 10108 80559 [ 4381 253 . 0.00000 [
Delete Ports T e | 1008324313 [ 9150 70235 | 0.00000 | REBAR,
Edt Poirt 115 10136 06355 910891623 0.00000 REBAR
116 997578211 9006 30402 000000 BND
| Dupboste Sytem | | Felabel Porus 1 nr | 9972 19088 [ 9065 68157 | £.00000 I
e | 9459 50482 [ B540.23474 . 0.00000 |BND
T 0 | B405 26293 [ BS3386255 | 0.00000 |BHD
1 734 77360 B114 2788 0.00000 |anp
& | 8360 4532 [ 7985 84350 . OO0 |REBAR A
Showing Points: 44 of 44 System Units: Feet

Filtered lists

Filters control which points to display in the table shown each of TRANSFORM's views and provide an
important means of improving processing speeds for many of TRANSFORM's solutions.

Filters allow you to limit the list of points in the view's table to certain point ranges and/or to points
with certain descriptions.

To define filters for a Coordinate System, selgct Define System Filters on the Tools menu or

-
click the Define System Filters toolbar button \f}.
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B Inchods Descrplors

Descriplors  BHD™

iz =]
| Apploaton | Comections | Fters | Precisicens | Projects | Tranafomaons | Lines |
Coced System [P Survey =
7] Veew Fltered Lists Vigrer oy pained pionts
Fiter optons
Irsciude Labeds [Enchude: Labels

ok | | cance

To learn more about applying filters, see User Options, Filters Tab.

To selectively enable or disable filtered lists, click the View Filtered Lists toolbar button 3 or

select Filtered Lists on the View menu.

When enabled, the toolbar button will be highlighted as shown below.

§ S—
() Highway Layout Example - PrimaCode Transform =R ==
File Edit Wiew Teols Help
— - = i -] 1
ElHBOY S S I % PO
Lebed = Hoathing Easting Elevation | Descrigticn
£ c”"'ﬁﬂ*" S | 9777, 11854 1037685876 000000 BND
z | ik v 2 I I ) 8446 26507 10262 17049 0,00000 BND Leaning
B Symmens Tget ] s 9778.26240 10280 34587 000000 BND
o) e 1006843802 953321154 0.00000 BND
= | wr 1007348820 9477 BBEEE 0.00000 BND:
= L 937578211 5006 3402 0.00000 BND
4 || (oo St Al L 552215088 205565157 0.00000 BHD
] @ Orignal Coordnates ] s 5453 82462 B540ZMTE 0.00000 BND
H Trmnslomed Coordnates E] 3406.26293 853385256 000000 BND:
& | = 923477360 811427834 0.00000 BND:
e Hot Trarsfomed O] 12 953107618 7816 20 000000 BND
2 Usar Transfomsatizn R 552548122 78077603 0.00000 BND BRKN
Best Ft Transfomation 132 53698 17630 TT1Z4330 0,00000 BND
Mo-scale Transfomation il
[ bewseem | [ dewPew | ||
Dietete Ports | 1
: £t Pt ] L]
| DupbcweSptem | | RelsbelPorts |
Showing Points: 13 of 44 System Units: Feet

The status bar along the bottom of the this view shows the Number of Points shown as a result of
the filters versus the total number of points contained in the Coordinate System.

To see all the points, simply click the View Filtered Lists toolbar button again.
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Hiding/showing columns

If you do not wish to have the Elevation column displayed, you can hide it by selecting Elevation
column on the View menu.

Doing so clears the check mark to the left of that menu item and TRANSFORM will now look like this:

{3 Highway Layout Bxample - PrimaCode Transform [ | =
File Edit View Tools Help
= - 1 da |wles =
il Yy &L 9% YO
= Lobel Horthing [ Easting [ Descripton |
§ Cnmadue [ ST ST TIEn 0376 85676 END
2 Suvey = I I s546 2507 | 10282.17049 BND Learirg
W Symeenn Torget | e 5778 24230 10240, 34887 BND
E fone) 106 10068 43482 853321154 BND
107 10073 48520 9477 BB2ER END
I | || 16 S9TE TN 9006 30a02 BND
|¥ | e L 22 15088 9065.65157 BND
A & Original Coorinates N E 2456 52487 B540. 23474 BND
151 Translomresd Coodnates 120 06 76291 H5%3 BE25E END
| | 1 734 TTIED B114 27804 BND
- I 1 &3 07619 7816.22099 BND
* Uner Tronalommation | 125 [ XT3 Fo] | 7807 760594 BND ERKN
Best Ft Transfomaton 183 56 17650 TT243309 BND
Mo-scale Transiomation |
MewSytem | [ MewPos | |
Delete Ports | [ |
Edt Pout
Dupicate Sysem. | | melabeiPorts |
Showing Points : 13 of 44 System Units: Feet

To show the elevation column, click Elevation column on the View menu again. Doing so places a
check mark to the left of that menu item.

Sorting the table

As is the case with the Transformations view, the table can be sorted based upon the values
contained in any one of the column.

By default, TRANSFORM sorts the table based upon the Point column in ascending order.

To change the sort order, simply double click the column header.
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() Highwiay Layout Exarmple - PrimaCade Transform [= & =
File Edit View Teols Help
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MowSymem | [ MewPew | |
[ DetePoms | [
[Edit Point
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Showing Points s 13 of 4 System Units: Feet

An arrow appears in the header of the column doing the sorting.

The direction of the arrow indicates the sort order, i.e. ascending or descending order.

Significant Digits

The number of decimal places that are displayed in this view can be configured by selecting Options
on the Tools menu and clicking the Precision tab.

Units of Measure

You can switch between meters and feet by selecting Options on the Tools menu and clicking the
Units tab.

Resizing Columns
The width of each column in the table can be re-sized by resizing the application window.

Each column in the table will be re-sized proportionally as you re-size the application.

The next section

Define New System
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9.3 Define New System
In addition to defining a new system using the IMPORT ASSISTANT, you can create a new system
from within TRANSFORM using one of three different options.

To define a new system, either click the New System button, right click in the system dropdown box
and select New System on the context menu or select New System on the Edit menu.

= ol ==

(5 Highway Layout Example - PrimaCade Transform
File Edit View Teols Help
Cosrdnate System . -.._.I.'Ea.d._._.. Hasthing , Easarg - Elevation . Descrigtion
Sysiems Target
L

Translormations

Coond, System Attrbabes
2 Original Coordinates

| Syalom Pomts

41 Not Trarafomed
Liser Trored peation
Best-Ft Transfomaton
Mo-scale Transformation

Mo System | [ Mo Pond
Deiete Syslem
FHename Sysbem
Dupbcate System

Showing Peints: 0 of 0 System Units: Feet

Either of these three options creates a new empty system with the name default name New System
X.

Select the New System X text in the dropdown box and type a name for the new system such as
1935 Owens Subdivision.

TRANSFORM changes the default system name it provided to the name you provided.

The next section
Delete System

9.4 Delete System

You can delete any system except the Field Survey system.
When you delete a system, all points associated with the system are also deleted.

If you delete a system that was the target for a best-fit transformation, that system will no longer be
transformed and all its references to the target system will be lost.

Note The Undo command or Undo toolbar button can be used to restore a deleted
system.
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9.5

9.6

To delete a system, select the system to be deleted in the system dropdown box, then either click
the Delete System button, click Delete System on the Edit menu or right click in the system

name box and select Delete System on the context menu.

The next section
Edit System Name

Rename System

You can edit any system name except the Field Survey system.

To change the name of a system, select the system in the system name box and replace the name

you want to change with a new system name.

The next section
Duplicate System

Duplicate System

The currently selected Coordinate System

button.

can be duplicated by clicking the Duplicate System

{51 Haghway Layout Examiple - PrimaCade Transfarm
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Showing Poiets: 17 of SO

System Units: Feet

This process will copy all the coordinate points and the system filters, but it will not copy pairs or

links.

A condition of a duplicated Coordinate System is that it must have a different name, so when
the 1981 Highway Layout was duplicated, as shown above, TRANSFORM add "(copy 1)" to it

name.

The next section
Define Points
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9.7 Define Points

Points can be added to any Coordinate System by importing them or by defining them from within

TRANSFORM.
3 Highway Layout Example - PrimaCode Transform SIE=
File Edit Wiew Teols Help
= . B _ e e
SRR e B 0 I L
g ¢ : | Leba | Mosthing | Easting | Elevation | Descrigticn
& 1981 Highwary Liyoudt foogy 1) ] 424497871 2475 0T 0.00000 END
E S 4104 50032 26T 000000 BND
T Systemis Tarpet ] s azEm 2201%71 0.00000 BND
Z o) | @ 423951640 333633413 000000 BND
- | s 420396842 0801059 000000 BND:
= . 5 A | | %5 4360 34882 JEAR 24T 0000 BND
j | | e 4826.80573 IENES 000000 BND
] @ Orignal Coordnates ] saF 507045518 4024 80337 0.00000 BND
H E) 5148.36381 4006 65371 0.00000 BND
@ ) 517361785 411521211 0.00000 END
- e | sm 503568325 413333528 0,000 BND
User Tranafomation L S160.86111 2635 75785 0.00000 BND
Boat-F Tranalomation ] sz 506383235 461352064 0.00000 BND
No-scale Transfommation 513 5083.06042 4308 75458 0.00000 BND
u14 5006, 12045 4886 83211 000000 BND
915 4536 BaE0L 4595 45725 000000 BHD
P P Point. -
e [ S8 £041, 53686 T o] 0.00000 BN
Desete System | Deletes Fonts .
Fename Sysem | | Edt Pomt |
Dupbcete Sysem | | Relabel Ports =
Sheowing Points : 17 of 50 System Units: Feet

To define a new point, first select the type of coordinate you will enter (original or transformed), then
either click the New Point button, click New Point on the Edit menu or right click anywhere in the
grid and select New Point on the context menu.

When you do, TRANSFORM will turn off filtering and puts the insertion point in the last line of the
table.

Once in the last line, you can enter all the information necessary to define the point as shown below.
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(5] Highway Layout Bample - PrimaCode Transform == FoR =
File Edit Wiew Teols Help
= - B - a -
SO S SIS TS
= Label Nerthing Eastng Elevation Description | =
g o ”%:m — & | FFERE l T | 000000 !?5-539?
E Sy T me | 255 ETETS | 5003 52243 | 0.00000 |41088.22
—.|: Sysincr’s Tt H= 436334631 | 5148.25552 [ £.00000 | 404585
E ooa) B 4244 37871 [ 247509027 [ 0.00000 |BND
1 4104 58002 261367708 000000 BHD
R 902 EIAFF-LE] 262013671 0.00000 BN
I et i ] w3 | 73951540 j FEEE [ ouoow  [eND
e @ Orignal Coodnates HEET 4203 96542 | 360801023 [ 0.00000 |BND
i 505 ABED 3454 3645 4574 D.00000 | BND
w 906 £H26 BOST3 INEA1E1R D.00000 BHD
o 9Lt W | 5070 45513 ' 2038 50337 ' 000000 |BND
User Teprafpemattion N 5128 36581 [ 2006 68371 ' 0.00000 |enp
Baet-Fi Tranalcomation ] a8 | 517361755 [ 211521211 | 0.00000 |BND
No-scale Transfommation 510 50195 69335 413333528 0.00000 BND
911 B1E0.85111 £035 TETES 0.00000 EHND
e 82 503 B 451383054 £.00000 BN
S Y — 03| 5083 6042 [ 4308 75458 ' £.00000 EE
DetoStem | [ DeletoPorts | ] =a | 500612045 [ £8B6.83211 | 0.00000 |BHD
Renams System | Ect. Port 515 488€ 54504 4995 45755 0.00000 BHD E
916 U E BesTM 000000 END
Dupcate System | | Pl Pors &7 | 242391742 ' 2424183 L L
EEET 216065675 [ 235081650 | 0.00000 |RP
| | %13 £E22 40544 1230377 0.00000 RF
A oo | 10000.00000 10000 00000 | 0.00000 | e it
Shewing Points : 51 of 51 System Units = Fest

After each entry, press the enter key to automatically move right to the next cell in the table.

TRANSFORM will resort the table and move the newly defined point up to its properly location for the
sort order currently in place.

Note If the elevation column is visible, you must supply a value for the point’s elevation
as well, however the value can be zero.

The next section
Delete Points

9.8 Delete Points

Delete a single point

To delete a single point in the currently selected Coordinate System, select the row that contains
the point by clicking the row’s header.

When you do, the Delete Point button is enabled as shown below.
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(%) Highway Layout Example - PrimaCode Transform e
File Edit View Teals Help
= - | B - o
S lHPOY S8 IS8T
v : Label | Nerthing [ Easfing [ Elevasion Descripion | =
§ 1961 Moty Layd ooy 1 || e K 2377 567239 D000 TEERET
s T s <530 67574 5003 82249 000000 4143822
B Systems Target | & 4343 34891 514525582 0.00000 | a0-25.58
E o) | %0 4244 37871 247509027 0.00000 L
- 801 £104 55032 135708 0.00000 |8nD
. ] o sitzzm %201%7 0.00000 |BHD
¥ B | =08 4735160 EEE e T3] 0.00000 |BND
e @ Orignal Coodnates BT 4203 96542 360801023 0.00000 |BND
i [ | 4852 14834 364524574 0.00000 |BND
& 906 4826 0573 IIEI61E 0.00000 EL]
o e e ] % 5070 45513 2038 50337 000000 |BND
Waer Tronapemation || =08 6148 36581 2006 68371 0.00000 |BND
Baet-Fi Tranalcomation 508 517361755 211521211 0.00000 |BND
Ho-scale Transfomation 510 5095 £3305 413333528 0.00000 |BND
9 5160.85111 £536,T5TES 0.00000 BND
L] BOg) g% 61350064 Q00000 |enp
P System P Posint. !
4 [ | | 913 5083 06042 4308 75458 000000 |BND
Deletz Syestom [ Oclete Ports | = 500612045 £8B6.83211 0.00000 |BHD
Riename Sytem | | Edt Port 915 4985 54504 499545785 000000 BND =
e 504193555 sBsaTM 0.00000 BND
Dupbcste Syem | | Felabel Pares 87 ] 2424163 000000 |RP
L 416065678 435081659 0.00000 |RP
BT 4622 40544 F=TEr 0.00000 |RP
1000 10000.00000 10000.00000 000000 e peirt
Showing Points : 51 of 51 System Units: Feet

Then use one of the following methods:

You can also deleted groups of points in the currently selected Coordinate System.

click the Delete Point button

click Delete Point on the Edit menu

right click the selected line and select Delete Point on the context menu.

press the Delete button on the keyboard.

Delete groups of points

To select the points to be deleted, click the row header for each point to be deleted while holding
down the keyboard’s Control key as shown below.

Alternatively, you can hold the Control key down while dragging down the row headers with the left
mouse button depressed.
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8 Highway Layout Eample - PrimaCode Transform [=@]s
File Edit Wiew Teols Help
= - - oA
Sl OY S IS TPE
Cocntinale Sysem Label | Northing | Eestmp Bovobn | Descripon | -
! 1581 r— | | &7 4258 21l 2T 6T 000000 | TeeB.E7
E Safway Layout T e 255 ETETS 5003 52243 0.00000 |41-56.22
T Sysens Taget EEE 4543 34591 514825852 DO0000 | a0ess8
E fpone) N 4244 F7ET1 TS OMET 0.00000 BND
| 4104 58032 261367708 0.0000¢ BND!
. ] s sitzzm 26201371 0.00000 BND
_g B | | =08 423 51640 /IR 0.00000 BHD
a @) Driginal Coordnates R 4203 96842 0801029 0.00000 BND
i Trangd perre 1 || 806 ABED JAERL 3545 24574 000000 BHD
[ | 906 A6 BISTI IME91518 0.00000 BHD
= * Mat Traradommed G 5070 45513 2024 80337 0.00000 BND
Uaeer Tranafomation | %08 512535581 £006,68371 0.00000 BND
Baet-Fi Tranalcomation | =m 517361755 211521211 0.00000 BND
Ho-scale Transfomation | o 5095 £3305 413333528 0.00000 BND
9 5160.85111 £535,757E5 0.00000 BND
MHew MHaw Pot [el 912 | BOg3 Ss 61350064 Q00000 BND
[ - ] (17037 steaseon 90675458 000000 |END
[ Doetesmem || DeewPoms | [ su 5006.12045 LBBEERTT 0.00000 BND
[ Rename Syem | | Edt Port | [E s 4985 54504 499545785 0.00000 BND =
He 504193555 BTN 0.00000 BND
| Dotcsesymen || FesbePoms | [ o Ty 292424163 oo P
L 416065678 435081659 0.00000 RP
| =3 4622 40544 F=TEr 0.00000 AP
1000 10000.00000 10000.00000 000000 e peirt
Shewing Points : 51 of 51 System Units: Feet

Then select one of the four available options noted in the previous section to delete the selected

points.

Note If you inadvertently delete the wrong points, you can always restore them by

clicking the Undo button

The next section
Edit Points

Ll
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9.9 Edit Points

To edit any part of the information that describes an existing point, including its label:

e select the correct coordinate mode, i.e. Original or Transformed
e click in the grid’s cell that contains the information to be edited

e enter a new value.

245

5] Highway Layout Bample - PrimaCode Transform |- E ]
File Edit View Tools Help
SO S L SN VYO
] Cdshivm o [ o [ 377565 l T - -
E 1981 Hghmay Layout fosey 1) - f P e o
g | w8 293367674 5003 92243 0.00000 G
-;E Sysism's Target | & EOET] OrF=r 0.06000 | 404558
',_'E i) 500 244 37871 24750807 000000 BHD
801 £104 58002 261367708 0.00000 END
. a0z ST 2620.1%71 0.00000 END
i [eiNmAbie (] %3 | amses LR Do00D  |BND
] @ Odgnal Coomdnates [] s | 4203 Fa2 3408 01023 0.00000 | BND
b 305 £BE2 34554 3645 24ETL D.00000 BHD
& 906 AB26 BI5TI ITEAE18 0.00000 END
- QLU ¥ wr [ _EoremmE | 4024 50337 0.00000 END
User Tearloamation ] 5125 35381 2008 4371 0.00600 [eno
Beat-F2 Tranafomnation [ %8 | SIT3E1TH 521211 0.00000 [BND
Horszale Transfamation EL) 50195 B335 413333528 0.00000 BND
811 516085111 £E35.T57ES 0.00000 END
] 82 5083 4I5S 461340064 0.00000 END
ST - | o3 | 508306042 4508 78458 boooos  |BND
Deleto System | ] s 500612045 4BBE 8211 0.00000 [BND
Fename System [ Edlt Poard 35 4986 54504 4995 45788 000000 BND =
= 3 916 5041 93085 BB5TH 0.00000 END
Duphcste Sytem | [ Relabe Porss 9y | PrL 22424163 0.00000 [rP
| e | 16065675 £35081659 0.00000 |RF
| s | LE2Z 4054 a1/ 0.00000 |RP
1000 10000 00000 1000000000 000000 e poink
Shawing Paints : 51 of 51 System Units : Feet

Notice that when you click in a cell containing a coordinate value, TRANSFORM switches from read

mode to edit mode.

When it does, TRANSFORM displays all possible significant digits to the right of the decimal place.

This does not, however, suggest an input requirement.

Note TRANSFORM will not let you edit the coordinates of a cloned point. TRANSFORM gets the

coordinates for a cloned point from its parent.

If the coordinates of the parent change, the coordinates of the cloned point automatically are

changed.

The next section
Relabel Points
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9.10 Relabel Points

Using TRANSFORM you have two options for relabeling points.

It can either be done using the EXPORT ASSISTANT, which will leave the point labels in TRANSFORM
unchanged, or it can be done from within TRANSFORM before exporting.

To relabel points from within TRANSFORM simply click the Relabel Points button shown below.

{1 Highway Layout Example - PrimaCode Transform [
File Edit View Tools Help
— - / B - =
PPN S5 ISP
- Label | Harthing [ Ensting [ Elevation | Descripion | -
£ 1:;: % e | TR | FErp ] _ 00000 | 7eE3E7
2 Sy Lapout M- 85T _ 5003 82249 _ 000000 | 4.sn:
B Sysens Taget BN 134854680 [ 514826550 [ 0.00000 [40-4528
E s EEE 244 578 [ 247509027 [ 0.00000 [BnD
£ Wi | £104 5202 [ 21367708 [ 0.00000 |BND
. ] e | sz | 2620.1%71 [ 0.00000 [BhD
£ R R ] s | £23851540 | 1336 3013 | 0.00000 |BND
T @ Orignal Coordnates ] s | 20396342 | 340801023 | 0.00000 |BND
i L W | 4352 4584 [ 364524874 [ 0.00000 [BhD
& | e 452680572 [ 71691618 [ 0.00000 |BND
— oL 507 ] 507045518 _ £028 80377 _ 0.00000 EL
User Teanlpemapicn N 5128 35551 [ 2006 65371 [ 0.00000 8D
Baat-Fi Tranalcemation EEE SITIEITH [ 211521211 [ 0.00000 [BND
Neorscals Transformation 10 5095 B335 413133528 0.00000 |BND
s | 516085111 [ 463575785 [ 0.00000 |BND
91z 5083 83235 451353084 0.00000 BHD
o - 1 =3 | sz | B7SSE | OGooo0  |BND
Dbt System [ Deito Ports ] e | S006.12045 [ £BBEB3Z11 [ 0.00000 |BnD
e | Edi Pord 915 £986 54604 2995 45765 0.00000 BND =
916 5041 93685 501852771 0.00000 BND
Dighoste Sem | [ Feebelferis | |~ g7 | amsie | e | 000w R
N 41805578 _ 3508155 _ 000000 |RP
1 o | 1622 40844 [ nJ|OIT [ 0.00000 [RP
1000 1000000000 1000000000 0.00000 rew pint
Showing Points: 51 of 51 System Units: Feet

When the Relabel Points button is clicked or Relabel Points is selected on the Edit menu,
TRANSFORM opens the following dialog:

Relabel Points
Cioord System:
1581 Highwary Layout foogy 1)
Ty of Modber
@ Increment Prefuc Sufie
Labal Rarges by Madly

001000

This dialog provides three different relabeling options as indicated by the three Modifier Type radio
buttons.

1. Add or subtract (increment) each label in the specified range of points by the value you provide
in the Modifier box.
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2. Prefix each label of the specified range of points by the value you supply in the Modifier box.
3. Post-fix each label of the specified range of points with the value you supply in the Modifier box.
Relabeling Restrictions & Caveats

If point labels within the range of points being relabeled are prefixed or post-fixed with letters, the
label will still be incremented without regard to the prefix or suffix letter.

Since TRANSFORM does not allow embedded letters or numbers in a point label, attempting to
perform a relabel operation that would result in an embedded letter or number is not allowed.

If you relabel points in error, the relabeling can be reversed with the Undo button from within

TRANSFORM.

The next section
Undo-Redo Options

9.11 Undo — Redo Options

Anytime you edit or delete a point record or point system, you have the option of undoing and
redoing the operation.

TRANSFORM supports multiple levels of undo and redo, so you can undo/redo any number of
deletions or edits.

Point options

To undo any deleted point or to undo an edit of a point, right click in the grid and select Undo or
select undo on the edit menu while the insertion point is in the grid.

To redo the undo, repeat the above process but select Redo instead.

System options

To undo any deleted system or edit of a system name, right click in the system dropdown box and
select Undo or select undo on the edit menu.

To redo the undo, repeat the above process but select Redo instead.

The next section
View's Toolbar

9.12 View’s Toolbar

TRANSFORM displays a toolbar with buttons for many of the common tasks associated with this view.

These toolbar buttons are simply a shortcut for selections found in TRANSFORM’s menus.

ol IRl R AR BRI

The buttons are (from left to right):

e New Project

e Open Project
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e Save Project

e Print Report

e Undo

e Redo

e Import Assistant

e Export Assistant

e Inverse Points

e User Transformations
e System Point Filters
e View Filtered Lists

e Help

TRANSFORM displays a pop-up message describing the function of each toolbar button after holding
the mouse over a button for a few moments.

See the appropriate section of this manual for the use of each button.

The next section
View's Status Bar

9.13 View’s Status Bar

The status bar is located along the bottom of the application window.

MNumber Points: 44/44 System Units: Feet

It displays the number of points listed in the view’s grid and the total number of points contained in
the selected Coordinate System.

When both numbers are equal, the system is not filtered.

The status bar also indicates which measuring units (meters or feet) are being used to display the
coordinates.

To switch between meters and feet, use the Units tab of User Options.

10 Merging Drawings
This section discusses how to use TRANSFORM’'s Merge Drawing Coefs dialog to merge two CAD
drawings by copying information from TRANSFORM and pasting it into AutoCAD.
It should be kept in mind, this is just one way to merge drawings.

For AutoCAD users, there are any number of ways to accomplish the same end result.
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No mater what CAD program you use, you can always simply export modified (transformed)
coordinates out of TRANSFORM and import those modified coordinates into some other CAD

program.

In this section
Checking AutoCAD Units

Transform’s Merge Drawings dialog
AutoCAD’s Write Block dialog

AutoCAD’s Insert dialog

Validate the results

10.1 Checking AutoCAD Units

Before merging drawings always check the AutoCAD UNITS settings.

To do this, type "units" in the command line of AutoCAD and press ENTER. This opens the following

dialog:
[&] Drawing Units @
Length Angle
Type: Type:
[Decimal v] [Suweyor's Units v]
Precision: Precision:
0.0000 ~|  [nodooooE -
[ Clockwise
Insertion scale
Units to scale inserted content:
Fest -
Sample Output
1.5000,2.0039,0.0000
3.0000<N 45400 E.0.0000
Lighting
Units for specifying the intensity of lighting:
[Generic v]
| ok || cancel || Diection.. || Hep

(Screen shot from AutoCAD 2009)

Select Decimal and a Precision of typically a minimum of 5 decimal places in the Length group,
select Feet in the Insertion Scale group and Surveyor’s Units with a precision of 0.1" in the
Angle group as shown above.

The Feet is the only setting that is absolutely required, the others are optional and help with
verification of the merge afterwards.

The next section
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Transform's Merge Drawings Dialog

10.2 Transform’s Merge Drawings Dialog

This dialog provides all the information necessary to merge two CAD drawings by defining an
AutoCAD block for the Best-Fit Coordinate System and then inserting that block into the fixed
(target) system’s drawing.

To open this dialog it is first necessary to have a transformed system, i.e. a best-fit system that has
two or more linked pairs.

To display the MERGE DRAWINGS dialog, select Merge Drawing Coefs on the Tools menu.

That opens the following dialog:

1981 Highway Layout - Merge Drawings Coefficients ]
Wirite Block Insert Block
Base point Insertion point Scale Raotation
X O3 X 5032.83963659398 ¥ 1.000049583904710 Angle -015.700744563945400
Y 4670 Y 9768 5408634222 Y 1.000049583904710
zZ 0 Z 0 Z 1.000049583904710

Write Block group box

The coordinate values contained in the Write Block group box are those required for the Base
Point of AutoCAD's WRITE BLOCK dialog.

The Base Point coordinates represent the approximate centroid of the collection of linked pairs.

By using a centroid coordinate for the Base Point, round-off errors at the edges of the coordinate
system are minimized when the block is inserted into the target system.

Inset Block group box

The values contained in the Target Drawing group box are those values that will be used in the
AutoCAD INSERT dialog.

The Insertion Point coordinates are the transformed coordinates that correspond to the Base
point coordinates.

The Scale factor and Rotation angle are the same as are displayed in TRANSFORM's
Transformation Parameters group box.

Merge Drawings Example

For a step by step example of how to use this feature, see the Highway Layout Example of the
Getting Started section.

The next section
AutoCAD’s Write Block dialog
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10.3 AutoCAD'’s Write Block Dialog

The AutoCAD’s WRITE BLOCK dialog is used to define a collection of AutoCAD objects.

Because a block can be defined with a base point, it is ideal for making a copy of the plan being
transformed and later inserted into another CAD drawing.

To open the WRITE BLOCK dialog, enter WBLOCK in AutoCAD’s command line and press the Enter

key.
- "
] Write Block [ == |
Source
(7 Block:
() Entire drawing
i@ Ohjects
Base point Ohjects
Pick point Select objects
X 3727.0000 @ Retain
Y. 4570.0000 (71 Convert to block
71 Delete from drawing
= 104 ohjects selected
Destination
File name and path:
CAUsers'DennistDesltop'new block dwg - E]
Insert unite: [Feet ']
| ok || cCanesl || Hep |

(Screen shot from AutoCAD 2000)

Base point

With the Objects radio button selected, copy the Base point coordinates contained in MERGE
DRAWINGS's Write Block group dialog and paste those coordinates into AutoCAD’s Base point
group box, as show above.

Objects

Click the WRITE BLOCK dialog's Select Objects button and enter A/l on AutoCAD’s command line to
select everything in the drawing or select some portion of the drawing space with a selection box,
then press Enter twice which returns you to AutoCAD's WRITE BLOCK dialog.

Select Feet for the Insertion Units as shown above.
Verify the File name and path to where AutoCAD will write the block to.

Lastly, click the OK button and AutoCAD will now create a block using all the lines and symbols
contained in the specified drawing space.
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Merge Drawings Example

For a step by step example of how to use this feature, see the Highway Layout Example of the
Getting Started section.

The next section

AutoCAD’s Insert dialog

10.4 AutoCAD'’s Insert Dialog

The AutoCAD INSERT dialog is used to paste the drawing block of the best-fit system created above
into the target drawing using the four supplied transformation parameters.

To begin, type Insert on the AutoCAD command line and press the Enter key.

This will open INSERT dialog as shown below.

s y

| Insert £
Name:  new block hd Browse... T e
Path:
Insertion point Scale Ruotation
Specify On-screen Specify On-screen Specify On-screen
£ 913156194294844 £ DD0D49583904710 Angle: 0 pDOD
T 5951545088844004 1.00004958390471 Block Unit
] e — Init: Feet
£ noooo 1 DO004952390471 &
| Uniform Scale Factor:  1.0000
Explode oK | | Cancel | | Help

(Screen shot from AutoCAD 2000)

Insertion point

Copy the Insertion point coordinates from Insert Block group of TRANSFORM's MERGE
DRAWINGS dialog and paste them into the X & Y Insertion point boxes of AutoCAD's INSERT
dialog as show above.

The Insertion point coordinates generated by TRANSFORM are the equivalent of the Write Block
group's Base point coordinates after applying TRANSFORM's Transformation Parameters.

Scale

Copy the Scale factor contained in the Insert Block group box of TRANSFORM's MERGE DRAWINGS
dialog and paste it into the X box of the Scale group in AutoCAD’s INSERT dialog and then click the
Uniform Scale check box as shown above.

This scale factor is the same as that shown in TRANSFORM’'s Transformations Parameters group
and is the difference in unit length between the measuring devices used for the two different
surveys.
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Rotation

Copy the Rotation angle contained in the Insert Block group box of TRANSFORM's MERGE
DRAWINGS dialog and paste it into the Rotation group's Angle box shown on AutoCAD’s INSERT
dialog, as show above.

This is the same rotation angle that is shown on TRANSFORM’s Transformation Parameters group
and is the difference in meridians between the two surveys.

Merge Drawings Example

For a step by step example of how to use this feature, see the Highway Layout Example of the
Getting Started section.

The next section
Validate the results

10.5 Validate the Results

There are two easy ways to insure the drawings were merged correctly.
Validation by coordinates

The quickest and most reliable way to verify the merger is correct is to