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1.0 Introduction   
 
Objectives In this exercise you will learn how to perform transformations by differing methods using Leica 

SurvCE. 
 
GPS measured points are always stored based on the global geocentric datum known as 
WGS 1984.  Most surveys require coordinates in a local grid system, for example, based on a 
country’s official mapping datum or an arbitrary grid system used in a particular area such as a 
construction site.  To convert the WGS 1984 coordinates into local coordinates, a coordinate 
system is required.  Part of the coordinate system is the transformation used to convert 
coordinates from the WGS 1984 datum to the local datum. 
 
This is done with the Localization function. 
 
Localization files may be created during the GPS Base (GPS Reference) Setup or 
after GPS Rover Setup.  The proper plane coordinate projection must be selected 
prior to creating a localization file.  Tutorial 10-Creating a job in Leica SurvCE 
details how to define the coordinate system.  Please refer to Tutorial 14-GPS Base 
Setup with Leica SurvCE, which details the proper procedure for creating a one point 
localization at the reference station. 

An important item to note is if the user intends to use a geoid model (typical for 
localizations that contain less that 3 control points), the geoid model must be 
applied prior to the creation of the localization file.  
 
Tutorial 07-Creating a Geoid Separation File details how to create the geoid 
model.  Local geoid files with grid sizes exceeding 100 miles cause poor 
performance.  Please keep this in mind when creating the local files. 
 
Transferring the known (local) points to the data collector prior to going to the field 
eliminates the need to enter the known coordinates for these points into the CRD file 
one at a time from the keyboard.  Tutorial 06-Leica SurvCE Data Transfer explains 
how to transfer the coordinate file to the RX1250.   
 

At the end of the exercise you should be able to perform the following on Leica 
SurvCE: 
 

• Create a Localization file in Leica SurvCE. 
• Create a One-Point Localization at the Rover. 
• Create and evaluate a Multi-Point Localization 
• Import/Export  7-parameter Helmert Transformation values 
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2.0  One-Point Localization at the Rover 
 
Getting Started One point localizations provide better results with the following four parameters: 

• The localization point is in the center of the job. 
• A Geoid model is applied. 
• The baseline does not exceed 10km. 
• The scale factor has a value of 1. 

Following the instructions provided in the tutorials previously mentioned, create a job with the 
appropriate state plane projection system selected and obtain a corrected position at the 
Rover.   

Creating a 
Localization file 

From The Equip tab select 6
Localization. 

 On the System tab verify you 
have selected the proper 
projection. 
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On the GPS tab verify the RTK 
Method.  For most applications 
Plane Similarity and State 
Plane Grid are the appropriate 
selections. 
 
The Geoid file must be applied 
before points are added to the 
localization file. 
 
For most applications a one 
point localization should have a 
scale factor of 1. 

 On the Points tab tap the Add 
button to add a point to the file. 

 You can select a point from 
your coordinate file or you have 
the option to enter the 
coordinates of a point not 
stored in your file. 
 
Define the point and tap the 

on the screen to accept 
the point. 
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Although there are three 
options, the easiest and most 
common method is Read GPS. 
 

Tap the on the screen to 
continue. 

It is generally agreed that you 
should collect several epochs 
of data at each point.  Typically 
when using a 1 Hz receiver, 10 
to 30 readings should be 
collected to ensure that the 
RTK solution is consistently 
reporting the same position for 
10 to 30 seconds. On a 5 Hz 
receiver, the user may want to 
collect 50 or more readings as 
50 readings would take 10 
seconds.  
 
Leica receivers utilizing Smart 
Check reduce the number of 
samples necessary. 
 
Once the data collector has 
points that represent the known 
(local) coordinates and  
the measured data for these 
points, the localization file can 
be created.  
 
Tap Save to name and save 
the localization file. 
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Give the file a name and tap 

the on the screen to 
accept the name. 

 
Tap the on the screen to 
apply the localization file and 
continue. 
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3.0  Multi-Point Localization at the Rover 
Getting Started Multi-point rover based localizations provide the best match to existing coordinates.  The 

recommendation is to select a minimum of five points for use in your localization file, although 
you can use fewer.  Four points selected around the perimeter of the job with one in the center 
provide optimal results with redundancy for error checking.   In addition to following the 
instructions provided in the previous section, we will add additional points to the localization 
file in this section. 

Additional points may be added 
to the localization file by 
tapping Add and following the 
procedure outlined in the 
previous section. 
 
After your points have been 
added to the file you may scroll 
to the right of the screen to 
view the residuals. 
 

H Res and V Res indicate the 
horizontal and vertical residuals 
respectively.  You may choose 
to use a point for horizontal 
control, vertical control, or both 
by highlighting the point and 
tapping On/Off. 
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Check the appropriate boxes 

and tap the on the screen 
to accept the setting. 
 
When you are satisfied with the 
file and wish to save it in the 
current state you may tap the 
Save button. 
 

You can save the file under the 
existing name or rename it with 
a new name, preserving the 
previous localization file. 
 

Tap the on the screen to 
accept the name. 
 

Tap the on the screen to 
apply the localization file and 
continue. 
 
If you have collected GPS 
points prior to the creation of 
this file you will be prompted to 
reprocess the raw data so that 
the localization will be applied 
to those points. 
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4.0  7-Parameter Helmert Transformation 
 
Getting Started Following the instructions provided in the tutorials previously mentioned, create a job with the 

appropriate state plane projection system selected and obtain a corrected position at the 
Rover. 

Creating a 
Localization file 

From The Equip tab select 6
Localization. 

 On the System tab verify you 
have selected the proper 
projection. 
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On the GPS tab verify the RTK 
Method selection is Helmert (7 
Param). 
 
7-Parameter Helmert  data may 
be obtained from coordinate 
transformations initiated in 
other software applications and 
used by Leica SurvCE. 
 
If a geoid file was applied 
during the creation of the 
original transformation you 
must apply the same geoid file 
when implementing the Helmert 
transformation.   

 
Enter the appropriate values for 
the Helmert transformation on 
the By Helmert tab. 
 

Tap the on the screen to 
accept the values. 
 


