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JANUARY 12-15, 2025 | HERSHEY, PA

Optimizing Field Data Collection Combining 
GNSS and Total Station Data…

with Carlson Software

Presented by:  

Michael Hyman - Carlson Software mhyman@carlsonsw.com
Jesse Kzozlowski PLS – Carlson Software jkozlowski@carlsonsw.com

About Today:
With the use of modern GNSS Equipment used more and more on everyday Land Surveying Projects 
we will take a deep dive into the tools available for today’s users of Carlson Software’s most recent 
product offering.  Real world projects will be studied and with the use SurvPC 7 with advanced 
control survey field collection options is where we will start.  From there we will take a look at 
processing GPS/GNSS baselines and how this is done within Carlson’s Survey GNSS Post Processing 
Software.  From there a discussion on Carlson Survey and the options for Least Squares Adjustment 
options in the popular Carlson Survey Software.  Last but not least we will also review a feature 
that’s been asked about by many of you, so we’re doing a session on this as well!  SurvPC’s Trig 
Leveling functionality for level runs with your Total Station.  The goal here is to do a live presentation 
and then review the data with you.  Other subjects that we will cover is the workflow and how ‘Your 
Data’ can be used and evaluated for your Land Surveying Projects!

Agenda for the Day!
Project Settings -- SurvCE/SurvPC (Field Software) and Carlson Software (Carlson Survey)

 Setup and use within SurvPC

 Setup and use within Carlson Survey

GPS Field Location with GNSS – Topo Point Location vs. Control Point Location 

 Best Practices Discussion and review

 Topo/Side Shot 

 Establishing the ‘Base-Point’  within SurvPC

SurvPC -- What’s been added and updated as well as what’s been their (Review and Discussion)…

 Importing, Exporting and Reporting from SurvPC / Field Data  

 Introduction and to your .rw5 file – Let’s process a file!

 Processing of GNSS and TS Data

 Compass and Least Sq Adjustment with Traverse Data as well as GNSS Data / Alta Survey / RPA Reports / Trig Leveling and More…

Classroom Field Exercise on Trig Leveling – Report and Processing

Finish up with some of the New Options within SurvPC 7 and other hidden ‘Gems’ within Carlson Software
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Useful Links
Carlson Software Website: www.carlsonsw.com

Carlson Academy Learning Center:  https://account.carlsonsw.com/login

Carlson Software Knowledge Base Articles: https://web.carlsonsw.com/files/knowledgebase/kbase05.php

Carlson Software Manuals: https://web.carlsonsw.com/files/manuals/manuals05.php

Carlson Software YouTube Channel: https://www.youtube.com/user/CarlsonSoftware/videos

Carlson Software Support Information: https://www.carlsonsw.com/support-and-training/

NGS Website Info:

https://geodesy.noaa.gov/GEOID/GEOID18/maps/geoid18_difference_conus.png

https://geodesy.noaa.gov/GEOID/GEOID18/maps/geoid18_uncertainty_conus.png

Yes, learning can be fun….

Let's make that a Goal of Today!

Project Settings - Carlson Software

 Desktop Software - Settings  Configure

 Drawing Setup…
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Project Settings  SurvPC

New Functionality and 
Improvements

SurvPC 7

Storing Jobs in Folders

By default, new jobs will 
now be created in folders 
and all associated files will 
be added to the folder.  
This simplifies manual 
transfer of jobs.  This 
setting can be disabled 
under 

Job Settings->Options…

if it is not preferred.
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Custom User Hotlist

A quick access user hotlist is now 
available by double tapping in the top 
bar.  A selection of handy shortcuts 
come preinstalled with the software, 
and the user can customize the hotlist 
using the gear icon in the top bar.  

Advanced users can even create their 
own hotlist items using python 
scripting!

New Interface with your Point List

The point list now includes 
columns for date/time, rod 
height, and point source, 
represented by an icon.  

The point list now functions as a 
full featured raw data explorer 
and editor.

Rod height modification

Rod height can now be edited from the Point Info->Edit screen.  The 
software will offer to modify the rod height of the current point only or 
reprocess the file.  In a full reprocess, all points measured with the selected 
rod height will be adjusted, as well as cascading updates to all dependent 
points.  

A modification report will be presented, 
and modifications will be tracked in point history!!!
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Improved Reporting
New HTML/PDF reports are available 
for coordinate lists, stake reports, 
volume calculations and full job 
details.  Reports support email output 
and have fully customizable templates.  

Other new export options include GVX, 
Full job as a ZIP, and GCP.

Example: Stake report including company logo

Point Report

The report icon at the top of 
point info now generates a 
PDF or HTML point report 
with user selectable logo 
and options for session and 
measurement details.  
Report template can is fully 
customizable by editing the 
template file.

Email Output – Email the project data to yourself 
or your project manager or tech in the office!

Email output is now available 
for reports, exports, and more 

throughout the software.  

Use the address book to store 
frequently used addresses  
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Import Export vs. Data Transfer vs. Graphics vs. ????

 SurvPC 7 (NEW)

▪ Imports/Exports

▪ .txt, .csv, etc.

▪ Don’t forget about .crd/.crdb

▪ Data Transfer

▪ Project data 

▪ .crd

▪ .rw5

▪ Other files as well…

Enhancements to Carlson Cloud

▪ Automatic login at startup

▪ Helmet indicates login status

▪ Online users now indicated in the user list

▪ Define user groups

▪ Send company or user-group wide 
announcements

▪ Separate chat windows for each 
conversation

▪ New user options for notifications

▪ Unobtrusive helmet icon

▪ Immediate screen popup (current method)

▪ No notification

Redundancy Notation and Blunder Detection

Average multiple measurement sessions automatically 
by using the same point ID.  Configure a 2D or 3D 
coordinate match tolerance for blunder detection.  
Review session statistics to enable/disable 
measurements before storing the point, and access full 
details later in the point info screen.

Users who prefer the legacy “=“ method of tagging 
points using the description field now have an option 
for auto tagging based on position.  Using this method, 
when a measured position matches an existing point 
within the set tolerance, the description field will be 
replaced with the duplication tag of the user’s choice 
automatically.  In addition, positions manually tagged 
as being equal will be flagged as a potential blunder if 
positions do not match within tolerance.
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Import Export vs. Data Transfer vs. Graphics vs. ????

SurvCE/SurvPC

▪ Imports/Exports

▪ .txt, .csv, etc.

▪ Don’t forget about .crd/.crdb

▪ Data Transfer

▪ Project data 

▪ .crd

▪ .rw5

▪ Other files as well…

Enhanced Point Averaging options

GNSS Average now allows the selection of 
multiple requirements for average 
completion.  Customize minimum 
measurement count, time, and required 
standard deviation between measurements.

The new redundancy sessions option 
allows for unattended measurement 
redundancy.  Simply configure the required 
time delay and the software will perform 
repeated averages with RTK resets.  

Graphical Averaging Interface – Real Time!

• View error ellipses (1 sigma and 2 sigma) in real time or tap on graph to 
switch to elevation view

• Pause/Resume

• Choose to add more data at the end – Print and Report / Email 

Horizonal Vertical

19

20

21



1/11/2025

8

Averaging Interface

Remove Outliers Before Storing

Drilling into the Data

Measurement1

Measurement2

Measurement3

….

Coordinate

Session 1

Session 2

Session 3

Session 4

Measurement1

Measurement2

Measurement3

….
Measurement1

Measurement2

Measurement3

….
Measurement1

Measurement2

Measurement3

….

▪ Understanding the Graphic

Vertical
Range

Easting Range

Northing
Range

2 Sigma 
Error Ellipse

1 Sigma 
Error Ellipse

Average

Individual 
Measuremen

t

Vertical
Range
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Field Procedures to reduce error

▪ Dual baseline: protects against wrong base setup or 
bad coordinate control

▪ Time Delay: protects against bad fix or multipath

SURVNET IN THE FIELD
BOUNDARY SURVEY CERTIFICATION

SurvNet In The Field

Carlson SurvNet Least Squares Adjustment
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SurvNet least squares 
adjustment is now available in 
SurvPC for GPS boundary 
survey certification.  Access the 
feature through File->Raw data.  
Compute results and create and 
email HTML and PDF relative 
point accuracy reports without 
leaving the field.  Simplified 
output screens allow quick 
assessment of survey quality.  
Easily modify settings and 
recompute, remove points, or 
resurvey data if necessary.
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Relative Point Accuracy: Best PracticesBEST:
Two or more local bases, 20 min time difference (setup base, measure, move base, measure)
Single base + Network Base (NOT VRS) with time difference
Single base + VRS - time difference (measure VRS, set up base, measure with base)

ACCEPTABLE:
Two baselines, no time difference (two bases are setup simultaneously)
Single base + Network Base (NOT VRS) no time difference (measure both before moving)
Single base + VRS- no time difference (measure both before moving to next point).

ACCEPTABLE BUT… May struggle to pass
Local base with time difference
VRS with time difference – YES, but it may be harder to pass. Not ideal
Network base with time difference

NOT RECOMMENDED:
Single base with NO time difference (with RTK Reset)
Single base, no time difference, no reset (just measure twice)
Network base, no time difference, RTK Reset
Network base, no time difference, no RTK Reset (just measure twice)
VRS, no time difference, just RTK Reset
VRS, no time difference, no RTK Reset (just measure twice)

SurvNet In The Field

Final Report – Many Types To Review!
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Let’s look at that Raw File

 Carlson’s .rw5 file ‘reads or creates’ a raw data file that 
contains various lines of data (records) that could be 
likened to a surveyor's field book. You can specify point 
coordinates, job information, notes, and the angles and 
distances that make up traverse or sideshots records 
(and much more)

 Once the raw data is created or read it can be 
processed/reduced to coordinates that are stored in the 
current coordinate (.crd; .crdb; .cgc; .mdb; .zak) file. 

Let’s look at that Raw File

When you select the Edit-Process Raw Data File command you 
are prompted to specify the name of the raw data (.RW5) file. 
The current coordinate file is used automatically. To change the 
current coordinate file, use the Set Coordinate File command in 
the Points menu before starting this command. If no 
coordinate file is current, the program will prompt you to set 
the current coordinate (.CRD/.CRDB) file.

 Within SurvPC/CE you also can access the ‘Raw Data’ for edits 
or adjusting field collected data.

Reminder:  It’s always advised that you back up your work 
prior to any major editing of a .rw5 file 

Let’s look at that Raw File
Carlson SurvNET

Processing a Traverse within SurvNET

Processing a GNSS/GPS Control File

Trig Level File

Alta Survey Processing and Reporting

And more…
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Useful Links – Again…
Carlson Software Website: www.carlsonsw.com

Carlson Academy Learning Center:  https://account.carlsonsw.com/login

Carlson Software Knowledge Base Articles: 
https://web.carlsonsw.com/files/knowledgebase/kbase05.php

Carlson Software Manuals: https://web.carlsonsw.com/files/manuals/manuals05.php

Carlson Software YouTube Channel: https://www.youtube.com/user/CarlsonSoftware/videos

Carlson Software Support Information: https://www.carlsonsw.com/support-and-training/

NGS Website Info:

https://geodesy.noaa.gov/GEOID/GEOID18/maps/geoid18_difference_conus.png

https://geodesy.noaa.gov/GEOID/GEOID18/maps/geoid18_uncertainty_conus.png
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POINT 5350
DESIGNATION – HAINESPORT
PID – DJ5350

POINT 7239
DESIGNATION – 27239
PID – DM7239
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POINT 7237
DESIGNATION – 8844
PID – DM7237
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POINT 7236
DESIGNATION – 8843
PID – DM7236
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POINT 7235
DESIGNATION – 3 P 3
PID – DM7235
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SESSION
EVALUATION

HTTPS://WWW.SURVEYMONKEY.COM/R/2025PSLSEVAL

Thank You!
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