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Iƻǿ ǘƻ ǳǎŜ ǘƘƛǎ DŜǘǘƛƴƎ {ǘŀǊǘŜŘ DǳƛŘŜ 

Db{{ wŜŎŜƛǾŜǊǎ 
If you purchased GNSS (GPS) equipment with X-PAD: 

1. Follow the RED edged pages which detail how to install and configure X-PAD. 

2. Follow the ORANGE edged pages which detail how to define instrument profiles for GNSS receivers. 

wƻōƻǘƛŎ ¢ƻǘŀƭ {ǘŀǘƛƻƴǎ 
If you purchased a Robotic Total Station with X-PAD: 

1. Read the Common robot issues and questions section at the end of this manual with BLUE edge 
pages. 

2. Follow the RED edged pages which detail how to install and configure X-PAD. 

3. Follow the First Robotic Job section with PURPLE edged pages. 

 

In
sta

ll a
n
d
 co

n
fig

u
re

 X-P
A

D
 o

n
 yo

u
r A

n
d
ro

id
 

d
e
vice

 

D
e
fin

e
 G

N
S

S
 (G

P
S

) in
stru

m
e
n
t p

ro
file

s
 

Z
o
o

m
 9

5
 R

o
b
o
tic

 T
o
ta

l S
ta

tio
n

 first jo
b

 

C
o

m
m

o
n

 ro
b

o
t issu

e
s a

n
d
 q

u
e
stio

n
s

 

 
  



 4 X-PAD GNSS and Robotic Getting Started Guide

¢ŀōƭŜ ƻŦ /ƻƴǘŜƴǘǎ 
How to use this Getting Started Guide............................................................................................................... 3 

GNSS Receivers 3 
Robotic Total Stations .............................................................................................................................................. 3 

The History of X-PAD .......................................................................................................................................... 7 

X-PAD Deployment: Which options will you need? ................................................................................................ 7 
Understanding licensing, maintenance, modules ................................................................................................. 7 
Software maintenance ........................................................................................................................................... 8 

Is X-PAD best with a phone or tablet? ..................................................................................................................... 9 
Network Rover Applications ................................................................................................................................. 10 

iGage mail lists 10 

Installing X-PAD on your Android device .......................................................................................................... 11 

Update your Data Collector First ........................................................................................................................... 11 
Get X-t!5 ŦǊƻƳ ƻǳǊ ǿŜōǎƛǘŜΣ ƴƻǘ ǘƘŜ Ψtƭŀȅ {ǘƻǊŜΩ ................................................................................................ 11 
Allow X-PAD to run in the background ................................................................................................................ 13 
Rehosting (moving) X-PAD to a new device ........................................................................................................ 13 
Updating X-PAD to the Latest Version ................................................................................................................. 14 

Loading GEOIDS and local coordinate systems ................................................................................................ 15 

Loading the USA Localization Package .................................................................................................................. 15 
Using Special County or State Projections ........................................................................................................... 17 

Initial Job Setup 19 

Settings: Units, distance and angles .................................................................................................................... 20 
Settings: Decimals, Default Display Precision...................................................................................................... 21 
Settings: Coordinates ............................................................................................................................................ 21 
Settings: GNSS defaults ........................................................................................................................................ 22 

Saving Settings and Coordinate System Configurations ....................................................................................... 24 
{ǘƻǊƛƴƎ Ψ{ŜǘǘƛƴƎǎΩ ................................................................................................................................................... 24 
{ǘƻǊƛƴƎ Ψ/ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳǎΩ 5ŜŦŀǳƭǘǎ ................................................................................................................ 24 

X-PAD: Sites 24 

Coordinate systems 25 

State Plane Coordinates at Grid ............................................................................................................................ 25 
Single-Point Localizations at Ground ..................................................................................................................... 28 
Multiple-Point Site Calibrations ............................................................................................................................. 32 
Switching between Coordinate Systems ............................................................................................................... 37 
Picking an existing Job display style ....................................................................................................................... 38 
Making a New Job 40 
Using Quadrant Bearings ....................................................................................................................................... 41 
COGO: Quick Distance ............................................................................................................................................ 43 
CAD Screen Distance .............................................................................................................................................. 44 
Inverse from a Point ............................................................................................................................................. 44 
Inverse along a Traverse ....................................................................................................................................... 45 

GNSS instrument profiles ................................................................................................................................. 47 

Network Rover instrument profile ........................................................................................................................ 47 
X-PAD: UHF Base instrument profile ..................................................................................................................... 55 
Defining a Base profile .......................................................................................................................................... 55 

Starting a UHF Base ................................................................................................................................................ 60 
Base Initialization: Known position ...................................................................................................................... 61 
Base Initialization: Current position ..................................................................................................................... 63 
Base Initialization: Last Setup ............................................................................................................................... 65 



X-PAD GNSS and Robotic Getting Started Guide 5 

UHF Rover instrument profile........................................................................................................................... 66 

Using GNSS receivers with  E-Bubble and IMU tilt compensation .................................................................... 71 

iG8 / CHC i70   E-Bubble operation ....................................................................................................................... 72 
E-Bubble Calibration ............................................................................................................................................. 74 

iG9 / CHC i90   IMU Tilted Pole Compensation ..................................................................................................... 75 

Adjusting a Base position to match an OPUS Solution ...................................................................................... 78 

Base Position Adjustment ................................................................................................................................. 81 

GNSS Storing points: SURVEY: Survey points .................................................................................................... 84 

X-PAD Info 85 
Weather 85 
X-PAD Voice Commands ........................................................................................................................................ 86 
Receiver Battery and Instrument Status ............................................................................................................... 86 
Instrument Selection .............................................................................................................................................. 87 
Receiver Status 87 
Current Position Display ......................................................................................................................................... 88 
Map Display Screen ................................................................................................................................................ 89 
Point Name 90 
Point Code 90 
Antenna Height 91 
Smart Drawing Tools .............................................................................................................................................. 91 
Tools 92 
Measure 92 
Measure & Store 93 

STAKE POINTS 93 

Stakeout Screen 94 
E-Bubble or IMU Tilt Compensation .................................................................................................................... 95 
Point Selection ...................................................................................................................................................... 95 
Stakeout Tools (button) ........................................................................................................................................ 97 

Measure 97 

Zoom 90 / 95 Robotic Total Station .................................................................................................................. 99 

X-Pad is the best Zoom 95 field software ............................................................................................................. 99 
Robot handling rules .............................................................................................................................................. 99 

Your first X-Pad robotic job: step-by-step ....................................................................................................... 100 

Start the survey 104 

Elements of the TPS survey screen ................................................................................................................. 114 

Current weather 114 
X-PAD voice commands .......................................................................................................................................114 
Robot battery status .............................................................................................................................................115 
Switch instruments ...............................................................................................................................................115 
Station setup 116 
Measure mode 117 
Robotic TPS 117 
Prism mode 118 
E-bubble check 119 
Prism selection, prism height, target manager ...................................................................................................120 
Smart drawing tools .............................................................................................................................................121 

Common robot issues and questions ............................................................................................................. 123 

EDM mode 123 
The EDM should be enabled when staking .........................................................................................................123 
Leica (GeoMax) prism constants .........................................................................................................................123 



 6 X-PAD GNSS and Robotic Getting Started Guide

Prism offsets explained ......................................................................................................................................124 
AiM 125 
AiM 360 auto target recognition .........................................................................................................................126 
360 Prism (ZPR1) vertical height ..........................................................................................................................126 
Adjacent faces on ZPR1 360-Prism have a ~5mm vertical offset.......................................................................127 
Zoom 90: Locking and unlocking the Touchscreen ............................................................................................127 
Display Backlight Warning ....................................................................................................................................127 
Long Distance Measurement Errors ....................................................................................................................128 
Do a Field Calibration at the first sign of trouble ................................................................................................128 
Battery Charger LED Meanings ............................................................................................................................131 
Scout, TRack, AiM Range ......................................................................................................................................131 
Traverse Closing Issues.........................................................................................................................................131 
Ψ!ǘƳƻǎǇƘŜǊƛŎ /ƻǊǊŜŎǘƛƻƴǎΩ ...................................................................................................................................132 
Pressure Example ................................................................................................................................................133 
9ƴŀōƭŜ Ψ¦ǎŜ wŜŦǊŀŎǘƛƻƴ /ƻŜŦŦƛŎƛŜƴǘΩ .....................................................................................................................134 
Enable the compensators ....................................................................................................................................134 
Sea Level Correction .............................................................................................................................................134 

 

 

  



X-PAD GNSS and Robotic Getting Started Guide 7 

¢ƘŜ IƛǎǘƻǊȅ ƻŦ ·πt!5 
X-Pad was originally introduced in 2012 for use with GPS and Total Stations and was available for use on 
Windows Mobile devices. 

The next 8-years produced significant upgrades: 

2013 Zoom 80 Robotic Module, Road Module, Android devices 

2014 Auto Measurements (Monitoring), 3D for Zoom3D,  
  PicPoint, X-Pad Office 

2015 X-Pad Construction, Zipp20, GIS Module,  
  Bathymetry Module, Locators Module 

2016 Zoom 90, X-Pole 

2017 X-Pad Fusion, Masterplan 

2018 X-Pad Survey Ultimate, X-Pad Build Ultimate 

2019 Survey GO 

2020 Extensive support for the USA: Bearings, US and International Feet 

X-Pad has been translated to over 20 languages and has over 8,000 current deployments worldwide. 

While X-Pad Ultimate is only targeted for the Android platform, X-Pad is still available for Windows Mobile and 
can be optionally included with every Zoom 95 robot.  

Because both X-Pad and the Zoom 95 are from GeoMax, support for Zoom 95 Robots is unparalleled.  

As support for the Windows Mobile operating system has been terminated, the Android OS presents a platform 
with a future, the majority of new handheld devices, faster operation, more memory, brighter screens, longer 
range Bluetooth, better battery life, better connectivity, better security and a well-defined forward path. 

X-PAD Ultimate GNSS has the best Robotic Total Station support for GeoMax Zoom 90 and 95 Robots. 

X-PAD Ultimate supports a variety of GNSS devices, Total Stations and Robots. 

·πt!5 5ŜǇƭƻȅƳŜƴǘΥ ²ƘƛŎƘ ƻǇǘƛƻƴǎ ǿƛƭƭ ȅƻǳ ƴŜŜŘΚ 
X-PAD Ultimate software can be installed on most Android phones and tablets eliminating the need for a 
dedicated data collector. The Android platform is significantly faster, enjoys continued development and is 
substantially more robust than Windows Mobile Devices providing you with a powerful field solution. 

If you purchased a Robotic Total Station, you would need the TPS and Robotic options. 

If you purchased an iGage GNSS receiver, you would ƴŜŜŘ ǘƘŜ Db{{ ŀƴŘ Ψ/I/ 5ǊƛǾŜǊΩ ƻǇǘƛƻƴǎΦ 

LŦ ȅƻǳ ƴŜŜŘ ǘƻ ǿƻǊƪ ǿƛǘƘ ±ƻƭǳƳŜǎ ƻǊ ǎǘŀƪŜƻǳǘ {ǳǊŦŀŎŜǎΣ ȅƻǳ ǿƛƭƭ ǿŀƴǘ ǘƻ ǇǳǊŎƘŀǎŜ ǘƘŜ Ψ±ƻƭǳƳŜΩ ƻǇǘƛƻƴΦ LŦ ȅƻǳ 
plan on exchanging GIS data (Shapefiles) or collecting extensive GIS data with points you should purchase the 
GIS module.  

Understanding licensing, maintenance, modules 
X-PAD Ultimate GNSS field software is licensed as a main product including GNSS or TPS (Total Station) support: 

(All prices 2022 Q4) 

877734 X-PAD Ultimate Survey GNSS  $ 1,187.50  

877735 X-PAD Ultimate Survey TPS Manual  $ 1,187.50  

877736 X-PAD Ultimate Survey Auto Measuring (Monitoring) TPS $ 1,150.00  

877738 X-PAD Ultimate Survey Premium (GNSS, TPS and ROBOTIC) $ 2,625.00  

To these main products you can license additional task-oriented modules: 

877740 X-PAD Ultimate Survey Volume Module: $ 250.00  
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Create and import 3D surfaces to be used for all stakeout operations. It includes 
functions for the calculation of the volumes according to different methods. 

877741 X-PAD Ultimate Survey Bathometry Module: 
Manage bathymetric surveys by acquiring depth data from echo sounder and 
GNSS positions. This includes a route control. 

$ 1,025.00  

877743 X-PAD Ultimate Survey Road Module: 
Import road design data from different formats, stakeout any element in the 
alignment with a variety of methods. 

$ 432.00  

877745 X-PAD Ultimate Survey PicPoint Module: 
Captures and photo processes allow you to place the measurement of points 
directly on the photos themselves. 

$ 250.00  

877746 X-PAD Ultimate Survey Robotic TPS Module: 
Extend the TPS main module with features that allow full control of motorized 
and robotic total stations. 

$ 210.00  

877747 X-PAD Ultimate Survey X-Pole (option): 
Flexibly work with TPS and GNSS at the same time, by using the best features of 
each system. 

$ 625.00  

877748 X-PAD Ultimate Survey GIS Module: 
Define GIS features and attributes to be assigned to measured points. It 
includes import and export functions of GIS data. 

$ 62.50  

877749 X-PAD Ultimate Survey Locator Module: 
Connect to utility locators and record depths at corresponding GNSS positions. 

$ 62.50  

877753 X-PAD Ultimate Survey BIM Module: 
Import BIM models, display, navigate and extract information (points, lines, 
surfaces) for checking and stakeout operations. 

$ 250.00  

877754 X-PAD Ultimate Survey Build Module: 
Extend the Survey version with all the features that are exclusively made for the 
Build version. 

$ 462.50  

902526 X-PAD Ultimate Survey: 
Set of commands designed for mechanical, electrical and plumbing, transfer 
heights, create parallel lines, on surfaces, and scan lines. 

$ 250.00 

Software maintenance 
Your purchase of X-Pad Ultimate includes software updates and patches for 1-year.  

This feature is called X-PERT. After the first year you can extend maintenance annually for a nominal fee.  

6015421 
1-year X-PERT 
Option to receive Service Packs and have access to major updates for one year $ 250.00  

If maintenance has only expired for a few months, then reinstatement will retroactively be applied to the 
previous expiration date. If your license falls out of maintenance for more than 1-year, there is an additional 
$250 reinstatement charge, and the new expiration date will extend for 1-year from the time of reinstatement. 

Once X-Pad is installed on a device, you can check the status of X-PERT: 

  
Click on the X-PERT icon at the top of the main menu. 
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If you have recently extended X-PERT, you can click on Update license to synchronize your subscription. 

Lǎ ·πt!5 ōŜǎǘ ǿƛǘƘ ŀ ǇƘƻƴŜ ƻǊ ǘŀōƭŜǘΚ 
X- PAD should work great with most modern Android phones and tablets. When deciding what device to use 
with X-PAD you might consider: 

 Purchase a new device vs. using an existing device. 

 Ability to ruggedize with an external case or protection system. 

 Screen size and brightness 

 Battery life 

 Device memory 

 Bluetooth range to Robotic Total Station  

In addition to common consumer and prosumer devices, GeoMax (and other vendors) offer extremely rugged, 
field ready data Android based ŎƻƭƭŜŎǘƻǊǎ ƭƛƪŜ ǘƘŜ Ψ½ŜƴƛǳǎуллΩ όϷмΣуллύΥ 

 

If you choose to use a phone, there are great lightweight pole mounting options: 
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Because it is easy to move your X-PAD Ultimate license to a new device, you can easily purchase a new data 
collector every year and preserve your field software investment. 

Network Rover Applications 
.ŜŎŀǳǎŜ ǘƘŜ !ƴŘǊƻƛŘ ŘŜǾƛŎŜΩǎ ƛƴǘŜǊƴŜǘ ŎƻƴƴŜŎǘƛƻƴ can be used for Network Rover applications, a phone or 
tablet that is activated with cellular data will be much easier to use with Network rover applications.  

While you can connect the collector to a Wi-Fi hotspot while in the field for access to server-based corrections, 
or you can put a SIM card in the GNSS receiver, using an Android device with an activated cellular modem 
enables data for job sharing and GNSS Network server access. 

The phone/tablet data connection also assists in transferring files between the data collector and office with 
cloud accounts like Google Drive. 

ƛDŀƎŜ Ƴŀƛƭ ƭƛǎǘǎ 
Please sign up for the X-PAD and Zoom90/95 mail lists so we can notify you of updates and changes.  

We will automatically send you commonly asked questions and answers as we encounter them. We will also 
send you firmware and software update notices. You can sign up here: www.igage.com/ml  όǘƘŀǘΩǎ ǎƭŀǎƘ a [ 
for Mail List). 

[ƻƻƪ ŦƻǊ ǘƘŜ Ψ·-t!5Ω mail ƭƛǎǘ ŀƴŘ ƛŦ ȅƻǳ ǇǳǊŎƘŀǎŜŘ ŀ ǊƻōƻǘΣ ǘƘŜ Ψ½ƻƻƳ 95/90 wƻōƻǘΩ mail list. 

 

  

http://www.igage.com/ml
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LƴǎǘŀƭƭƛƴƎ ·πt!5 ƻƴ ȅƻǳǊ !ƴŘǊƻƛŘ ŘŜǾƛŎŜ 
Internet access is required to download, install and activate X-PAD on your device. Because the files are quite 
large, a Wi-Fi connection to an unmetered internet source will be better. 

¦ǇŘŀǘŜ ȅƻǳǊ 5ŀǘŀ /ƻƭƭŜŎǘƻǊ CƛǊǎǘ 
Before you install X-PAD, please update your Android device. Especially if the hardware has been newly 
acquired or has been sitting around unused for a while. X-PAD licensing may not survive an update from an 
older version of Android 10 all the way to the latest build of Android 11. 

To update your device: 

1. Plug device into external power. 

2. Make sure device is attached to Wi-Fi internet. (It will not update via a cellular connection.) 

3. Dƻ ǘƻ Ψ{ŜǘǘƛƴƎǎΥ {ȅǎǘŜƳΥ !ŘǾŀƴŎŜŘΥ {ȅǎǘŜƳ ¦ǇŘŀǘŜΩ όƻǊ ǎŜŀǊŎƘ ŦƻǊ ¦ǇŘŀǘŜ ƛƴ {ŜǘǘƛƴƎǎΦύ 

4. /ƭƛŎƪ ƻƴ Ψ/ƘŜŎƪ ŦƻǊ ¦ǇŘŀǘŜΩΣ ŎƘƻƻǎŜ ǘƻ ǳǇŘŀǘŜ ƛŦ ƻƴŜ ƛǎ ŀǾŀƛƭŀōƭŜΦ 

5. Reboot your device if requested, wait for update to complete. 

!ŦǘŜǊ ǘƘŜ ǎȅǎǘŜƳ ǳǇŘŀǘŜ Ŧǳƭƭȅ ŎƻƳǇƭŜǘŜǎΣ Ǝƻ ǘƻ ǘƘŜ Ψtƭŀȅ {ǘƻǊŜΩ ŀƴŘ ŦƻǊŎŜ ǳǇŘŀǘŜ ŀƭƭ ȅƻǳǊ ŜȄƛǎǘƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 
CǊƻƳ ǘƘŜ Ψtƭŀȅ {ǘƻǊŜΩ ƳŜƴǳΥ 

1. Click on the circle at the right side of the search box. 

2. /ƭƛŎƪ ƻƴ ΨaŀƴŀƎŜ ŀǇǇǎ ϧ ŘŜǾƛŎŜΩ 

3. hƴ ǘƘŜ ΨhǾŜǊǾƛŜǿΩ ǘŀōΣ ŎƭƛŎƪ ƻƴ ΨǳǇŘŀǘŜ ŀƭƭΩ 

4. Wait for any updates to fully complete. 

If your device is new, there may be additional system updates after the first update. Consider checking for 
system updates a second time. 

DŜǘ ·πt!5 ŦǊƻƳ ƻǳǊ ǿŜōǎƛǘŜΣ ƴƻǘ ǘƘŜ Ψtƭŀȅ {ǘƻǊŜΩ 
On the Android device use the ŘŜǾƛŎŜΩǎ default browser and go to the web address: 

 www.iGGPS.com 

Look for the X-PAD logo near the bottom: 

  
Find and click on the GeoMax X-PAD [ Install Links ] 

hƴ ǘƘŜ Ψ[ƛƴƪǎΩ ǇŀƎŜΣ Ŧind the X-PAD Ultimate Survey 
link and click on the large Download button: 

  

A system warning message will be displayed: 

  
Click on OK. 

The installer will be downloaded: 

  
Wait for the download to complete. 

Your device will offer to Open the installer: 

  
/ƭƛŎƪ ƻƴ ΨOpenΩ. 

After a few seconds of staging this confirmation 
screen will be shown: 

http://www.iggps.com/


 12 X-PAD GNSS and Robotic Getting Started Guide

  
Click on Install. 

It will take almost a minute to install X-PAD: 

  
Wait for the installation to complete. 

Click on Open: 

  

During the installation process you will be asked to 
allow various permissions. You must allow these 
permissions or X-PAD will not be able to run: 

Camera, Files, Location (GPS),  
Microphone, Phone, SMS 

These permissions are needed to share data, add 
pictures to stored points, store jobs in device 
memory, use Voice commands, use the Android 
devices internal GPS to point a robot or do recon 
without an external receiver.  

It is okay to deny permissions for Contacts. 

The Activate license dialog is shown: 

  
You should have X-PAD License Certificate or 
numbers on your invoice, find your unique 
Equipment ID and Serial Number on the certificate 

then enter them on the activation screen: 

  

Click the Activate button  in the lower right-
hand corner. 

Your X-PAD license can only be installed on one 
device at a time. 

X-PAD will verify your license: 

  

After a few moments, a success message will be 
shown: 

  

Click on OK. 

The activated modules will be shown: 
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Only the options purchased will initially be active on 
your installation.  

X-PAD has a great total station module for both 
manual and robotic total stations. It is likely that it 
will work with your existing equipment. 

There are also many additional task-specific modules 
for saving time in the field. 

Call us to add additional options to your license. 

+1-801-412-0011 

Immediately after installing and activating, download 
the USA Localization Pack as described on page 15. 

Allow X-PAD to run in the background 
By default, the Android OS may slow down X-PAD and break Bluetooth connections to survey devices when you 
task switch to use another application to extend battery life. 

The power-saving option settings are slightly different on each version of Android. For Android 12: to allow X-
PAD to run in the background: 1. Click and hold the screen top icon, 2. Click on App info, 3. Click on Battery 
settings, 4. Select Unrestricted battery use: 

     

Rehosting (moving) X-PAD to a new device 
If you have the device where your license is currently deployed, it is possible to move your X-PAD license from 
one device to a new device with no factory assistance. 

From most any screen, click on the X in the upper left corner. 

Select the LICENSE tab (at the top). Write down your EquipmentID and Serial. Do not lose them! 

Click on Tools (bottom center), choose Rehost license and finally click on YES to confirm. 
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You may now install X-PAD on another device and re-use the original serial number. 

Updating X-PAD to the Latest Version 
On the main X-PAD screen: 

  

If the  icon is displayed (as shown above) a new software version is available. Click on the down arrow to 
retrieve a description of the updates. After a few seconds the enhancements and bug fixes included in the new 
version will be shown: 
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Click on the Install button to download and then install the latest X-PAD version automatically. 

If the update downloads but ŘƻŜǎ ƴƻǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ƛƴǎǘŀƭƭ ȅƻǳ Ƴŀȅ ƴŜŜŘ ǘƻ ǳǎŜ ǘƘŜ ŘŜǾƛŎŜΩǎ ŦƛƭŜ Ψ9ȄǇƭƻǊŜǊΩ ǘƻ 
manually run the .APK file. (This occurs on some devices with tightened security profiles.) 

You will find the downloaded update in this system folder: 

 /Storage/emulated/0/X-PAD/_Data/Update 

The file will be named in this fashion: 

 it.geomax.xpadsurveyultimate_X_X_XX.apk 

[ƻŀŘƛƴƎ D9hL5{ ŀƴŘ ƭƻŎŀƭ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳǎ 
Immediately after installing X-PAD you should add the United States Localization Package to the base 
installation.  

This will download and install USA specific GEOIDS and Coordinate Systems (like the US State Plane codes and 
Oregon and Iowa specific county systems) into the X-PAD program. 

[ƻŀŘƛƴƎ ǘƘŜ ¦{! [ƻŎŀƭƛȊŀǘƛƻƴ tŀŎƪŀƎŜ 
Internet access is required for this procedure. 

From the main menu click on Settings: 
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The Instrument settings dialog will be shown: 

  

Drag the menu down up so that you can see the 
Miscellaneous item under App settings: 

 

  
Click on Miscellaneous. 

The Miscellaneous menu will be shown: 

  
click on the Localization package Install button. 

Previously downloaded / saved packages (if any) will 
be listed: 
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Click on the Download button to retrieve an updated 
list of all available packages. 

Wait while the list of packages is retrieved from the 
internet: 

  

After a while a list of all localization packages will be 
shown: 

  

Scroll to the bottom of the list, then click on the 
XPAD_US_Pack package.  

X-PAD will begin downloading and then installing the 
package resource file. 

  
Wait for the package to download. Click on Yes if 
asked to install. 

When complete: 

  

If your device is low on memory click on YES to 
delete the package source. Otherwise keep the 
localization package source available by clicking NO. 

Using Special County or State Projections 
There are many State Plane Coordinate (SPC), State, County, Region specific projections in the United States.  

These special projections are all available as predefined projections in the US localization pack: 

 NAD27 SPC    NAD83 SPC 

 Iowa County Projections   Las Vegas NV Projections 

 Kansas County Projections  Minnesota County Projections 

 Main Statewide Projections  Oregon Statewide Projections 

 Wisconsin WCCS Projections  Wisconsin WISCRS Projections 

The following example shows the steps to load the Portland Oregon coordinate projection: 
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CǊƻƳ ǘƘŜ Ƴŀƛƴ ΨWƻōΩ ƳŜƴǳΥ 

  
Click on Coordinate System. 

The Coordinate System menu will be shown: 

  
Click on Cartographic system. 

The current projection will be shown: 

  
Click the Tools button at the bottom of the menu. 

On this Tools menu: 

  
Click on Load predefined system. 
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On the Cartographic systems menu: 

  
Click on the drop-down arrow for the USER group. 

Scroll down to the bottom of the US list: 

  
Then click on US STATE OREGON. 

The Cartographic systems menu will be shown listing 
all of the Oregon specific projections: 

  
Click on the OCRS Portland Zone option. 

The Portland zone will be selected and activated: 

 

 

Lƴƛǘƛŀƭ Wƻō {ŜǘǳǇ 
Important Tip: As you make changes to X-PAD settings it is very important to remember to click on the Accept 
button to save your changes. If you make changes, then click on the Back button, your changes will not be 
saved! 
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Important Tip: If you would like your settings to persist into new future jobs, immediately after making changes, 
consider clicking Tools and then Save settings as default so that new jobs will share the setting changes: 

  

Settings can be stored as system wide defaults, named defaults or Site-specific defaults. 

Settings: Units, distance and angles 

From the main menu click on Settings, then under Job Settings click on Units: 

            
You will probably want to change Angles to DD MM SS.ss; Azimuth mode to Bearing and Distances to either 
Feet (US) or Feet (International). You can also select fractional feet (inches and fractional inches) for building / 
architectural units. 

After changing any settings, click on Accept; then consider clicking on Tools and saving the changes as Defaults. 
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Settings: Decimals, Default Display Precision 
From the main menu click on Settings, then under Job Settings click on Decimals: 

            

For GNSS/GPS and Robotic based jobs you will probably want to set: 

 Angles   0 N 45 12 34 W  even minutes 

 Coordinates  2 0.00   hundredths of a foot 

 Elevation  2 0.00   hundredths of a foot 

 Distance   2 0.00   hundredths of a foot 

 Lat/Lon   5 DDD MM SS.sssss  5-decimals of seconds 

After changing settings, click on Accept; then consider clicking on Tools and saving the changes as Defaults. 

Settings: Coordinates 
From the main menu click on Settings, then under Job Settings click on Coordinates, then set the Order to 
North/East. Finally click on Accept to save this setting. 
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Settings: GNSS defaults 
There are a few important GNSS defaults that you may want to look at. From the main menu click on Settings, 
then under Job Settings click on Coordinates, then set the Order to North/East. Finally click on Accept to save 
this setting. 

           

On the GNSS tab, we recommend these setting changes: 

Store only in Fixed ON Only store FIXED measurements 

Accuracy check ON Only store high quality fixes, without manual override 
 H 0.10 feet 
 V 0.12 feet 

RTK age check  ON Only store measurements with recent base corrections 
 Max age (secs) 10   a value from 4 to 10 is reasonable 

DOP check  ON DOP is a theoretical measure of constellation 
 Max DOP  2.5   normal constellations, in the open, may be as low as 1 

Satellites Check ON 
 Min Satellites 9   ƛŦ ŦŜǿŜǊ ǘƘŀƴ ф {±Ωǎ ŀǊŜ ƛƴ ǳǎŜΣ ǊŜǉǳƛǊŜ ƻǾŜǊǊƛŘŜ ǘƻ ǎǘƻǊŜ 

Localization area check 
    ON ǿŀǊƴ ƛŦ ŀƴ Ψƛƴ-ǳǎŜΩ ƭƻŎŀƭƛȊŀǘƛƻƴ ǿŀǎ ŘŜŦƛƴŜŘ ŀǘ ŀ Řƛǎǘŀƴǘ ƭƻŎŀǘƛƻƴ 
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On the SURVEY tab, we recommend these settings: 

Time on point (sec)  1 5-epoch average for standard points 

Time on Master Point 10 50-epoch average for control points 

Average coordinates tolerance 
   ON check the range of averages to make sure 
    there are no wild points 

  Max H   0.10 
  Max V   0.12 range limit for averages 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On the POINTS tab: 

The Points name is similar to Point ID or Point Number in other field tools.  

However, the Points name can be numeric or alphanumeric. X-PAD defaults to 
pre-pending Stakeout, Offset, Auxiliary and Reference points with the 
designations shown. 

In addition, Reference points (which you might consider to be Control Points) are 
kept in a separate list space. 

 

After configuring the GNSS settings be sure to click on the Accept button to save 
your changes. Then consider clicking on Tools and saving the changes as 
Defaults. 
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{ŀǾƛƴƎ {ŜǘǘƛƴƎǎ ŀƴŘ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳ /ƻƴŦƛƎǳǊŀǘƛƻƴǎ 
Both General Settings and Coordinate Systems can be saved. Coordinates can be saved on a Site-by-Site basis 
όǎŜŜ ΨX-PAD: SitesΩ ƻƴ ǇŀƎŜ 24), and you can save both settings and coordinate systems to the default or to a 
named profile. Named setting profiles can be recalled or transferred to other devices to propagate settings. 

{ǘƻǊƛƴƎ Ψ{ŜǘǘƛƴƎǎΩ 
From the main menu click on Settings, then Tools, then Save settings with name or Save settings as default: 

            

Storing Ψ/ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳǎΩ Defaults 
From the main menu click on Coordinate System, then Tools then choose how to save the coordinate system: 

            

·πt!5Υ {ƛǘŜǎ 
You can organize your jobs into Sites where multiple jobs are contained under defined profile groups.  



X-PAD GNSS and Robotic Getting Started Guide 25 

This ΨǎƛǘŜ ǎŜƭŜŎǘƛƻƴΩ button, found under JOB: New/Open job: 

  

Allows you to organize jobs into an unlimited number of Sites: 

  

Each Site can have a unique default coordinate system and system defaults; so, Sites are useful if you regularly 
work in two State Plane zones. 

/ƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳǎ 
X-PAD makes it very simple to setup jobs in a variety of common projection types. The USA specific localization 
package preloads most State Plane Zones and special County and State zones. 

X-PAD supports nearly every possible coordinate system and localization style. This guide includes step-by-step 
instructions for these common systems: 

 State Plane Coordinates at Grid   25 

 Single-Point Localizations at Ground  28 

 Multiple-Point Site Calibrations   32 

For many applications you would like to survey with local Ground scaled coordinates, but also export accurate 
State Plane Coordinates. Switching an existing job between projection type is very simple and point-coordinates 
automatically recompute on the fly. 

 Switching between Coordinate Systems  37 

{ǘŀǘŜ tƭŀƴŜ /ƻƻǊŘƛƴŀǘŜǎ ŀǘ DǊƛŘ 
State Plane Coordinates at grid is a common coordinate system. This style includes UTM (both NAD83/WGS84 
and NAD27) measurements and local specific coordinate systems like those used in Oregon and Iowa. It is also 
possible to define custom projections at a developed elevation using this style. 

 

From the main menu, click on Coordinate System > 
to define the job projection: 
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Click on Cartographic system > 

The Cartographic system menu is shown: 

  
If the current projection is not correct, click on Tools 
at the bottom. 

From this Tools menu: 

  
Click on Load predefined system. 

The Cartographic systems menu is shown: 

  

All of the previously used systems will be in the 
**USER** list, if the projection you need is not 
already listed, click on the down arrow: 

  

A list of all countries and US special projections will 
be shown.  

¢ȅǇƛŎŀƭƭȅΣ ȅƻǳ ǿƛƭƭ ǿŀƴǘ ǘƻ ŎƘƻƻǎŜ ΨUS-NAD83ΩΣ 
however if you are in Iowa, Indiana, Kansas, 
Minnesota, Wisconsin, Las Vegas Nevada or Oregon 
the local projections will be at the bottom of this list: 
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¢ƘŜǊŜ ŀǊŜ ŀƭǎƻ ŜƴǘǊƛŜǎ ŦƻǊ ¦¢a ŀƴŘ Ψ¦{-b!5нтΩΦ 

After you select the correct Group, X-PAD will load 
all of the underlying Systems: 

  

CƻǊ ǘƘƛǎ ŜȄŀƳǇƭŜΣ ŎƭƛŎƪ ƻƴ ΨUT83 ς NorthΩ ƭƻŀŘǎ ǘƘe 
Utah North NAD83 SPC: 

  

If you would like the new system to be the default 
system when a new job is created, click on Tools: 

  
then Save as predefined. Future jobs will default to 
this projection. 

Click the Accept button to return to the Coordinate 
System dialog: 
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Click the right-arrow at the bottom of the screen.  

The Vertical system dialog will be shown: 

  
Choose an appropriate GEOID (1), then click Accept 
(2) at the dialog bottom.  

If USA specific GEOIDS are not available, follow the 
ǇǊƻŎŜŘǳǊŜǎ ƛƴ ǘƘŜ ŎƘŀǇǘŜǊ άLoading the USA 
Localization Packageέ ƻƴ ǇŀƎŜ 15 to download the 
USA Localization Package from the internet and 
install on your data collector.

 

{ƛƴƎƭŜπtƻƛƴǘ [ƻŎŀƭƛȊŀǘƛƻƴǎ ŀǘ DǊƻǳƴŘ 
X-PAD has two distinct scale factor mechanisms: 

Ground to Grid 

Used to convert Total Station 
Ground measurements down to 
Grid.  

This is  
NOT WHAT YOU WANT 
 for GPS / GNSS jobs! 

This is for scaling  
Ground Total Station 

Measurements to Grid Č 
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Grid to Ground 

Available when a Local Single point 
system is selected. 

If you want to set local coordinates 
like: 

 10,000, 10,000 

with a computed grid-to-ground 
scale factor that results in distances 
being Ground, then 

This is the method  
that you want! 

דאעײַ  

 

This section describes how to configure a job with: 

Local Coordinates like 10000, 10000, 5600 

True / Geodetic North at a base point 

Ground Distances: inversed distances will exactly match a total station 

From a new job or an existing job, in State Plane or any other coordinate system store a point or setup a base at 
the location that you would like to be the local coordinate base. 

 

For this example, we will use an existing job with 
two points: Pt 101, the East Quarter of a section and 
Pt 100, the Section Corner a ½ mile to the North: 

  
We want to assign the horizontal coordinates 
10,000, 10,000 to point 100 where we have already 
set the base. 

The UHF base was set with approximately the 
correct height so the elevation of point 100 is nearly 
correct, we will honor this measured height in our 
new projected system. 

From the main JOB menu: 

  
Click on Coordinate System. 
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CǊƻƳ ǘƘŜ Ψ/ƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳΩ ƳŜƴǳΥ

  
/ƭƛŎƪ ƻƴ ΨGNSS LocalizationΩΦ 

The Coordinate System. System type selection menu 
is shown: 

  
Check the Ψ[ƻŎŀƭ ς Single PointΩ ŎƘŜŎƪōƻȄΣ ǘƘŜƴ ŎƭƛŎƪ 
on ǘƘŜ ΨDetailsΩ ōǳǘǘƻƴ ǘƻ ǘƘŜ ǊƛƎƘǘΦ 

The GNSS Position dialog is shown: 

  
/ƭƛŎƪ ƻƴ ǘƘŜ ƻǊŀƴƎŜ Ψ>Ω ōǳǘǘƻƴ ό1) and choose the 
measured point 100: 
Then click on the right-arrow (2). 

The Local point menu is shown: 

  
X-PAD asks for the Local point coordinates. We 
would like to reuse the existing height, so use the 
ƻǊŀƴƎŜ Ψ>Ω ōǳǘǘƻƴ ό1) to recall the State Plane 
coordinates for point 100. 
Then click on the Local Point name (2) and enter a 
unique code: 
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Click the checkmark (blue or circled) 

to return to the Local coordinate dialog: 

  
Now edit the Easting (E) and Northing (N) to be 
ΩмлΣлллΩΦ ¢ƘŜƴ ŎƭƛŎƪ ǘƘŜ Next button on lower right 
corner. 

The Vertical system dialog is shown: 

  
Choose an appropriate Geoid the latest GEOID 
(currently GEOID2018) is best, then click the Accept 
button lower-right. 

¢ƘŜ Ψ/ƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳΩ ǎŎǊŜŜƴ ƛǎ ǎƘƻǿƴ ŀƎŀƛƴ ǿƛǘƘ 
Ψ[ƻŎŀƭ ς Single point; Geoid. The selection 
ΨD9hL5нлму¦{Ω ƛǎ ǎƘƻǿƴ ǳƴŘŜǊ ǘƘŜ ƭƻŎŀƭƛȊŀǘƛƻƴ ǘȅǇŜΥ 
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If you return to the points listing: 

  

You will find new horizontal coordinates have been 
automatically computed for the existing points. 

The job is now ready to survey additional points.  

If you inverse distances between points, they will be 
Ground distance.  

The basis of bearings will be True / Geodetic North 
at the projection base point. 

aǳƭǘƛǇƭŜπtƻƛƴǘ {ƛǘŜ /ŀƭƛōǊŀǘƛƻƴǎ 
If you have two or more known coordinates on a job then you can match a coordinate system to best-fit your 
known coordinates. 

The easiest way to build a multiple point site calibration is to  

 build a new job with a State Plane Coordinate system that matches your survey area  

 import the local coordinates that you will be calibrating to 

 survey/store the points that match the calibration coordinates 

Typically, you will use: JOB: Import Data: Text File (ASCII) to import the known positions as REFERENCE 
POSITIONS. There are many other file formats available for direct import. 

 

Once points are imported you can view them from 
JOB: Points/Measurement/Codes: 

  

Either connect the rover to a network base, or setup 
your base at a known or unknown point. Once your 
rover has a FIXED position, store corresponding 
points for each of the measurement points using 
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SURVEY: Survey PointsέΥ 

  

In this example the Reference points and Measured 
Points match this table: 

Corner / 
Quarter 

Reference 
Local Coordinates 

GNSS 
Measured 

Q 22-27 1 100 

C 22-23-26-27 2 101 

C 23-24-25-26 3 102 

Q 23-26 4 103 

Q 26-27 5 104 

To build a multiple point calibration, from the JOB 
ƳŜƴǳΣ ŎƭƛŎƪ ƻƴ ΨCoordinate SystemΩΥ 

  

The Coordinate System dialog is shown, click on 
ΨGNSS LocalizationΩΥ 

  

The System type screen is shown: 

  
Click on Local ς Site calibration,  
then click Details. 
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The Local system ς Multi Points dialog is shown: 

  
Click on + Add on the bottom. 

X-PAD asks for the GNSS position which you can 
ǊŜŎŀƭƭ ŦǊƻƳ ǘƘŜ tƻƛƴǘǎ ƭƛǎǘΣ ŎƭƛŎƪ ƻƴ ǘƘŜ Ψ>Ω ōǳǘǘƻƴΥ 

  

CǊƻƳ ǘƘŜ Ψ{ŜƭŜŎǘ ǇƻƛƴǘΩ ƳŜƴǳΥ 

  
choose Topographic Points. 

¢ƘŜƴ ŎƭƛŎƪ ƻƴ Ǉƻƛƴǘ ƴǳƳōŜǊ млл άvнн-2тέΥ 
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X-PAD confirms the GNSS Position: 

  
Confirm by clicking the right-arrow at the bottom. 

X-PAD will ask for the Local coordinate: 

  
/ƭƛŎƪ ƻƴ ǘƘŜ Ψ>Ω ōǳǘǘƻƴΦ 

¢ƘŜƴ ŦǊƻƳ ǘƘŜ Ψ{ŜƭŜŎǘ ǇƻƛƴǘΩ ƳŜƴǳΥ 

  
Choose Reference Points. 

The list of all Reference points is shown: 

  
Click on Reference point #1 which corresponds to 
GNSS point #100.  
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The Local coordinate menu is shown again: 

  
Then verify the local coordinate by clicking the next 
button. 

The first point pair has been successfully added. 
/ƭƛŎƪ ǘƘŜ ΨAddΩ ōǳǘǘƻƴ ŀƴŘ ǊŜǇŜŀǘ ǘƘƛǎ ǇǊƻŎŜǎǎ ŦƻǊ 
the remaining 4 points. 

After adding all 5 point-pairs, the calibration will 
look similar to this: 

  
It is customary to only check one Vertical control box 
to avoid a tilted plane calibration unless the polygon 
formed by the control points completely encloses 
the entire job. 

You can enable / disable horizontal checkboxes to 
narrow down any coordinate blunders. 

Once the site calibration is acceptable, click on the 
Next button. 

The Coordinate System dialog is shown again: 

  
Click the Next button. 

The Vertical system menu is shown: 

  
Choose an appropriate GEOID for your project. 

When you return to the Points list, you will find that 
your measured points have been adjusted based on 
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the new site calibration: 

  

X-PAD will have computed a coordinate system that 
best matches your record (Local) data and applied it 
to all of the data. 

{ǿƛǘŎƘƛƴƎ ōŜǘǿŜŜƴ /ƻƻǊŘƛƴŀǘŜ {ȅǎǘŜƳǎ 
Often when you configure a job for local ground coordinates, at the completion of the job you would like to 
also export out State Plane Coordinates (SPC) for the surveyed points to use as metadata for a plat. This allows 
distances and bearings to be in the local ground system, but still have coordinate annotations or tables that list 
the SPC grid coordinates. 

X-PAD makes it trivial to switch back to SPC, and then return to the local ground system if needed. 

 

As an example, consider the Multiple-Point Site 
Calibration from the previous section. The local 
coordinates for the job look like this: 

  

To switch back to SPC coordinates from the main JOB 
menu, click on Coordinate System: 

  
Then click on GNSS Localization. 
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The System type dialog is shown: 

  
Check the Cartographic system checkbox (1) and if 
the displayed system is correct click on the Next 
arrow (2). 

/ƘƻƻǎŜ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ Ψ±ŜǊǘƛŎŀƭ ǎȅǎǘŜƳΩΣ ǘƘŜƴ ŎƭƛŎƪ 
the Accept button: 

  
All of the coordinates are automatically recomputed. 

Looking at the points list again: 

  

The job is now State Plane projected. 

After exporting these State Plane coordinates, it is 
just as easy to reselect the Multi Point GNSS 
Localization and return to Ground measurements. 

tƛŎƪƛƴƎ ŀƴ ŜȄƛǎǘƛƴƎ Wƻō ŘƛǎǇƭŀȅ ǎǘȅƭŜ 
The Job menu can display and select jobs four ways, selected by the icon in the right-hand corner of the top 
gray bar: 
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Gallery 

Thumbnails of jobs 
contained in a Site 
are shown in a 
cascading carousel 

 

Click here to 
change display 
method: 

 

List 

A list of jobs 
contained in a Site 
are shown with 
the Size and last 
edit date. 

 

Map 

A map showing 
the sites in a job is 
shown. 

The plotted point 
is the location 
where the job was 
started. 

You can change 
the background 
map using the 
Map Selection 
button: 

  

 

Calendar 

A calendar is 
shown with the 
last changed dates 
highlighted in 
orange. 

Note that the 
calendar is 
organized with 
workdays left and 
weekends right: 
 MTWHFSS 
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aŀƪƛƴƎ ŀ bŜǿ Wƻō 
From the main menu: 

  
/ƭƛŎƪ ƻƴ ΨNew/Open jobΩ, 
choose a different site if wanted, 

  
Click on the ΨNew jobΩ button in the lower right 
corner to make a new job in the selected site. 

X-PAD will prompt for a job name (the default is the 
Year-Month-Day-Job X): 

  
DƛǾŜ ǘƘŜ ƴŜǿ Ƨƻō ŀ ǊŜŀǎƻƴŀōƭŜ ƴŀƳŜ όΨCƛǊǎǘWƻōΩ 
above). 

¢ŀƪŜ ŀ {ƛǘŜ tƘƻǘƻ ǿƛǘƘ ǘƘŜ Ψ¢ŀƪŜ tƘƻǘƻΩ ōǳǘǘƻƴ ŀǘ 
the bottom that represents the new job. 

{ŜƭŜŎǘ Ψ/hhw5ΧΩ ŀǘ ǘƘŜ ǘƻǇ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ŘŜŦŀǳƭǘ 
coordinate projection. This can be changed later. 

{ŜƭŜŎǘ Ψth{L¢LΧΩ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ !ŘŘǊŜǎǎΣ Ƨƻō ōŀǎŜ 
Lat/Lon and job location on map. 

{ŜƭŜŎǘ ΨPHOTOΩ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ǎƛǘŜ ǇƘƻto. 

!ŦǘŜǊ ŜƴǘŜǊƛƴƎ ǘƘŜ ƛƴƛǘƛŀƭ ƳŜǘŀŘŀǘŀΣ ŎƭƛŎƪ Ψ!ŎŎŜǇǘΩ ǘƻ 
create the new job. 

¢ƘŜ ŎƻƳǇƭŜǘŜ ΨWh.Ω ƳŜƴǳ ǿƛƭƭ ōŜ ǎƘƻǿƴΥ 
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¦ǎƛƴƎ vǳŀŘǊŀƴǘ .ŜŀǊƛƴƎǎ 
In the USA, for both rectangular and metes-and-bounds surveys it is common to describe courses by bearing 
angle and distance.  

Because it is difficult to compute the reciprocal of azimuth angles in Deg-Min-Sec.sss we use Quadrant Bearings 
where the angle is described as an angle East or West of North or South. This has the benefit of just exchanging 
ǘƘŜ bκ{ ŀƴŘ 9κ² ǘƻ ŘŜǎŎǊƛōŜ ŀ ƭƛƴŜ ΨƎƻƛƴƎ ǘƘŜ ƻǘƘŜǊ ǿŀȅΦΩ  

For example: 

 

The blue vector above describes a course: 

 246.501 feet 60.700813 degrees 
 246.501 feet 60 d 42 m 03 s 

In the United States this course is described as: 

 246.501 feet N 29 d 17 m 57 s W 

Reversing the direction is simple: 

 246.501 feet S 29 d 17 m 57s E 

Most survey jobs begin with the entry of a parcel, described as a series of courses. 

X-PAD automates the quadrant for a direction using the numbers in red in the diagram above: 

  1  NE 2  SE 3  SW 4  NW 

So, to enter N 29 17 57 E you can use the shortcut: 129.1757. The reverse bearing would be 329.1757. 

In addition, X-PAD includes a quadrant increment button: 

  
which when clicked changes the existing bearing through NE, SE, SW and NW. 

IŜǊŜ ƛǎ ŀƴ ŜȄŀƳǇƭŜ ŀ ΨǎǘǊŀƛƎƘǘ ƭƛƴŜΩ ŎƻǳǊǎŜ ŜƴǘǊȅ ƛƴ ·-PAD: 

LŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŀƴ ŜȄƛǎǘƛƴƎ ƳŜŀǎǳǊŜŘ Ǉƻƛƴǘ ǘƻ ǎǘŀǊǘ ŀǘΣ ǳǎŜ ǘƘŜ JOB: Points/Measurements/Codes menu to add 
a new point at an arbitrary location like 10,000, 10,000. 
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Make a new Starting Point 101, then go to CAD, then Draw, Drag left, then click on Layout 

     
Choose Points, Lines    Enter Distance, then      9ƴǘŜǊ ǘƘŜ vǳŀŘǊŀƴǘ άмέ 
or Both      click on the Bearing     then the Bearing.  

            then click the  mark. 
            129.1757 = N 29 17 57 E 
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Visually check the   
course, click on Add Point 

/hDhΥ vǳƛŎƪ 5ƛǎǘŀƴŎŜ 
If you want to compute the distance between two points, COGO: Quick Distances will allow you to measure 
between points: 

   

You can hold the first point and change the second point, or you can traverse around a series of points by 
toggling the From first point button.  

Click the Distance Unit button to toggle through: Feet, Chains, Rods. 

The results are displayed on a ticker-tape with the last measurement at the bottom. The entire tape can be 
exported in a variety of formats using the Report button. 

The Quick Distance calculator is available from the COGO menu and via the Tools button in the Store Points and 
Stakeout Points menus. 
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/!5 {ŎǊŜŜƴ 5ƛǎǘŀƴŎŜ  
If you would like to compute the distance from an object, like a line or polyline, or a point click on CAD from the 
main menu. 

There are two ways to Inverse: 

1. From Object method: click on a point or object, then choose Distance. Subsequent point/object clicks 
will compute from the First object to each subsequent object holding the First object constant. 

2. Traverse method: click on Info: Distance. Then select the First point, then the Second point. 
Subsequent point clicks will compute from the previously clicked point so you can traverse around a 
parcel checking each course in order. 

Inverse from a Point 
First click on CAD from the main menu. 

     
Click on a point (1),   Click on the Second point  Check the course 
then click on Distance (2) 
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You can then click on another point and inverse from the First point to another feature: 

 

Inverse along a Traverse 
First, click on CAD from the main menu.  

     
Click Info    then Distance     then click on the First Point 
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Then click on      Click back,      Click on the next  
Second point          traverse leg endpoint to move ahead 
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Db{{ ƛƴǎǘǊǳƳŜƴǘ ǇǊƻŦƛƭŜǎ 
Each of your instruments will have one or more Instrument profiles in X-PAD. 

A GNSS receiver might have both a UHF Rover profile, a UHF Base profile and a Network Rover profile. 

Once you setup a profile, it can be reused over and over as needed for multiple jobs. 

tǊƻŦƛƭŜǎ ŀǊŜ ŀŘŘŜŘ ŦǊƻƳ Ψ{ŜǘǘƛƴƎǎΥ LƴǎǘǊǳƳŜƴǘ {ŜǘǘƛƴƎǎΩ. 

This manual covers these instrument profile types: 

Network Rover instrument profile   page 47 

X-PAD: UHF Base instrument profile  page 55 

UHF Rover instrument profile   page 66 

bŜǘǿƻǊƪ wƻǾŜǊ ƛƴǎǘǊǳƳŜƴǘ ǇǊƻŦƛƭŜ 
Your iGage receiver makes a great Network Rover coupled with X-PAD on a data connected device like a cell 
phone. Corrections are received by the Android device and passed through Bluetooth to the RTK head.  

You can also provision a GSM card for your GNSS receiver and use its internal cell modem for the data 
connection. 

 

{ǘŀǊǘ ŀ ƴŜǿ Ƨƻō ŦƻƭƭƻǿƛƴƎ ǘƘŜ ǎǘŜǇǎ ƛƴ ǘƘŜ ǎŜŎǘƛƻƴ ΨX-
PADΥ bŜǿ WƻōΩ on page 40. 

¢ǳǊƴ ǘƘŜ ǊŜŎŜƛǾŜǊ ƻƴ ŀƴŘ ƳŀƪŜ ŀ ƴƻǘŜ ƻŦ ƛǘǎ Ψ{ŜǊƛŀƭ 
bǳƳōŜǊΩΦ 

The first time you make a connection to a server, you 
need to create a new instrument configuration that 
includes the network settings. 

In X-PAD from the main menu: 

  
click on Settings. 

The Instrument settings menu is shown: 

  
Click on GNSS & Total stations. 
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On the Instruments menu: 

  
/ƭƛŎƪ ƻƴ ΨAddΩ ǘƻ configure a new instrument. 

  
Choose GNSS Receiver (GNSS) as the instruments 
type. 

The ΨNew ProfileΩ ŘƛŀƭƻƎ ƛǎ ǎƘƻǿƴΥ 

  

Enter a Profile Name, set the Mode to GNSS Rover, 
set the Brand to CHC. 

Finally press Next. 

The New Profile: Device dialog will be shown: 

  
If you have already bonded to the Base receiver, use 
the drop-down button to select your device by serial 
number and proceed to the RTK- receive corrections 
section below. 

If your device is not listed (as shown above), click on 
the Add Device button at the bottom. 
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X-PAD will scan for Bluetooth devices: 

  

After 15-seconds the available devices will be listed, 
find your head by serial number: 

  
Click on the device. 

The Bluetooth Manager will be shown again:  

  
Click on Next. 

The New Profile dropdown will be shown again: 

  
Verify that the correct Bluetooth device is selected. 
¢ƘŜƴ ŎƭƛŎƪ ΨNextΩΦ 
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¢ƘŜ ΨNew Profile DeviceΩ ǎŎǊŜŜƴ ǿƛƭƭ ōŜ ǎƘƻǿƴΥ 

  
Select External GPRS (controller) to use the internet 
connection in the Android data collector or click on 
Internal GPRS (receiver) to use the GSM modem in 
the receiver. 
Then click on Next. 

------------------------------------------------------------- 

If you choose Internal GPRS (receiver) you will need 
to set the cellular Provider which sets the APN in the 
ǊŜŎŜƛǾŜǊΩǎ ƛƴǘŜǊƴŀƭ D{a ƳƻŘŜƳΥ 

  
X-PAD includes common worldwide cellular 
providers: 
 for ATT 3G use AT&T (broadband) 
 for ATT4G use ATT4G (Broadband) 
 for iGage DAC supplied cards make a  
 custom provider by clicking: 
  tǊƻǾƛŘŜǊǎΧ 
  then click +Add 

  
enter Name = DAC with the APN Server = 
dac.com.attz as shown above.  
Click Accept to continue. 

------------------------------------------------------------- 

Next, define the network server: 

  
Click on the drop-down arrow in the Server selection. 
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The Server list is shown: 

  
Click on b¢wLt ǎŜǊǾŜǊǎΧ to define a new network 
server. 

The existing NTRIP Servers list will be shown: 

  
Click on + Add to add a new server. 

The New NTRIP server dialog is shown: 

  
Enter the server Name,  
choose a mode: NTRIP or Point-to-Point,  
enter the IP as either an internet address or dotted 
numerical address,  
enter a Port number and if NTRIP enter the UserID 
and Password. 

Before accepting, please double-check the IP address, 
Port and UserID and Password. The UserID and 
Password are case sensitive, a single transposed or 
missing digit will prevent the connection from 
succeeding. 

Finally click on Accept. 

  
Click on the Back arrow. 
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Returning to the RTK Profile screen: 

  
Click on the Server drop down arrow again. 

From the Server list: 

  
Select the newly entered server. 

And it will be listed as the Server: 

  
Click on the Mountpoint selection arrow >. 

The empty Mountpoints list is shown: 

  
Click on the Refresh button to connect to the 
network server and download the complete server 
mount table. 
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Wait while the mount points are downloaded: 

  

!ŦǘŜǊ ŀ ƳƻƳŜƴǘ ǘƘŜ ǎŜǊǾŜǊΩǎ ŀǾŀƛƭŀōƭŜ Mountpoints: 
LIST will be shown: 

  
Scroll through the mount point list and click on the 
best correction source. 

Typically, the best mount point will be a RTCM3.2 VRS 
selection which has the possibility of containing 
corrections for GPS + GLONASS + Galileo + BeiDou 
constellations with support for L2C, L3 and L5 signals.  

An RTCM2 or CMR+ mount point will typically only 
include corrections for GPS and GLONASS without the 
benefit of L2C, L3 and L5. 

When you click on a mount point selection, you will 
return back to the RTK GPRS menu: 

  
Click Next. 

The New profile: Parameters menu will be shown: 

  

Set a reasonable Cut Off angle (10 or less), enable all 
the constellations, choose Position update freq. = 5 
times per second, then click on Next. 
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The Antenna Height menu will be shown: 

  

Enter the instrument Height in Meters or Feet. The 
Height is the distance from the bottom most part of 
the receiver to the point on the pole. If you have 
used a quick-ŎƻƴƴŜŎǘΣ ŘƻƴΩǘ ŦƻǊƎŜǘ ǘƻ ŀŘŘ ǘƘŜ 
ŀŘŀǇǘŜǊΩǎ ƘŜƛƎƘǘ ǘƻ ǘƘŜ ǇƻƭŜ ƘŜƛƎƘǘΦ 

Finally click on Accept.  

X-Pad will ask if you want to configure the receiver: 

  

Click on Yes. 

After a few moments the Instrument panel is shown 
with the new configuration selected: 

  
Press the Back arrow, 

to return to the main menu: 

  

Select the SURVEY tab, then click on Survey points.  
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After a few moments the receiver should report a 
RTK FIXED solution: 

  

If the Rover receiver is not FIXED, check the following 
items: 

¶ Does the Android controller or receiver 
have internet access? 

¶ Is the Server configuration exactly correct? 
(IP address, Port, UserID and Password 
must be exact.) 

¶ Is the receiver outside and tracking 
satellites? Does it have a position? 

¶ Is the receiver within the service area 
footprint for the network server? 

·πt!5Υ ¦IC .ŀǎŜ ƛƴǎǘǊǳƳŜƴǘ ǇǊƻŦƛƭŜ 
X-PAD has a variety of ways to configure a Base receiver broadcasting corrections over UHF.  

The primary difference is how the initial coordinate for the base is obtained: 

¶ Known Position: The position of the Ground Mark under the Base can be entered as a Geographic 
(Lat/Lon/Height), Projected Northing, Easting, Height or recalled from any of the Topographic or 
Reference points stored in the job. 

¶ Current PositionΥ ¢ƘŜ ǊŜŎŜƛǾŜǊΩǎ ŎǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŘŜŦƛƴŜ ǘƘŜ .ŀǎŜ ƭƻŎŀǘƛƻƴΦ ¢ƘŜ 
ǊŜŎŜƛǾŜǊΩǎ !ǳǘƻƴƻƳous location can be used, or you can optionally connect the base receiver to a 
network server as a rover, get a network position for the base and then start the base with the 
network position. 

¶ Last Setup: The last successful Base configuration, with possibly a new instrument height, will be used 
ŀǎ ǘƘŜ .ŀǎŜΩǎ ōǊƻŀŘŎŀǎǘ ŎƻƻǊŘƛƴŀǘŜǎΦ 

¶ Automatic RTK Position: The Base receiver will be connected to a network using a matching Network 
Rover instrument profile and network corrections will be used to generate a FIXED solution which will 
ǘƘŜƴ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōŜ ǳǎŜŘ ŀǎ ǘƘŜ .ŀǎŜΩǎ ōǊƻŀŘŎŀǎǘ ƭƻŎŀǘƛƻƴΦ 

Each of these Base configuration methods follows a similar configuration path.  

Defining a Base profile 
Start by opening an existing or new job. 
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From the main menu, click on Settings: 

  
Then click on GNSS & Total Stations 

From the Instruments dialog: 

  
Click on the + Add button. 

The Instruments type menu is shown 

  
Choose GNSS Receiver (GNSS). 

Build a profile for your receiver: 

  
{Ŝǘ ǘƘŜ ΨProfile nameΩ ǘƻ ǊŜŦƭŜŎǘ ǘƘƛǎ ǿƛƭƭ ōŜ ŀ ¦IC 
Base. 

Set the Mode ǘƻ ΨGNSS BaseΩΦ 

Set the Brand to Ψ/I/Ω. 

Then click Next. 
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The New Profile: Device dialog will be shown: 

  
If you have already bonded to the Base receiver, use 
the drop-down button to select your device by serial 
number and proceed to the RTK- receive corrections 
section below. 

If your device is not listed (as shown above), click the 
Add Device button: 

X-PAD will search for nearby devices: 

  

After 15-seconds the available devices will be listed, 
find your head by serial number: 

  

Click on the device, the Bluetooth Manager will be 
shown: 

  

Click on Next: 
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The Device selection is shown: 

  
Verify that the correct receiver is selected. 

Then click Next. 

The New Profile: RTK ς receive corrections selection 
is shown: 

  
Select Internal radio, then click Next.  

The New Profile: RTK Radio menu is shown: 

  
Click the Tools button at the screen bottom 

The Tools menu is shown: 

  

Click on Import configuration from receiver.  

The existing radio profile will be recalled from the 
ǊŜŎŜƛǾŜǊΩǎ ǊŀŘƛƻΥ 
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The Base and Rover settings must match exactly, 
except for Power which should be high on the Base 
and low on the Rover. 

The settings shown above should be adequate for 
most applications. Setting FEC = ON for both the 
Base and Rover may double the radio range. 

Click Next. 

The New Profile Parameters dialog is shown: 

  
Enable all the constellations and set the Satellites 
Cut off angle (Mask) to a value less than 8. 

Click Next. 

  

The HI (Height) is the default, you will be able to 
override it when you start the base. 

Click Accept. 

X-PAD will offer to configure the receiver: 

  

Click YES to apply the settings to the receiver. 
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Wait for the receiver to be configured: 

  

Click the Back arrow to return to the Settings menu. 

 

{ǘŀǊǘƛƴƎ ŀ ¦IC .ŀǎŜ 
Once you have setup a Base profile, you can use the profile to start a base. 

From the main menu click on Settings, then from the 
Instrument Settings menu click on GNSS and Total 
Stations, finally ensure that the correct Base profile 
is selected: 

  
If it is not, click on the desired base profile and click 
on Current. 

Click on the Back < arrow. 

Return to the main menu: 

  
The SURVEY menu item will be replaced with START 
BASE, click on it. 
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The initialization method dialog will be shown: 

  

If you have a point in the current job that matches the base location, or you have the geographic (Latitude, 
Longitude, Height) or projected (Easting, Northing, Height) coordinates use the: 

 Base Initialization: Known position page 61 

LŦ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ǿƘŜǊŜ ǘƘŜ ōŀǎŜ ƛǎ ŀƴŘ ǿŀƴǘ ǘƻ ǊŜŀŘ ǘƘŜ Dt{ ǘƻ ŎƻƴŦƛƎǳǊŜ ǘƘŜ ōŀǎŜ ǳǎŜ ǘhe: 

 Base Initialization: Current position page 63 

If you are starting at the last base position (perhaps on a subsequent day) use the: 

Base Initialization: Last Setup  page 65 

Base Initialization: Known position 
If you know the coordinates for the base location, 
from the main menu, click on START BASE: 

  
Then choose Known position 

¢ƘŜ ΨStart base, Base nameΩ ŘƛŀƭƻƎ ǿƛƭƭ ōŜ ǎƘƻǿƴΥ 

  
A Base ID of 0 is fine. 

Enter the correct antenna height. 
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Always ŜƴŀōƭŜ ǘƘŜ ΨLog data for Post-ProcessingΩ 
slider, then you will have the opportunity to process 
the base position in OPUS or against a rover if 
needed. 

A logging rate of 1 or 5-seconds is appropriate. 
9ƴǘŜǊ ŀ ΨFile for PPΩ ŦƛƭŜƴŀƳŜ ǘƘŀǘ ǿƛƭƭ ōŜ Ŝŀǎȅ ǘƻ 
identify. 

Leave the File type set to Default. 

Finally click on Next. 

¢ƘŜ ΨBase positionΩ ŘƛŀƭƻƎ ƛǎ ǎƘƻǿƴΥ 

  
You can select an existing point from the current job 
ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ Ψ>Ω ōǳǘǘƻƴ ƻǊ ƘŀƴŘ-enter the Latitude 
Longitude Height or hand-enter the Northing, 
Easting and Height. 

If you choose to enter Latitude Longitude Height, 
the Height ǎƘƻǳƭŘ ōŜ ǘƘŜ Ψ9ƭƭƛǇǎƻƛŘ IŜƛƎƘǘΦΩ  

If you enter the projected Easting, Northing, Height 
ǘƘŜƴ ǘƘŜ IŜƛƎƘǘ ǎƘƻǳƭŘ ōŜ ǘƘŜ ΨhǊǘƘƻƳŜǘǊƛŎ IŜƛƎƘǘΩΦ 

If you have previously entered reference points into 
the current job, you can click the Tools button at the 
dialog bottom and automatically choose the nearest 
reference point. 

  

When the Base position has been entered, click on 
the Next button. 

¢ƘŜ Ψ/ǊŜŀǘŜ ƭƻŎŀƭ ǎȅǎǘŜƳ ƻƴ ōŀǎŜΩ ƻǇǘƛƻƴ ƛǎ 
displayed: 

  
If you want to work at Grid leave the slider OFF. If 
you want to work at GROUND with a local 
coordinate, move the slider to the ON position: 


















































































































































