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Product Registration 
 

Return this card to register your product, streamline technical support inquiries and receive 

updates and notifications.  You can mail it to Sensors & Software, fax it to +1-905-624-9365, or 

register your product online at www.sensoft.ca/product-registration. 

 

Name: Company Name: 

Address: 

City: State/Province: Zip Code: 

Country: e-mail: 

Phone: Fax: 

 

 

Component Serial Numbers (refer to packing list or the sticker on the component) 

 

Comp: Serial # Comp: Serial # 

Comp: Serial # Comp: Serial # 

Comp: Serial # Comp: Serial # 

Comp: Serial # Comp: Serial # 

Comp: Serial # Comp: Serial # 

Vendor Name:  Date Received:  

 

 

 

 

 

 

 

http://www.sensoft.ca/product-registration
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End User License Agreement 

Please read the End User License Agreement at https://www.sensoft.ca/producteula/ 

 

Product Warranty and Limited Liability 

Please refer to the terms and conditions included as part of your order acknowledgement and/or 

invoice for full details of the product warranty and limited liability.   

 

Important Safety Information 
 

Use the Display Unit only as specified in these operating instructions, or the protection provided 
by the unit may be impaired. 
 
The battery charger/AC adapter must only be connected to a power outlet which provides a 
protective earth (ground). 
 
Connect the AC power cord only to designated power sources as marked on the battery 
charger/AC adapter. 
 
The battery charger/AC adapter is rated for indoors use only. 
 
Do not replace detachable MAINS supply cords for the battery charger/AC adapter by 
inadequately RATED cords. 
 
Do not position the Display Unit such that it is difficult to disconnect the 37-pin GPR connector. 
 
The exterior of this product should be cleaned using a damp cloth. 

 
Safety Symbols 

Consult this documentation in all cases where this safety symbol appears. This 
symbol is used to inform you of any potential HAZARD or actions that require your attention. 
 

Do not attempt to open or dismantle any part of this equipment unless directed specifically by 

this manual. Doing so may render the equipment faulty and may void the manufacturerôs 

warranty. 

 

Use authorized accessories only. Incompatible accessories may damage the equipment or give 

inaccurate readings. 

 

Follow your company and national safety procedures and or requirements when operating this 
equipment in any environment or workplace. If you are unsure what policies or procedures 
apply, contact your company or siteôs occupational health and safety officer or your local 
government for more information. 

https://www.sensoft.ca/producteula/
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1.   Overview 
The manual references embedded software version V1 R9.  To see which software version is 

installed on your system, see the Swipe Down menu in Section 3.4. 

The LMX200 is a complete Ground Penetrating Radar system, offering two modes for acquiring 

data: Line Scan and Grid Scan.  Once the unit is assembled and powered-up, you can start 

conducting a GPR survey in less than a minute. 

Features of the LMX200 include: 

¶ High visibility, touch screen display 

¶ Display depth slices from collected grids, right in the field 

¶ UWB (ultra-wide band) Antenna producing highest data quality 

¶ Dynamic Target Enhancement (DynaT), allows user to selectively view small, medium or 

large subsurface targets 

¶ Lightweight fibreglass cart frame 

¶ Built-in Wi-Fi capability 

¶ Integrated GPS receiver with optional external GPS for increased positional accuracy for 

geo-referencing data 

¶ Ability to mark surface flags and subsurface interpretations directly in the data 

¶ Display your travelled path and targets in MapView 

¶ Seamless export of data to EKKO_Project software for further data analysis  

 

 

Online training videos for the LMX200 can be found on Sensors & Softwareôs website at: 

https://www.sensoft.ca/training-events/training/lmx200-training-videos 

(Note: you will need to setup a login & password to access this) 

  

https://www.sensoft.ca/training-events/training/lmx200-training-videos
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2.   Assembly  

2.1 Out of the box 
You will find the following components in your LMX200 box.  Some of these may already be 

assembled. 

 

Attach the Cart Handle to Cart Base using the Handle Pins.  Ensure the Display Unit Tray is 

facing the operator. 
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Attach the GPR Sensor to the Cart using the Sensor Support Straps.  Ensure the Sensor is 

oriented the correct way with the connections toward the back of the Cart.  Using the Sensor 

Support Straps, adjust the height of the Sensor so it is 1-2 cm (½ ï ¾ inch) above the ground.  

The best way to get a uniform Sensor height is to place a couple of sheets of thick cardboard, 

particle board, or Styrofoam under the sensor before securing the Sensor Support Straps.   

 

 

Attach the Display Unit onto the Display Unit Tray on the Cart.  The Display unit slides down into 

the tray, catching on both sides of the mount and is held in place with the pull pin.  When a click 

is heard, the Display Unit is firmly in place.  Adjust the angle of the Display Unit by loosening the 

hand-screws underneath the Display Unit Tray, rotating the Display Unit to the desired angle 

and tightening the hand-screws.  To remove the Display Unit, disconnect all cables, pull out the 

pull pin and lift the Display Unit up. 
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Attach the Display Cable to the back of the Display Unit with the jackscrews.  Connect the other 

end of the cable to the Sensor.  Ensure the cable is routed as shown below. 

 

 

Attach the Odometer and Battery Cables.  The Odometer Cable connects to the closest 

receptacle on the Sensor.  Attach the Battery Cable to the Sensor and the Battery.  The system 

is now setup and ready to use. 
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2.2 External GPS (optional) 
The instructions for connecting the GPS, mount and cable are below: 

GPS Mount ï The GPS mount attaches to the crossbar frame above the battery, using a quick 

release pin.  There is a pipe plug that needs to be removed first.   

 

Once that is done, ensure the right angle pole is pointed up, then insert the GPS mount into the 

opening where the plug was removed and secure with the quick release pin.  This allows the 

GPS to sit directly over the middle of the GPR sensor.  It comes with 5/8-11 UNC-1A threads at 

the top of the pole, which is standard for many GPS receivers. 

 

  

GPS ï If you have purchased the Trimble AG-200 GPS from Sensors & Software, this can be 

screwed onto the threads at the top of the GPS mount.  Ensure that you use the cable labeled 

AG-200 that comes with the Trimble GPS; do not use any other cable, as the internal wiring is 

different and could damage the Trimble AG-200 GPS.  Connect the 90o end of the GPS cable to 

the GPS receiver, and the other end to the serial port on the back of the display unit.  This 
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single cable powers the GPS and receives data from it.  Ensure that the Display Unit is powered 

down when connecting or disconnecting the GPS cable. 

 

If you choose to connect a 3rd party GPS receiver, it must meet the following criteria: 

¶ Be able to communicate over RS232 with a standard 9-pin serial output cable 

¶ Output a NMEA GGA string in ASCII format, at a rate no faster than 20 Hz 

¶ Set the following parameters: 

- Baud rate = 19200 bps 

- Parity = None 

- Stop Bits = 1 

- Data Bits = 8 

¶ If it cannot safely accept power via the serial port (as shown below), it must have 
its own battery or way of receiving power.   

¶ GPS must not expect any handshaking from the Display Unit 

NOTE: Since the serial port of the Display Unit outputs power (current=1A, voltage=12V), it is 

the responsibility of the user to confirm with the 3rd party GPS manufacturer that the serial cable 

does not provide power to the GPS or that the GPS will accept 12V power from our serial cable 

on the pins shown below.  Sensors & Software is not responsible for damage caused to a GPS 

from using the serial port.  
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See Section 4.2.7 to enable or disable power to the serial port. 

 

2.3 Fully Assembled 
The fully assembled LMX200 will look like the following.  Simply reverse directions to 

disassemble for transport. 
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3.   Getting Started  

3.1 Powering Up 
When the battery is first plugged in, the LED goes green for 5 seconds then disappears.   

To start the system, press the red power button on the display unit.  The LED on the front panel 

will light up red.  

 

Figure 3-1: Display Unit 

Once boot up is complete, the colour of the LED will indicate the amount of battery power 

remaining: 

¶ 100% to 20% = green 

¶ 20% to 10% = orange 

¶ 10% to 0% = red 

The first time you turn on the LMX200, you will need to configure the system (Figure 3-1).  A 

series of screen prompts will allow you to setup the language, units, date & time, and some 

other options.  You will have to do this again anytime you update the embedded software 

(Section 13.6).   

Every subsequent time the system boots up, you will see the main screen (Figure 3-2). 

 

LED light  

Power 
button  
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Figure 3-2: Main Screen for LMX200  

From the main menu, select the project number to work in.  Projects that contain data are in red 

color, whereas those with no data are in green.  As you change projects, the main screen will 

also display the number of lines and grids collected in each project. These will appear under the 

Line Scan and Grid Scan buttons respectively. 

3.2 Shutting Down 
To power down, press the red power button on the display unit once.  A confirmation message 

will appear, after which you can press Yes to proceed.   In the rare event that the display unit is 

unresponsive, a hard shutdown can be done by pressing and holding the red power button until 

the unit shuts down. 

3.3 Interacting with the Display Unit 
Data collection is controlled by the Display Unit. The Display Unit has embedded software to set 

survey parameters and collect, display and store data. 

The Display Unit offers touch screen operation, as well as a water-resistant membrane keypad 

with a number of buttons that can be pressed to perform various tasks.  Most operations can be 

done using either the touch screen or the keypad.  

Use the following table as a guide to working with the keypad on the Display Unit: 

 

Item  Description 

Menu Buttons 

 

The yellow buttons labelled 1 to 8 correspond to menu 

choices that appear on the screen.  
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Item  Description 

4-way directional keypad 

 

Controls Up/Down/Left/Right operations in certain menus. 

Camera  

 

Saves a screenshot of line data, grid data or the MapView 

display. 

Asterisk / Special Function 

 

Used for adding Flags during data acquisition, and to quickly 

enter the No Save mode for Line Scan data collection. 

3.4 Swipe Down Menu 

 

Figure 3-3: Swipe-Down menu 

When the Display Unit is powered on, you can ñswipeò your finger from the top of the screen 

towards the bottom, to display a Swipe-Down menu (Figure 3-3) with the following items: 

 

Date and Time:  The current date and time (12 hour clock).  The time needs to be changed in 

areas that observe daylight-savings-time.  

 

Battery: The battery icon displays the amount of power remaining in the battery.   

 

GPS: Shows which GPS is being used (Internal or External) and the signal strength. 

 

Wi-Fi Network: Indicates if the system is connected to a wireless network and, if so, the name 

of the network.  See Section 4.1.6 for details on connecting the system to a wireless network. 

 

Volume: The Volume + and - buttons are used to increase and decrease speaker volume. 
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Brightness: The Brightness + and - buttons are used to increase and decrease the screen 

brightness. For example, increasing the Brightness setting may improve the visibility of the 

screen in bright sunlight. Note, however, that increasing the screen brightness also increases 

power consumption, thus reducing battery life. 

 

To close the Swipe-Down menu, touch anywhere on the screen below the swipe-down menu. 
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4.   Tools & Setup 
From the main screen shown in Figure 3-2, press Tools to enter this sub-menu.  Here you can 

set preferences, adjust system settings, perform system tests and manage files.  You will see 

the screen shown in Figure 4-1:   

 

Figure 4-1: Tools Menu 

4.1 Preferences 
Selecting the preferences option will take you to the sub-menu shown in Figure 4-2.   

 

Figure 4-2: Setting Preferences 
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There are several parameters that can be modified.  Touch the screen and swipe up or down to 

scroll and view additional parameters.  To change a value, press the value on the right side of 

the screen.  Alternatively, use the up and down arrows on the 4-way keypad to highlight the 

desired parameter, then press Edit.  Each parameter is described in detail below.  

4.1.1 Language / Locale 

Selecting this option will display the screen in Figure 4-3.  The current language is displayed; 

pressing the + and ï buttons on either side of the language will cycle between the languages 

currently available.  Below that, the Country/Region is displayed.  Press the + and ï buttons on 

either side of the displayed Country/Region to alphabetically move to the next or previous 

country or region.   

Alternatively, both Language and Country/Region can be changed by pressing the + and ï 

buttons on the bottom of the screen.  Press Back when you are done. 

 

Figure 4-3: Changing Language and Country/Region 

4.1.2 Units 

Pressing Units will cycle between US Standard and Metric Units.  

4.1.3 Date/Time 

Selecting this option takes you to a screen where the date and time can be set.  The time is 
manually set, and will not automatically correct for daylight savings time. 
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4.1.4 Volume 

Scroll bar for adjusting the volume of clicks and beeps heard during operation.  This can also be 

changed by using the Swipe Down menu (Section 3.4) anytime the system is not collecting 

data. 

4.1.5  Brightness 

Scroll bar for adjusting the brightness of the screen.  Note that increasing the brightness 

consumes more battery power.  This can also be changed by using the Swipe Down menu 

(Section 3.4) anytime the system is not collecting data. 

4.1.6 Wi-Fi Network 

Connecting to a wireless network allows you to send a mini-report to someone by e-mail.   

This connection can be through a standard Wi-Fi network or through a hotspot on your mobile 

device while in the field.   

 

Note that LMX200 CANNOT connect to Public Hotspots (typically restaurants, hotels and 

airports) that require a web-based login and acceptance of their Terms & Conditions.  It 

also CANNOT connect to unsecured networks (networks that do not require a password). 

 

If you are already connected to a Wi-Fi network, the name of the network is listed beside the Wi-

Fi Network field.  Selecting Wi-Fi Settings takes you to a sub-menu (Figure 4-4) for connecting 

and configuring Wi-Fi settings.   

 

Figure 4-4: Configuring Wireless settings and E-mail address 

Use the 4-way directional arrows or touchscreen to select the network.  The color of the 

Network Name indicates the status: 
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¶ Green = Connected 

¶ Yellow = Not currently connected, but remembered from before when you previously 

connected and entered a password. 

¶ White = Not connected 

 

o Connect ï Select the desired network and press Connect.  

If the connection is successful (this can take a minute or so) a screen appears asking for the 

password for that network. If the network name is yellow (from a previous connection to this 

network), it will not ask for a password because it is a remembered network. Once it 

connects the Network Name will turn green.  

o Forget ï Use the Forget button to remove the password for connected or remembered 

networks (text in green or yellow).  Once the óforgetô button is pressed on a selected network 

it will remove the password and the Network Name will turn white. You will also be 

disconnected if you are currently connected to that network. 

o Scan ï Scans for any available networks in the area and displays them in order of strength 

of signal.  You may need to press this button a second time if you donôt see the network you 

are looking for. 

o Details ï Pressing this button displays the security settings and device addresses related to 

the selected network.  

o Back ï Press this button to return to the System Settings screen. 

 

4.1.7 Email 

Press E-mail to arrive at a sub-menu where you can setup and configure a sending e-mail 

address.  Ensure that this e-mail address already exists.  This is the sending account where 

messages will originate from.  All mini-reports received by the recipient will appear to come from 

this account.   

Using GMAIL 

Using a Gmail address on the Display Unit requires ñapp specific passwordò. An app specific 

password is a 16 character randomly generated passcode that allows access to a portion of the 

overall Google account. These passwords can be deleted at any time if the user feels it has 

been compromised. Note that 2 factor authentication is required for the use of app specific 

passwords.  

The following procedure details the steps required to enable and generate an app specific 

password:  

1) Log into Google account on a desktop computer.  

2) Click on the top right account icon and select Manage your Google Account  
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3) Select Security from the left menu  

 

4) Scroll down to the Signing into Google section and turn on 2-Step Verification (if it 

is not already enabled). Follow the onscreen instructions to add/verify your phone 

number  
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5) Return to the Security menu and you should now find the App passwords option 

under Signing into Google. Click on App passwords.  

 

6) Under ñSelect appò choose Mail, and under ñSelect deviceò choose Other and enter 

an appropriate name (i.e., DVL). Click Generate.  

 

7) Use the generated 16-character password (without spaces) when configuring your 

Gmail account on the DVL: 
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Once you have made the changes in your Google account, continue below (Figure 4-5): 

 

Figure 4-5: Using GMAIL as e-mail provider 

¶ Press Username to display a keyboard where you can enter your GMAIL user name 

only; you do not need to enter @gmail.com.  Then press OK when done (Figure 4-6a) 

¶ Press Password to display a keyboard where you can enter your GMAIL password.  

Then press OK when done (Figure 4-6b) 

¶ Press Save when both Username and Password have been entered. 

 

   

Figure 4-6: Entering e-mail address (a) and password (b) for GMAIL 

If there are no warning messages, the e-mail address is setup properly and you are ready to e-

mail mini-reports from the field.  If this does not work, see the Failed Setup section below 
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Using Another Provider 

To use another e-mail provider, press the + and ï buttons under Provider until it says Custom.  

This will display the screen shown in Figure 4-7 allowing you to setup and configure a different 

e-mail provider: 

 

Figure 4-7: Entering e-mail address and password for another e-mail provider 

¶ Press Username to display a keyboard where you can enter the complete e-mail 

address, then press OK when done. 

¶ Press Password to display a keyboard where you can enter the password, then press 

OK when done. 

¶ Press Host Name to display a keyboard where you can enter the name of the server 

address handling the outgoing mail.  See chart below for some common e-mail 

providers.  If your provider is not listed, it can usually be found by searching online for 

ñSMTP host name <provider>ò, where provider is the host name e.g. Yahoo or AOL.  

Press OK when done. 

¶ Press Server Port to display a keyboard where you can enter the port number used by 

the email server.  Searching online for host name will usually provide the port number for 

that e-mail provider.  In most cases, itôs usually 465 (if SSL is enabled, see next bullet 

point), or 587.  See chart below for some examples.  Press OK when done. 

¶ Enable SSL ï you can select On or Off on the display.  SSL provides encryption 

security.  Some e-mail providers require this set to ON.  This will usually be indicated on 

the same online search page that was used above.  See the chart below for examples. 

¶ Press Save when all the information is entered and correct. 
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Below is the chart for some common e-mail providers: 

Provider  Host name  
Server 
Port  

Enable 
SSL  

Yahoo  smtp.mail.yahoo.com  465  On 

Hotmail/Outlook  smtp.live.com  587  Off  

iCloud  smtp.mail.me.com  587  Off  

163.com  smtp.163.com  465  On 

Yandex  smtp.yandex.com  465  On 

 

If there are no warning messages, the e-mail address is setup properly and you are ready to e-

mail mini-reports from the field.   

Failed Setup 

If setup failed, possible reasons include: 

1. No-Wi-Fi connectivity 

2. Email address or password was entered incorrectly ï try re-entering these fields. 

3. Hostname, port or SSL setting are incorrect 

4. Your email security settings may need to be adjusted to a more permissive setting, 

which may require you to login to your email account from a PC or mobile device.     

 

4.1.8 Screen Saver 

A screen saver can be setup to turn off the Display Unit screen after a period of inactivity to 

save power.  The Screen Saver can be set to turn the screen off after 1 minute, 5 minutes or 

never (OFF setting).  Pressing this button cycles between those three options.  When the 

screensaver is activated and the screen shuts off, touch anywhere on the screen to turn it back 

on again. 

4.1.9  GPR Plot Options  

Selecting this option will display the screen in Figure 4-8.   
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Figure 4-8: GPR Line Plot Options 

¶ Auto-Hide Buttons - If this is set to ON, then in Line Scan mode, the buttons at the 

bottom of the screen disappear shortly after data collection begins, effectively enlarging 

the area for data display. The buttons will re-appear after a couple of seconds whenever 

the sensor stops moving forward, is in back-up mode or any button is pressed on the 

keypad. 

4.1.10 Reset to Defaults 

Selecting this option at the bottom of the screen will reset all settings & preferences back to the 

default settings (Figure 4-9).  Pressing this will ask you to confirm the Reset to Defaults.  If Yes 

is selected, the next screen will ask if you would like to remove all saved wireless networks and 

e-mails addresses. 

   

Figure 4-9: Reset to Defaults, a) Image on left is the first confirmation screen.  b) If you press Yes, you will see the 

second confirmation screen on the right asking about deleting e-mails and Wi-Fi settings. 
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4.2 System Test 
The System Test sub-menu (Figure 4-10) allows the user to perform certain tests to ensure 

proper operation of the system.  Select the component to test then press Start.  After 

completing a test there is an indication of whether the system passed or failed the test.  Each 

test is described below in more detail. 

 

 

Figure 4-10: System Test menu 

4.2.1 System Information 

System Information is the only option in System Test which is not actually a test. Here 

information such as the version, serial numbers, temperature and battery power are displayed. 

(Figure 4-11).  There are two options at the bottom of this screen: 

¶ Export - If a USB key is currently inserted, pressing Export will just export the System 

Log and Summary Files 
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Figure 4-11: System Information 

¶ Anonymous Usage Statistics - When this is set to ON and the user is connected to a 

wireless network, any system malfunctions will trigger an automatic notification to 

Sensors & Software.  This is to help with gathering information about any system 

irregularities.  As the name suggests, the notification is completely anonymous and no 

personal information is sent.   

4.2.2 Keypad Test 

The keypad test ensures that all buttons on the membrane keypad are working.  Press Start to 

begin the test which requires the user to press each button once, within a 20 second timeframe 

(Figure 4-12). 

 

Figure 4-12: Keypad Test 
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Once that is complete, a short LED test will ensue, which checks the proper operation of the 

LED.   

 

4.2.3 Audio 

This test ensures that the speaking is operating properly.  After starting the test, you should 

hear a sound with an increasing pitch.   

 

Figure 4-13: Audio Test 

4.2.4 Touch Screen  

The test checks proper operation of the touch screen (Figure 4-14).  It allows you to test the 

screen (by pressing Test) or perform a quick calibration followed by a test (by pressing 

Calibrate). Both involve touching targets on the screen in the allotted time.    

    

Figure 4-14: Touch Screen test on the left, Touch Screen calibration test on the right 
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4.2.5 Sensor Test 

This test checks proper operation of the GPR sensor, including the amplitude of the pulse.  

Once the cart is tipped backwards and start is pressed, it will conduct the test (Figure 4-15).  If 

there are any irregularities, the test will indicate failure.  However, if the test passes, it doesnôt 

mean the system is working perfectly.  A test line should be setup as a baseline, and results 

compared to the test line to validate proper performance and operation (Section 12.6).   

 

Figure 4-15: Sensor Test 
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4.2.6 Odometer Calibration 

This test ensures that the odometer is measuring distance accurately.  Even though the 

odometer is calibrated in the factory, you must calibrate it periodically to ensure accuracy.  This 

is particularly important as the calibration can change with different surface materials.  

When selecting this option, you will see the screen in Figure 4-16.  The following options exist: 

 

Figure 4-16: Screen displaying current odometer calibration 

¶ Odometer Test ï This test verifies the odometer is calibrated properly.  It involves 

moving the system a set distance (5m or 10ô, depending on units used), and comparing 

the value obtained to a known value.  The screen in Figure 4-17 will be displayed once 

Odometer Test is pressed.  Press Start to begin and then press Finish when youôve 

moved that distance.  It will display a pass or fail, along with a percentage difference 

from the known value (Figure 4-18). 
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Figure 4-17: Doing an odometer test 

    

Figure 4-18: Odometer Test passed on left, failed on the right 

¶ Odometer Calibration - This option actually calibrates the odometer (Figure 4-19).  

Choose a set distance from the screen, or select Custom.  Then press Start and move 

the system that exact distance, using a measuring tape or other known distance 

indicator.  Press Finish when you have travelled that distance 
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Figure 4-19: Odometer Calibration ï select a distance and then press Start 

Upon completion, it displays the screen in Figure 4-20 (left image).   You can either accept the 

new value by pressing Accept, or revert back to the previous value by pressing Reject.  If the 

new value is significantly out of range, the test will fail Figure 4-20 (right image). 

The odometer calibration value is stored in the Display Unit.  If the Display Unit is changed, or 

swapped out, you will need to run the Odometer Calibration test again. 

   

Figure 4-20: Results of successful Odometer Calibration (Left).  Image on Right shows a failure, as calibration is out 

of range 

 

4.2.7 GPS 

The Display Unit contains an internal GPS, but you also have the option to purchase an external 

GPS receiver from Sensors & Software.  Alternatively, you may have your own GPS that you 

want to connect to the system.  The GPS test will ensure that the system is communicating 

properly with the GPS and receiving data (Figure 4-21).  It doesnôt mean you are actually seeing 

satellites; the GPS test can still pass indoors with zero satellites visible.  If the test fails, check 

the GPS cable is connected securely at both ends and the GPS is receiving power. 
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Figure 4-21: GPS Test 

The basic position and time information is displayed on the screen.  On the screen, the Fix Type 

notes if there are any corrections being applied, such as DGPS.  When first going outside, give 

it a few minutes to track, or lock onto satellites.   

Pressing Strings will display the raw data strings that are outputted by the GPS (Figure 4-22) 

as they scroll down the screen.  The user may select this option to verify the GPS is outputting 

the proper NMEA string format. 

 

 

Figure 4-22: GPS Strings 

Pressing Clear will clear the strings.   Pressing Info will return to the main GPS test menu. 
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Press GPS Setup to see the screen in Figure 4-23. 

 
Figure 4-23: GPS Setup screen 

The following buttons are explained below: 

o GPS Mode ïyou can select whether to use the internal GPS, external GPS or no GPS at 

all (Off). 

Note that, due to limited accuracy, the Internal GPS cannot be used to position Line 

Scans in MapView; only the External GPS will do this.   

Ensure that you have the right GPS selected prior to your survey.     

o Format ï GPS units can be either UTM (Universal Transverse Mercator) or 

Latitude/Longitude coordinates 

o GPS Test ï pressing this will return to the screen in Figure 4-21 

o Serial Port Power - the serial port on the back of the Display Unit can output power, 

thereby enabling a single cable to be used for the GPS (power and data).  When you 

purchase the GPS from Sensors & Software, this cable is included.  However, if you use 

a 3rd party GPS, you need to determine if the GPS can accept power via the serial port.  

Check the pin-out diagram in Section 2.2. 

Pressing the On button will turn power to the serial port on, but it will display a warning 
message first Figure 4-24.  Press Off to disable power to the serial port. 
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Figure 4-24: Warning message about enabling power to the serial port 

4.3 File Management 
Press File Management to enter this sub-menu.  From here, the user can view screenshots, 

export data and delete all data Figure 4-25. 

 

Figure 4-25: File Management displays the lines, grids and screenshots for a given project in the middle column.  The 

right column displays the total for each that are saved on the system. 

 

A description of each of the buttons is given below: 
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4.3.1 Screenshot Gallery 

This allows the user to view all screenshots that were saved by pressing the Camera button 

(Section 10.1). The display will show a Tile View of four screenshots per page (Figure 4-26). If 

there are more than four screenshots, swipe the screen from right to left to view the rest.  

Alternatively, you can also use the Left and Right arrow keys on the 4-way directional keypad  

 

 
 

Figure 4-26: Tile View in Screenshot Gallery 

 
From the Tile View, the user has the following options:   

 

¶ E-mail ï pressing this button will e-mail the selected screenshot (provided you are 

connected to a wireless network and have setup an account to send from).  You will be 

prompted to enter a destination e-mail address, or you may use the most recent one 

which will be listed by default. Pressing the ñéò button to the left of the e-mail address 

displays the last 5 e-mail addresses used, allowing the user to easily select a recently 

used email address, rather than re-entering it.  

 

¶ Expand ï press this button to show the selected screenshot as a full screen image.  On 

the subsequent screen, press Tile View to return to the screen displaying four 

screenshots per page.  

 

¶ Delete ï pressing this button will delete the displayed screenshot.  There will be a 

confirmation message asking if you are sure.  Press Yes to proceed. 

 

¶ Delete All ï pressing this button will delete all screenshots.  There will be a confirmation 

message asking if you are sure.  Press Yes to proceed. 
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4.3.2 Delete Project  

Pressing this will delete the currently selected project.  There is a confirmation window asking if 

you are sure; press Yes to continue deleting, press No to cancel. 

4.3.3 Export Data 
Screenshots and data are always saved to the internal memory of the Display Unit.  If a USB-

drive (memory stick) is inserted into the USB port on the Display Unit, the Export Data button 

will be available (otherwise it will be greyed-out).   

Pressing the Export Data button will copy all the data files in that particular Project to the USB 

drive.   
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5   GPR Concepts  

5.1 Theory 
Ground penetrating radar (GPR) technology uses radio waves to image objects in the 

subsurface.  The subsurface may consist of soil, rock, asphalt and other materials. GPR 

systems emit high frequency radio wave pulses and detect the echoes that return from objects 

within the subsurface.  Echoes are produced when the target material is different from the host 

material (e.g. PVC pipe in gravel) 

 

 

 

5.2 Hyperbolas 
The GPR display shows signal amplitude versus depth (time) and sensor position along a line. 

This is called a ñLine Scanò. Since radar energy radiates in a 3D cone shape rather than a thin 

beam, a hyperbola (or inverted U) is the GPR response from a small point target like a pipe, 

rock, or a tree root. The radar wave hits the object before and after going over it and forms a 

hyperbolic reflection that can appear on the record even though the object is not directly below 

the radar: 
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Hyperbolas are best viewed when subsurface targets are crossed perpendicularly (at a 90 

degree angle).  The actual position of the object is located at the apex of the hyperbola.   

 

5.3 Calculating Depth 
Ground penetrating radar records the time it takes a radio wave to travel to a target and back; it 

does not measure the depth to that target directly. Depth to target is calculated based on the 

velocity with which the wave travels to the target and back. 

To calculate depth: 

Ὀ ὠ ὼ ὝȾς 

ὡὬὩὶὩ Ὀ Ὥί ὈὩὴὸὬ  

ὠ Ὥί ὠὩὰέὧὭὸώ  

Ὕ Ὥί ὸὬὩ Ὕύέύὥώ ὸὶὥὺὩὰ ὸὭάὩ  

 

For the LMX200, velocity is indicated by the Soil Calibration Value, known as Soil Cal.  Once 

the Soil Cal values are set, the measured depths will be determined accurately (Section 6.7.6) 

5.4 Soil Calibration values 
Below is a table of common subsurface materials and their corresponding Soil Cal.  This is only 

a guideline and there is some variation based on the fact that there can be a mixture of different 

materials in the subsurface.  By far, the soil water content has the biggest influence on Soil Cal 

values. 

Apex of hyperbola is where objects is 
located  
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Material Soil Cal 

Air 300 

Ice 160 

Dry Soil 140 

Dry Rock 120 

Soil 100 

Wet Rock 100 

Concrete 100 

Pavement 100 

Wet Soil 65 

Water 33 

5.5 Air Waves  
Some hyperbolas are caused by air wave reflections from objects above ground, such as posts, 

fences, overhead wires, and trees. 

The following image displays how air wave reflections affect data: 

 

An important part of understanding the data image is learning to recognize these unwanted "air" 

targets and distinguish them from the targets in the ground. Good field notes are indispensable 

for helping identify unwanted events on the data. 

The best way to identify air reflections is the target hyperbola method. Hyperbolas from above 

ground objects are wider than objects in the ground and will have a Soil Cal at, or close to, 300.  

To learn more, see Soil Cal (Section 6.7.6).  
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6   Line Scan   
Line Scan mode allows the operator to acquire data along a straight line and examine it as a 

cross-section image.  The operator can locate a feature and easily back-up and mark the 

location of that object on the ground.  Line Scan mode can be used to identify the alignment of 

subsurface features, check for linearity and acquire accurate depth measurements. 

From the main screen, press the Line Scan button; you will see the screen shown in Figure 6-1.    

 

Figure 6-1: Preparing to Line Scan 

The GPS Status indicates which GPS is currently selected, as well as the quality of the GPS 

signal, which is based on the number of satellites that it sees.  The chart below explains what 

the colours and bars mean: 

Indicator Color  # of bars  # of Satellites  

Red 1 4 

Orange  2 5 

Green  3 6,7  

Green  4 8,9  

Green  5 10 +  

Note that if you select Internal GPS, it does NOT position any line scans in MapView; only the 

External GPS will do this.  Ensure that you have the right GPS selected prior to your survey. 

6.1 Selecting a line 
To select the desired line, press the + and - buttons under Line Number on the bottom of the 

screen.  Alternatively, pressing the line number button itself will show the screen in Figure 6-3.  

From here, you can go directly to any line number.  If the line number is white, then that line is 

empty, whereas lines that already contain data are shown in red. 
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To collect data without saving it, press No Save Mode.  Any data collected will NOT be saved, 

but screen shots can still be taken with the Camera button.  These screen shots get placed in 

the currently selected project.   Two features that are only available in No Save Mode (the 

Pause button and the ability to draw arrows) are described in Section 6.7.8 and Section 6.7.9 

respectively.   

If the line number is white (Figure 6-1), Press Start to enter data acquisition.  All data collected 

will be saved under this line number. 

If the line number is shown in red (Figure 6-2), you will see the data preview on the right side of 

the screen.  If itôs a long line, only the last part of the data will be shown.  From this screen, you 

will have the following options available:  

¶ View ï press this button to load the currently displayed line.  Longer lines will take a few 
extra seconds to load.   

¶ Delete ï pressing this will delete the line.  It will prompt you to confirm before deleting. 

 

Figure 6-2: Line Scan mode, showing a line that was previously collected. 
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Figure 6-3: When the button showing the line number is pressed, this screen allows the user to directly input the line 

they wish to go to 

6.2 Acquiring Data 
Press the Start button to begin collecting data.  The screen will change to the data acquisition 

screen.  As the system is pushed along a straight line, the collected GPR data scrolls onto the 

screen from the right and moves to the left (Figure 6-4). 

The depth scale along the side of the GPR Line image and the position scale along the top of 

the image are set to Metric or US Standard units based on the setting in the Preferences menu 

(Section 4.1) 

 

A single line cannot be longer than 1000m or 3000 ft.  You will receive a warning about line 

length just before it hits that limit.  If you continue to that limit, data collection will automatically 

be stopped and the line will be saved.   

 

If Auto-Hide Buttons is set to ON (Section 4.1.9), the menu at the bottom of the screen 

disappears as soon as you start collecting new data, thereby maximizing the data display area.  

When the user stops, backs up or presses a button on the keypad the menu reappears. 
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Figure 6-4: Line Scan acquisition mode, showing collected data and axis labels.  DynaQ indicator is shown at the 

bottom above the menu options. 

6.3 DynaQ 
The LMX200 uses DynaQ, an advanced patented technology that adjusts data quality as the 

system movement speed varies. In most situations, moving the system at a comfortable walking 

speed generates data of good quality. In situations where target resolution or maximum 

penetration depth is critical, moving slower increases data quality. 

 

As the Line Scan data scrolls on the screen, the DynaQ Index Bar is displayed along the bottom 

of the screen (Figure 6-4).  The color of the bar indicates the quality of the data at that point 

along the line: 

 

White  = No Data (too fast!) 

Yellow  = Moderate quality 

Light blue = Better quality 

Dark Blue  = Highest quality 

In general, avoid collecting data at extremely high speeds.   

6.4 Back-up Indicator 
Line Scan mode incorporates a back-up feature to enable you to accurately locate targets and 

mark them on the ground. After acquiring some data on the screen, move the system 

backwards (Figure 6-5a).   During back-up mode, there will be two indicators: 

 

Depth 
Axis  

Position 
Axis  

DynaQ  
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¶ Position Indicator: The red vertical line corresponds to the location at the center of 

the GPR sensor. As you pull the cart backwards, the Position Indicator moves to 

mark the current location of the cart in the image and a box appears with the current 

position, relative to the start of the line, listed as the top number. 

   

Figure 6-5: a) Back-up Indicator, b) Moving the Depth Indicator to the top of the hyperbola 

¶ Depth Indicator: A short red horizontal line corresponds to the current depth value, 

as shown in the bottom number in the box.  To determine the depth of an object, 

move the indicator up or down by dragging the horizontal line to the desired location 

(Figure 6-5b).  Alternatively, you can also use the Up and Down arrows on the 4-way 

directional keypad.  Note: make sure you have done a Soil Cal to ensure depth 

accuracy (Section 6.7.6). 

 

To locate a feature, simply roll the system back along the same path until the red vertical line is 

exactly over the response (usually a hyperbola). You can mark the location of the object on the 

surface and continue data collection.  Once you reach the point where you initially started 

backing-up, the system will continue acquiring new data. 

 

You can also obtain depth and position information anywhere on the Line Scan by touching the 

screen, holding for a second, then releasing.  A cross-hair appears where you touched the 

screen, with a box displaying the position and depth (Figure 6-6).  To get the position and depth 

information about a different point on the screen, simply touch and drag the box or cross-hair to 

the desired position. 
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Figure 6-6: Touch screen to get depth and horizontal position at any point 

Pressing Stop ends the line.  This line is saved internally on the system and cannot be added to.  

Use the Left and Right directional arrow buttons to scroll and view data not currently displayed 

on the screen. 

6.5 Flags 
Flags are often inserted to mark noteworthy surface features, such as poles, sidewalks, 

changes in terrain etc.  These markers may help you correlate subsurface targets with above 

ground features.   

Pressing the asterisk button on the keypad will insert a flag at your current position, either 

during forward data acquisition or when backed-up.  Flags are sequentially numbered (Figure 

6-7). 
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Figure 6-7: Inserting Flags 

6.6 SplitView 
When the external GPS is connected, the user is able to split the screen to show Line Scan data 

being acquired, as well as a real time MapView display.  Press the SplitView button to see this 

view (Figure 6-8).  The quality of the GPS signal received is always shown in the lower left of 

the LineView display; this is explained at the beginning of this chapter.  

 

Figure 6-8: SplitView display, showing LineView on the left half and MapView on the right half 

The current position of the system is shown as a blue dot with a green circle around it on the 

MapView display.  As the system is moved and data is collected, your position is updated on the 

MapView side of the display, The path travelled is initially shown as an orange line.  As more 

data is collected, part of the line will turn white, while a small section remains orange.  This 
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orange section corresponds to the data shown on the left side.  Pressing the left and right 

arrows on the 4-way directional keypad will display different sections of the data collected; this 

will also update which section you are viewing on the MapView display (Figure 6-9). 

 

Figure 6-9: Collecting data in SplitView mode 

MapView will display all lines (collected with an external GPS) and grids (collected with internal 

or external GPS) collected in a single project.  

However, if lines/grids in a project (or any lines/grids in an LMX200) are collected far apart, 

MapView will only display them if they are collected within a 2.5km radius of the currently 

selected line.  In this case, the data shown in the MapView display will follow the rules in the 

order below:   

¶ Centre around the currently selected line or 

¶ Centre around the highest line number collected with GPS or 

¶ Centre around the highest grid number collected with GPS 

If data exists outside the 2.5km radius, it will display the error message shown in Figure 6-10. 
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Figure 6-10: Warning message that some data is outside the MapView display range 

Pressing the LineView Settings button will change the bottom menu options (Figure 6-9), while 

remaining in the SplitView display. 

Pressing the MapView Settings button will display options for controlling the MapView display.  

This is explained in Section 9. 

If you are collecting data in real-time you can press the LineView button to return to full screen 

LineView.  If you are reviewing previously collected data, you will see the MapView button 

instead.  Pressing this will take you to a full screen MapView display, which is also explained in 

Section 9. 

6.7 View Settings 
From the screen shown in Figure 6-7 or Figure 6-8, press the LineView Settings button to see 

options at the bottom of the screen (Figure 6-11).  These options (described below) change the 

way the data is viewed on the screen.  They do not alter the saved data in any way.  These 

settings can be changed while you are still collecting data, after you have pressed Stop, or 

when viewing a previously saved line. 
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Figure 6-11: Menu at bottom of screen, after pressing View Settings 

6.7.1 Zoom 

This button controls the horizontal and vertical scaling of the displayed GPR data. Pressing the 

Zoom button changes the buttons on the bottom menu, which are explained below: 

¶ Depth ï Pressing + and - under the Depth button allows you to change the display 

depth of the data.  This is commonly referred to as the depth window.  The pre-set 

values range from 1m to 8m (3ô to 25ô), see Figure 6-12. 

If the data was collected with a shallower depth, the depth setting can still be increased 

after the fact, when reviewing the data.  In general, itôs a good idea to set your displayed 

depth to 1.5 - 2 times the depth you expect the deepest target to be.   

 

¶ Position ï Pressing + and - under the Position button allows you to change the length 

of data displayed on a single screen.  This is also known as horizontal scaling.  The pre-

set values range from 10m to 30m (25ô to 100ô), see Figure 6-13. 

One reason for setting this to 30m would be to fit more data on the screen and look for 

consistency among hyperbolas that were crossed.   
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Figure 6-12: Varying displayed depth 

 

   

 

   

Figure 6-13: Varying position, or horizontal scaling 
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6.7.2 Color 

Pressing this changes the color palette for the GPR Lines. There are 9 different color palette 

options.  Pressing this button increments the color number and re-displays the image; once you 

reach 9 it cycles back to 1.   A few sample color palettes are shown in Figure 6-14. 

   

   

Figure 6-14: Changing Color palettes 

6.7.3 Filter 

The Filter is a background subtraction filter used for removing flat-lying responses in the data.   

Filtering helps identify shallow targets that might be masked by the strong signals at the top of 

the image, as well as possibly enhancing the visibility of hyperbolas further down in the data. 

However, it will also filter out other flat-lying responses, such as soil boundaries, so be careful 

when using this option if your target is flat. 

It works by applying a running-average background subtraction to the data set, defined by the 

filter width or a window.  This window ñmovesò across the data and the result is subtracted for 

every trace in the data set.  The Filter is variable and pressing this button cycles between OFF 

and values 1 to 5.  Variable filter lengths are shown in Figure 6-15 

The lower the number, the longer the filter width, and the more ñrelaxedò the filter.  Only the 

longer flat-lying features get removed.   

The higher the number, the shorter the filter width, and the more ñaggressiveò the filter.  This 

results in the removal of long and short flat-lying features. 

Pressing OFF turns the filter off completely. 
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Figure 6-15: Showing variable filter lengths, and Filter Off 

6.7.4 Gain 

Since the material being scanned absorbs the GPR signal, deeper targets return weaker 

signals. Gain acts like an audio volume control, amplifying signals and making deeper targets 

appear stronger in the image. Gain values vary from 1 to 9 where 1 means a minimal 

amplification has been applied and 9 means that maximum amplification has been applied. 

Pressing this button increments the gain; once you reach 9 it cycles back to 1.  Avoid over-

gaining the data as it can make interpretation difficult (Figure 6-16).  In general, soils that are 

more electrically conductive (e.g. clays) will require a higher gain compared to soils that are less 

electrically conductive (e.g. sand).   
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Figure 6-16: Varying the Gain 

6.7.5 DynaT 

DynaT is a feature that can selectively enhance small, medium or large size targets for easier 

viewing and detection (Figure 6-17).  Pressing DynaT cycles between options: All, Small, 

Medium and Large.  Each option allows the user to enhance part of the ultra-wide band (UWB) 

spectrum to focus on those desired features.  

Selecting Small will show more of the smaller hyperbolas and more detail, whereas Large will 

focus more on the larger targets with better depth penetration.  Selecting All will show a 

combination of small, medium and large targets. 

   

 

  

Figure 6-17: DynaT settings: a) Top left shows All  b) Top right set to Small targets  c) Bottom left set to Medium 

targets  d) Bottom right set to Large targets 
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6.7.6 Soil Cal 

The Soil Cal (also known as velocity) is a parameter used to ensure that measured depths are 

accurate.  The best way to ensure this is by using the hyperbola-fitting method, since it is based 

on data collected in the area.  

Crossing linear targets like pipes or cables at a 90 degree angle produces a hyperbola suitable 

for soil calibration. The Soil Cal value obtained will be used to compute a depth estimate of a 

target.  These depths will be incorrect if the soil type is calibrated on a target hyperbola 

produced at an oblique angle, rather than 90 degrees. 

Once you have a hyperbola on the screen from a subsurface target, press Soil Cal.  The menu 

at the bottom of the screen will change, giving you the option of specifying a Soil Type or 

adjusting the Soil Cal using the hyperbola-fitting method (Figure 6-18).  These options are 

explained below: 

¶ Soil Types ï If there are no targets to calibrate to, and you know the type of soil, press 

this button to vary between the following mediums, with the pre-set Soil Cal value shown 

in brackets: 

o very wet soil (60) 

o wet soil (80) 

o moist soil (100) 

o dry soil (120) 

o very dry soil (150) 

o air (300) ï this value can be used to check for air waves, but it cannot be applied 

as a Soil Cal value 

¶ Soil Cal ï allows you to use hyperbola-fitting to determine a more accurate Soil Cal.  

The options are slightly different, depending whether or not you are in backup mode.   

If the back-up indicator is on screen, it is presumed you have backed up the LMX200 

and youôre right over the hyperbola.  Move the horizontal line to the align with the top of 

the hyperbola by touching and dragging it.  Pressing Soil Cal will display a hyperbola 

that is locked to the position where the back-up indicator meets the horizontal line 

(Figure 6-18).  
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Figure 6-18: Adjusting Soil Cal while in backup mode 

On the other hand, if you press Soil Cal while you are collecting data or have pressed 

Stop, you will see a red hyperbola in the middle of the screen.  Drag the hyperbola such 

that it lies over a real hyperbola from the ground (Figure 6-19).  You can use the 4-way 

keypad arrows to fine tune the movements. 
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Figure 6-19: Adjusting Soil Cal, without backing up 

For either scenario above, once the red hyperbola is properly positioned, you can now 

use the + and ï buttons on the Soil Cal button to widen or tighten the shape.  Once the 

shape is matched (Figure 6-18 and bottom image of Figure 6-19), you now have the 

correct Soil Cal and the measured depths will be most accurate.  Press Apply to use 

this value.   

If you get a Soil Cal near 300, this could be an Air Wave (Section 5.5), and you should 

calibrate to a different hyperbolic response. 

 

6.7.7 Interp 

Short for field interpretation, Interps are used to mark subsurface features.  Seven colours are 

available, which allow you to designate different types of subsurface objects. 

Either during collection, back-up or review, you can simply touch anywhere on the screen to add 

an Interpretation.  This appears as a dot of whatever colour is selected.  To change the color, 

press the Interp button to see a selection of colours and to select a new one (Figure 6-20). 

To remove an Interp, ensure the same color is currently active and simply touch the Interp to 

delete it. 

These field interpretations get exported with the data as a .CSV file, which show the positional 

information of all interps.  They can be used to check if a feature is linear (in MapView or in 

Google EarthTM), but only if the more accurate external GPS is used. 
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Figure 6-20: Available colors for Interps 

 

6.7.8 Pause button (only available in No Save Mode) 

The Pause button allows you to temporarily stop data collection and resume again, without 

clearing the data from the screen.  This might be useful if you want to collect a series of parallel 

lines over a target and show all the passes on the screen for comparison.   

Once you collect some data, press Pause.  You can now move the LMX200 without data 

scrolling on the screen.  When you are ready to resume collecting data, press Start.  You will 

see a thick, red vertical line, corresponding to when you hit the Pause button and then restarted 

(Figure 6-21). 
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Figure 6-21: Pressing Pause and resuming data collection. 

6.7.9 Drawing arrows (only available in No Save Mode) 

There is no option for Interps in this mode, as the data is not being saved.  However, you do 

have the ability to draw arrows on the screen (Figure 6-22). 

 

Figure 6-22: Drawing arrows on the screen to highlight targets and features 

Touch the screen where you want the head of the arrow to appear, and then swipe away in the 

direction of the shaft.  In the example in Figure 6-18, the user touched near the hyperbola, then 

swept their finger towards the top left to create the arrow.  Just like Interps, any number of 

arrows can be drawn on this screen.  Touch any arrow to remove it.   

Remember that pressing the Camera button will take a screenshot and save it in the currently 

selected project. 
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7   Grid Scan  
Grid scans are conducted to generate depth slices over a given area.  This is useful for locating 

all known and unknown objects, as well as their orientation, in a graphical manner that is easy 

to interpret.   

From the main menu (Figure 3-2), press the Grid Scan button to enter the Grid setup menu.   

7.1 Grid Parameters 
The screen in Figure 7-1 will allow you to set parameters for the grid, before data acquisition 

begins.  

 

Figure 7-1: Grid Scan setup  

7.1.1 Grid Number 

To select a grid number, press the + and - buttons under Grid Number at the bottom of the 

screen.  Alternatively, pressing the grid number button itself will show the screen in Figure 7-2.  

From here, you can go directly to any grid. Grids that contain no data will have the text shown in 

green.   

If a grid already contains some data, it will be shown in red and you will not be able to change 

the size or resolution.  You will just have the option to select: 

¶ SliceView ï view the depth slices  

¶ Delete Grid ï delete all the data in this grid 

 

You can press Start to enter a previously collected grid, either to view data or recollect a line. 
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Figure 7-2: When the button showing the grid number is pressed, this screen allows the user to directly input the grid 

they wish to go to 

7.1.2 Grid Size 

Press the + and - buttons under Grid Size at the bottom of the screen to change the dimensions 

of the grid.  Alternatively, you can press the + and - buttons on the screen beside Grid Size on 

the upper part of the screen.   

In metric units, the available grid sizes are 5m x 5m, 10m x 10m and 15m x 15m. 

In US standard units, the available grid sizes are 10ft x 10ft, 20ft x 20ft and 50ft x 50ft 

7.1.3 Grid Resolution 

Grid resolution determines the spacing between grid lines.  This can be varied by pressing the + 

and - buttons under Grid Resolution at the bottom of the screen.  Alternatively, you can press 

the + and - buttons on the screen beside Grid Resolution on the upper part of the screen. 

Available options are 0.25m, 0.5m and 1.0m in metric units and 1, 2 & 5 feet in US standard 

units.  The best images will result when the smallest resolution value is used.  The best images 

will result when the smallest resolution value is used; it is recommended to set this to 0.25m or 

1 foot.   

Calculating Resolution 

The size of target will determine line spacing. The system must pass over a target to detect it; 

line spacing needs to be on the order of the size of the target or smaller when practical. This 

can be adjusted to a larger spacing for larger targets or targets that are linear. As well, these 

rules may have to be bent for practical purposes such as survey production rates. Tighter line 

spacing takes longer to collect and may not be economically possible in all circumstances. 
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Note that the system will not allow you to select a 10'x10' grid with a low resolution of 5', as this 

resulting image will be very poor due to inadequate data collected. 

7.1.4 Starting data collection 

Press Start when all the parameters are setup and data collection is ready to begin.   

7.2 Laying out the grid 
Positional accuracy of each line is vital to locating targets of interest once data has been 

processed.  Follow the steps below to layout the grid. 

Step 1 ï Define the axis- Lines parallel to the Y-Axis are called Y-Lines. Similarly, lines parallel 

to the X-axis are called X-Lines (Figure 7-3).  Pick the origin of the grid such that it is the 

furthest corner away from any obstacles.  This way, all the lines start properly, but they can be 

ended early if there is an obstruction. 

 

Figure 7-3: X-Lines and Y-Lines relative to the Origin. 

Step 2 ï Layout the Grid ï for maximum accuracy, itôs very important to establish a right-angle 

triangle (Figure 7-4).  The easiest way is to use a single tape measure and refer to the diagram 

below.  Start at the origin, walk out the desired distance for X-axis (A) and mark that point.  

Then then turn 90 degrees and walk out the desired distance for the Y-axis (B) and mark that 

point.  Determine the hypotenuse side (C) from the screen (Figure 7-4), then close in the 

triangle (C - hypotenuse side) back to the origin, making sure you meet the origin at the 

distance for C.  If not, move that last point in tandem with the origin, such that both sides of the 

tape measure are taut. 
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Figure 7-4: Forming a right-angle triangle 

Step 3 ï Mark the Line Start Positions ï with the tape measure still on the ground, mark the 

line start positions based on the line spacings (Figure 7-5).  Usually flags or paint work for 

grass, and chalk or paint on concrete.  It is also recommended to paint a distance measurement 

every so often, in case you forget which line youôre on.   

 

Figure 7-5: Marking the line spacing and starting positions for every line 

Step 4 ï Mark the End Positions ï if you are doing a forward only grid, it is recommended to 

mark the end positions (Figure 7-6).  You will need to aim for something to make sure your line 

is straight.   
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Figure 7-6: Marking ending positions 

 

For linear targets such as pipes and utilities, the best GPR responses occur when the GPR 

survey line crosses the target at right angles. Keep this in mind when laying out the grid and the 

orientation.  Sometimes, laying out a grid with straight lines and corners at 90 degree angles 

can be difficult.  

An example grid layout is shown in Figure 7-7. 

 

Figure 7-7: Example of a grid survey.  The red lines are superimposed just to illustrate the concept. 
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7.3 Data Collection 

7.3.1 Physical Data collection 

It is critical that the starting position is consistent on every line.  Line up the middle of the unit 

with the starting line, and then push the system straight towards the end of the line.  It is helpful 

to have a marker at the end so you have something to aim for. 

7.3.2 Data collection on the Display Unit 

The data collection screen is shown in Figure 7-8.  The right half of the screen is a graphic 

representation of the grid, illustrating the size of the grid and the lines that need to be collected.    

The left half of the screen will display the last grid line collected.   

 

 

Figure 7-8: Grid collection screen prior to any data collection 

Press Start when you are positioned at the start of the line.  Push the system in a straight line 

towards the end of the line.  The system knows the length of each line and will automatically 

stop acquisition once that distance has been covered.  If the data acquisition ends prior to 

reaching the end of the line, or continues noticeably past it, you likely need to do an Odometer 

Calibration (Section 4.2.6).   

 

Once data is collected, the Grid Line will turn red and the system will beep twice.  The current 

line will now advance to the next one and is shown in white.  The remaining lines to be collected 

are shown in green (Figure 7-9). 
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Figure 7-9: Display after the first grid line is collected 

 

Move back to the start of the next line and repeat the process.  Once all the lines are done in 

one direction, it will automatically prompt you to collect lines in the other direction.   

Not all lines have to be collected.  If your area of interest is only 4m x 4m, set the Grid Size to 

5m x 5m, but just donôt collect the outer lines. 

7.3.3 Obstacles in your path 

If there is an obstruction preventing you from finishing the line (such as a tree or rock), do not try 

to steer the system around the obstruction, as this will throw off the positioning of the data.  

When you approach the obstruction, end the line by pressing End Line.  The software will move 

you to the start of next line. 

You now have the option to collect a ñreverseò line from the other direction.  Press the Grid Line 

minus button to move to the previous line, but in the reverse direction.  Alternatively, you can 

also press the left or down arrow (depending which axis youôre on) on the 4-way directional 

keypad to move to the previous line in the reverse direction.  The name of the line will now 

contain an R at the end.  Press Start to collect this line and then End Line to end the line when 

you hit the obstruction. 

The example in Figure 7-10 shows that line Y3 was not complete, so a reverse line was added 

to it.   

You can also choose not to collect a reverse line right away.  Once you are done all the lines in 

that direction (e.g. Y lines), the software will automatically return to any incomplete lines in that 

direction and give you the opportunity to collect a reverse line. 
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Figure 7-10: Collecting a reverse line around an obstacle 

A completed grid with an obstacle in the middle, might look like the image in Figure 7-11. 

 

Figure 7-11: Completed grid with obstacle 

7.3.4 Flags 
Flags are often inserted to mark noteworthy surface features, such as poles, sidewalks, 

changes in terrain etc.  These markers may help you correlate subsurface targets with above 

ground features.   

Pressing the asterisk button on the keypad will insert a flag at your current position.  The flag is 

displayed on the line scan image (Figure 7-9), and will also show up on the depth slices in 

SliceView (Section 8).  Flags are sequentially numbered. 

 

7.3.5 LineView 
To display the currently selected grid line on the full screen, press the LineView button (Figure 

7-12).  In this view, you have the option of modifying the image by changing the Zoom, Color, 
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Filter, Gain and Soil Cal values.  It is also possible to display other collected grid lines using the 

keypad arrow buttons. 

To exit from the LineView screen and return to Grid View, press the Back button.  The Grid 

View screen respects any display settings changed while in LineView. If the Soil Cal is changed, 

the depth slices will be reprocessed.   

 

 

Figure 7-12: LineView screen 

7.3.6 Recollecting & skipping lines 
You may want to recollect a line if you make a mistake.  To move to a different line: 

 

¶ Press the + and -  buttons under Grid Line OR 

¶ Touch any line on the grid image on the right OR 

¶ Use the 4-way directional keypad  

 

Then simply hit Start.  You will be prompted with a message asking if you want to overwrite that 

line (Figure 7-13).  Press Yes to proceed. 
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Figure 7-13: Overwriting a line 

7.3.7 Processing data 

Once you have finished collecting all the data, press SliceView at the bottom of the screen.  

Before the data is processed and depth slices created, you must ensure the Soil Cal is 

accurate; this will result in the most accurate and sharpest images.   

A message will display advising the Soil Cal that will be used (Figure 7-14).  If you have 

adjusted this already for the ground you are on, you can press OK to proceed and create the 

depth slices.  If not, then it is recommended to press Cancel and adjust the Soil Cal by using a 

good hyperbola on one of the collected lines.  Then return and press SliceView and press OK 

to proceed and create the depth slices.   

See the next section on using SliceView. 

 

Figure 7-14: Processing with Soil Cal value 
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8   SliceView  
SliceView displays data collected in a grid as a series of depth slices moving deeper into the 

subsurface.  Objects and features appear in plan view, which can be an easier way of 

visualizing the data.   

Upon entering SliceView, the screen will be displayed as shown in Figure 8-1. 

 

 

Figure 8-1: SliceView screen 

The right half of the screen shows one of the depth slices.  These slices are 10cm or 4ò thick.  

The top and right sides of this image show the dimensions of the grid while the left and bottom 

sides show the line numbers. 

The left half of the screen displays one of the grid lines, and any flags or interpretations that 

were made.  The shaded area in between the horizontal red lines corresponds to the depth slice 

shown on the right.  To move to another grid line, use the 4-way directional keypad on the 

Display Unit. 

At the top of the screen, the grid number is listed, along with the Soil Cal value and slice 

thickness range.   

The button functionality is explained below: 

8.1 Depth 
Pressing the + and - buttons on the Depth button will increase or decrease the depth of the 

depth slice currently displayed.  You can also drag the depth slice indicator on the line scan 

image.  This allows the user to ñslice throughò the ground, and locate features that appear at 

different depths. 

Depth Slice  

Line Scan  

Depth slice 
range  Soil Cal  

Line 
number 
displayed  

Depth 
Slice 

Indicator  
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8.2 LineView 
Pressing this button displays the currently selected GPR line as a full screen image.  All the 

functionality of Line Scan (such as Depth, Color, Filter, Gain, DynaT, Soil Cal, Interps) are 

available here (Figure 8-2).  Use the 4-way directional keypad to change to a different line. 

 

 

Figure 8-2: Changing LineView settings from within SliceView. 

Press Back to return to SliceView.   Any changes made will be reflected on the GPR line in 

SliceView mode.  If you change the Soil Cal or Zoom (depth), this will cause the depth slices to 

be re-processed.   

 

Users may want to change these display settings to make it easier to correlate line scan data 

with depth slices. 

8.3 Color 
This heading has two button functions beneath it: 

a) Color Palette - The number corresponds to the color palette used for the depth slice 

image.  Pressing this button cycles between the 9 available color palettes available on 

the system. 

b) Color Sensitivity - cycles between LOW, MEDIUM and HIGH.  A setting of HIGH is 

useful for revealing weaker targets which can sometimes be difficult to see. Setting to 

LOW will help ñclean upò the data and only show the strong targets, but will hide some of 

the weak signals so be careful when setting to LOW.  Figure 8-3  shows the variations in 

color sensitivity. 
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Figure 8-3: Varying the sensitivity, from top to bottom: Low, Medium and High settings.  High shows more subtle 

targets but may sometimes appear cluttered while the Low setting only displays the strongest targets so be cautious 

when using it. 
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8.4 Options 

8.4.1 Grid Lines 
Pressing this button overlays grid lines on the depth slice image, and cycles between ON, 

PARTIAL or OFF. When set to ON, all the collected lines are displayed. When set to PARTIAL, 

only some of the grid lines are displayed. This may be necessary for some larger grids as 

having all the grid lines ON tends to obscure the image beneath (Figure 8-4).  The currently 

selected line is always shown in white. 
 

 
 

 
 

 
 

Figure 8-4: Varying the Grid Lines, from top to bottom: ON, PARTIAL and OFF settings.   
















































































































