
GCM to ATV & GPS distance test 
Test Aim 
The aim of the test is to investigate if there is a bias signal on our GCM measurements from the ATV and/or the GPS. To investigate this we have done two different tests in 

an area with low earth signal, so any signal from our external components, will easily show. For the tests we measured continuously, while changing the distance between 

the GPS and the GCM, and the ATV and GCM, respectively. Prior to the test we made a baseline measurement were neither the GPS or ATV was connected. This report 

documents the tests and the findings.  

 

Test conclusion    

The signal from the ATV is negligible when one has a distance of 4 m between the ATV and GCM. With our current setup we have 4 m distance. However, this threshold is 

important to know when processing GCM data, since when making sharp turns the ATV can almost be next to the GCM.  

The signal from the GPS is more dominant, and one should preferably have at least a distance of 1.2 m between the GCM and GPS. Following these test we have 

implemented this change for our GCM setup and changed the GCM to GPS distance to 1.4 m.   

Test summary 
Field staff Jesper Pedersen, Aarhus University 

Denys Grombacher, Aarhus University 

Locality Pårup, Denmark. 

Date 3rd of May, 2016 

Test1 GCM ς ATV (varying the distance from  0 ς 10 m) 

Test2 GCM ς GPS (varying the distance from  0 ς 1.4 m) 

Findings and 

implementations 

GCM ς ATV Min. distance 4 m 

(kept current setup of 4 m distance) 

 GCM - GPS Min distance  1.2 m 

(implemented 1.4 m distance)               

Table 1. Test summary 

 

 

 

 



Test-site 
The test-site is located in the middle of the forest close to Pårup city (figure 1). The geology at this site is pure coarse sand, so the resistivity is very high, making the site 

ideal for testing any potential signal from the GPS or ATV.  ¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘŜ ŜŀǊǘƘ ǎƛƎƴŀƭ ƛǎ ǾŜǊȅ ƭƻǿ όƘƛƎƘ ǊŜǎƛǎǘƛǾƛǘȅΩǎύΣ ǎƻ ŀƴȅ ǎƛƎƴŀƭ ŦǊƻƳ ƻǳǊ ŜȄǘŜǊƴŀƭ 

components such as the GPS, will easily show. In a an area with sediments with higher signal, the effect might be negligible, but we would like to cancel out any error signal 

arising from anything else than the earth.  

  
Figure 1. Testsite near Pårup city. 

  



GCM to ATV distance test 

 
Note for this test the GPS is not attached on the GCM front sled, but will be as far away from the GCM instrument as possible. This is done so we only monitor the effect the 

ATV might have on the GCM measurements related to the ATV-GM distance (see sketch above).    

 

Test number Measurement time Distance ATV - GCM File name 

GCMATVBaseline 7 minutes ATV GONE Sounding4 

GCMATV01 2 minutes 1.0 m Sounding6 

GCMATV02 2 minutes 2.0m Sounding5 

GCMATV03 2 minutes 3.0 m Sounding8 

GCMATV04 2 minutes 4.0 m Sounding9 

GCMATV05 2 minutes 4.5 m Sounding10 

GCMATV06 2 minutes 5.0 m Sounding11 

GCMATV07 2 minutes 5.5 m  Sounding12 

GCMATV08 2 minutes 6.0 m Sounding13 

GCMATV09 2 minutes 7.0 m Sounding14 

GCMATV10 2 minutes 8.0 m Sounding15 

GCMATV11 2 minutes 9.0 m Sounding16 

GCMATV12 2 minutes 10.0 m Sounding17 

    



TEST: GCM to ATV distance 
 

 
Figure 2. HCP-1 m coil configuration. ATV to GCM test.  

Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective ATV to GCM distances. The standard deviation on the average values is shown as an error-bar.    

 

 

 
 

 

 

 



TEST: GCM to ATV distance 
 

 
Figure 3. HCP-2 m coil configuration. ATV to GCM test.  

Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective ATV to GCM distances. The standard deviation on the average values is shown as an error-bar. 

 

 

 

 

 

 



TEST: GCM to ATV distance 
 

 
Figure 4. HCP-4 m coil configuration. ATV to GCM test.  

Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective ATV to GCM distances. The standard deviation on the average values is shown as an error-bar.    

 

 

 

 

 

 



TEST: GCM to ATV distance 
 

 
Figure 5. PRP-1 m coil configuration. ATV to GCM test.  

Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective ATV to GCM distances. The standard deviation on the average values is shown as an error-bar.    

 

 

 

 

 

 



TEST: GCM to ATV distance 
 

 
Figure 6. PRP-2 m coil configuration. ATV to GCM test.  

Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective ATV to GCM distances. The standard deviation on the average values is shown as an error-bar.    

 

 

 

 

 

 

 



TEST: GCM to ATV distance 
 

 
Figure 7. PRP-4 m coil configuration. ATV to GCM test.  

Left: Measured conductivity for different ATV to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective ATV to GCM distances. The standard deviation on the average values is shown as an error-bar.    

 

 

 

 

 
  



GCM to GPS distance test 

 
Note for this test the ATV is not included in the setup. The GPS is attached to the GCM front sled, on will be positioned in different heights above the GCM to see the effect 

on the GCM measurements.    

 

Test number Measurement time Distance GPS - GCM File name 

GCMGPS01 2 minutes 0.4 m Sounding19 

GCMGPS02 2 minutes 0.5 m Sounding20 

GCMGPS03 2 minutes 0.6 m Sounding21 

GCMGPS04 2 minutes 0.7 m Sounding22 

GCMGPS05 2 minutes 0.8 m Sounding23 

GCMGPS06  2 minutes 0.9 m  Sounding25 

GCMGPS07  2 minutes 1.0 m Sounding26 

GCMGPS09 2 minutes 1.2 m Sounding27 

GCMGPS11 2 minutes 1.4 m Sounding28 

    

    

    

    

 



TEST: GCM to GPS distance 
 

 
Figure 8. HCP-1 m coil configuration. GPS to GCM test.  

Left: Measured conductivity for different GPS to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective GPS to GCM distances. The standard deviation on the average values is shown as an error-bar. 

 

 

 
 

 

 



TEST: GCM to GPS distance 
 

 
Figure 9. HCP-2 m coil configuration. GPS to GCM test.  

Left: Measured conductivity for different GPS to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective GPS to GCM distances. The standard deviation on the average values is shown as an error-bar. 

 

 

 

 

 



TEST: GCM to GPS distance 
 

 
Figure 10. HCP-4 m coil configuration. GPS to GCM test.  

Left: Measured conductivity for different GPS to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective GPS to GCM distances. The standard deviation on the average values is shown as an error-bar. 

 

 

 

 

 



TEST: GCM to GPS distance 
 

 
Figure 11. PRP-1 m coil configuration. GPS to GCM test.  

Left: Measured conductivity for different GPS to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective GPS to GCM distances. The standard deviation on the average values is shown as an error-bar. 

 

 

 

 

 



TEST: GCM to GPS distance 
 

 
Figure 12. PRP-2 m coil configuration. GPS to GCM test.  

Left: Measured conductivity for different GPS to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective GPS to GCM distances. The standard deviation on the average values is shown as an error-bar. 

 

 

 

 

 



TEST: GCM to GPS distance 
 

 
Figure 13. PRP-4 m coil configuration. GPS to GCM test.  

Left: Measured conductivity for different GPS to GCM distances. The conductivity has been measured continually so the count is somewhat related to time.  

Right: Average conductivity for the respective GPS to GCM distances. The standard deviation on the average values is shown as an error-bar. 

 

 


