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TERRESTRIAL LASER SCANNING FOR THE DOCUMENTATION OF 
HERITAGE TUNNELS: AN ERROR ANALYSIS 



SCHOOL OF SURVEYING TEST NETWORK 



SCHOOL OF SURVEYING TEST NETWORK 
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3D RMSE AS A FUNCTION OF RANGE FROM GCP CENTROID 
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y = 0,0003x + 0,004 
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y = 0,0048x - 0,0037 
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THE UNDERGROUND OF ARRAS 



Scenario All Wellington Nelson Blenheim Blenheim 3 

GCPs Fixed  

rX 12 15 12 9 102 

rY 8 8 10 8 70 

rZ 10 5 12 9 9 

rXYZ 17 17 20 15 124 

QUARRY RMSE RESULTS 



SUMMARY 

• A reduction in GCPs, placed favourably around the scan scene, 
shows comparable accuracies to a more dense network of GCPs in 
the scan scene. 
 

• There is a strong correlation between an increase in RMSE and 
standard deviation with respect to an increase in distance from the 
GCP centroid, where the placement of GCPs does not cover the 
extents of the scan scene.  
 

• Results from the LiDARRAS case study align with the “Test 
Network” results where the RMSE increases significantly with an 
increase in range from GCP centroid.  
 

• Where possible, optimise the placement of GCPs in a scan scene 
and mitigate the distance between the GCP centroid and extents of 
the scan scene. 
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