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1.1 SCOPE OF PROJECT 
AeroQuest Mapcon Mapping Inc. adjusted a total of 1461 digital colour images to support a vector 
product of 14.1cm RMSE horizontally and 10CM RMSE vertically.  An additional 140 models were 
created based solely on post processed airborne GPS/IMU data for images covering water. Summary 
of Aerial Triangulation input data, procedure and results are presented below. 
 
 
 
1.2 PHOTOGRAPHY 
 

Digital color images were flown at a mean photo scale of 1:8,236 to support a 6.25cm pixel 
size and 14.1cm (xy)/10cm (z) vector product.  All images were captured by Kisik Aerial 
Survey of Richmond, B.C. using a Vexcel UCEagle-f80 digital camera with airborne GPS and 
inertial measuring unit.  Flights took place on February 23rd, April 07th and April 19th, 2016.  All 
images were flown at a nominal 60% forward gain and 30% sidelap.  Three images contain 
omega rotation greater than 2º.  These images fall outside the project area.  Relevant camera 
calibrations for all cameras used can be found in Appendix C.    
 

 
 
1.3 GROUND CONTROL 
  
 All ground controls used were photo identified location surveyed by J. E. Anderson & 

Associates (mapping control) of Nanaimo, B.C. and by Eagle Mapping Ltd. (Lidar control) of 
Port Coquitlam, B.C.  An additional 28 marked survey points, used as check points (with 
nominal coordinates) were supplied by client.   



 

 
1.3a Ground control and weights 
 

I. 43 J.E. Anderson controls were used.  All points were used as horizontal and vertical 
control.  All points were photo identified locations.  

II. 19 Eagle controls were used. Of these 7 were used as horizontal/vertical control, 7 
were used as vertical-only control and 5 were used as horizontal-only control. All 
horizontal points were at photo identified locations.   

III. All control points were assigned a horizontal/vertical weight of 4.0cm. 
 
 
 
1.4 CONTROL DATUM 
 

Projection – UTM zone 10 
Horizontal Datum - North American 1983 (CSRS) 
Vertical Datum – CGVD28 
Units – Metres 

 
1.5 PROCEDURE 
 

 
All adjusted images were bridged using Intergraph’s ISAT auto-correlation software (ver. 
15.00.0000).  The result of the ISAT correlation was analyzed and areas of failed correlation 
were densified by manual means.  Ground control was then read and all bridged data 
exported to GIP’s BINGO (ver. 6.8) adjustment software.  The final adjustment was exported 
back to Intergraph’s ISAT and models created.  A final QC of the model was done using 
Intergraph’s ISSD module.  The QC involved checks for tie to ground control, parallax and line 
tie accuracy.  The project extent covers areas of water were some images could not be 
adjusted.  Model setups for these images are based on post processes airborne GPS and IMU 
received from Kisik Aerial Surveys.  
 
No airborne data was used in the adjustment due to the high accuracy specified and the high 
density of ground control.   
     
 

1.6 RESULTS 
 
Statistical results for the adjusted images are set at RMSE (root/mean/square) or approximately 68% 
confidence interval.  
 
 

Type of measurements 
A priori Standard Deviation Computed Standard Deviations 
X Y Z X Y Z 

Metres Metres Metres Metres Metres Metres 
Pass/tie points 3.0 microns 3.0 microns n/a 1.6microns 1.3microns n/a 

Surveyed Control 0.04 0.04 0.04 0.022 0.022 0.014 
 
Standard Deviations of Adjusted Terrain Coordinates 

  X [m] Y [m] Z [m] 
Total number 26,223    

Mean Precision  0.016 0.019 0.051 
 
 
Standard Deviations of adjusted Orientation Parameters are: 

  X0 [m] Y0 [m] Z0 [m] Omega [Deg.] Phi [Deg.] Kappa [Deg.] 
Total number 1461             

Mean Precision  0.067 0.056 0.050 0.00495 0.00423 0.00162 
 
 
Image observation residuals are: 

   X microns Y microns 
RMS value 1.6 1.3 
Max residual 10.4 10.4 



 

 
 
 
 
1.7 Statement of Accuracy 

 
 

A total of 111,028 readings of 26,223 adjusted points were generated by the adjustment.  This 
results in 4.2 readings per point and 18 point per image. The computed mean ground sample 
distance (GSD) for the adjusted images is 4.3cm. The mean standard deviation of ground 
control used is 0.031cm horizontally and 0.014cm vertical. The mean standard deviation of 
adjusted terrain points is 0.025cm horizontal and 0.051cm vertical.  This shows that both 
photography and adjustment fall within specification for 6.25cm image resolution and 5.0cm 
horizontal and vertical AT accuracy.  
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Björn E. Norman CP # R1264, 
Aerial Triangulation Manager 

 
 



 

 

 
APPENDIX A: Image Centre Layout 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

APPENDIX B: Ground Control Layout 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

APPENDIX C: Camera Calibration Report 
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