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3. Case Studies OAP & DIM
VisionMap 3D Point Cloud of Test Scenario  
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3. Case Studies OAP & DIM
VisionMap 3 Stereo Pairs 
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3. Case Studies OAP & DIM
The VisionMap Dataset
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4. Lessons Learned

 Provide a sufficient image overlap, 75-80%. Particularly in flight 
direction (no additional costs). Matching is known to work well 
for base to depth ratios of 0.12.

 This should also guarantee sufficient redundancy. A surface 
point should be seen in at least 3 images from the same 
viewing direction. More detections are preferable.

 Within the bundle adjustment the degree of overlap of single 
images  can be derived. This information should be passed 
along the image data. This way time consuming preprocessing 
steps for stereo-pair selection can be simplified.  

 Indicative naming of imagery
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4. Lessons Learned

 For all processed datasets BA is in a sufficient range for dense 
image matching

 3D structure as balconies, tree treetops can be reconstructed and 
add value to the final point clouds especially for non-Manhattan-
like buildings and undercut structures

 Facades are reconstructed with notably higher density and 
accuracy than wide angle nadir configurations

 Complex configurations make selection of suitable stereo pairs 
challenging

 Heavily varying image scales in a single image imply different 
accuracies of the extracted surface points. This demands for a 
smart fusion approach of final point clouds

 Varying radiometry in image block cause point clouds to look 
stained. This demands for block-wise color adjustment or 
adequate post-processing steps  
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5. Conclusions

 SGM-based matching techniques are capable to match oblique 
aerial imagery

 For examined image configuration
 Completeness of over 90% could be obtained

 Average accuracies in depth of up to 4.09cm were obtained 
(based on evaluation of covariance matrices)

 Further work:
 Merge generated (fused) depth maps to

 Reduce number of points 

 Exploit redundancy (accuracy outlier elimination)
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5. Conclusions

 As much as possible multiview stereo combinations are obtained 
for an inflight overlap of 75%

 Best results for precise and complete 3D point clouds for cross 
overlaps of up to 60%

 ISO may play a crucial role for penta-view imagery

 In-situ camera calibration of penta-systems should directly make 
use the Legendre or Fourier additional parameters (R. Tang, 2013)

 Forget the Ebner and Gruen additional parameter models for in-
situ camera calibration as they stem from the film-based era


