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Airborne MAVs Mapping: general context

o Agenda
n main challenges 
n answers / local example
n details & verification
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Challenge 1: GSD

o Flat terrain 
n GSD = h * px / c 

o Mountains ?

311/22/18 Ahorn, Veysonnaz, VS, CH



Challenge 2: “Bierbauch” rise and fall 
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Challenge 3: GNSS satellite coverage 

o Sky view
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Challenge 4: computer vision  

6.2 Selected areas
6.2.1 Grass

Figure 12: Grass 1 - G1

Figure 13: Grass 2 - G2

16

o Automated tie-points
n Area dependences
n #
n Quality 
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6.2.3 Bushes

Figure 16: Bushes 1 - B1

Figure 17: Bushes 2 - B2

18

Figure 18: Bushes 3 - B3

6.2.4 Urbanized area

Figure 19: Urbanized zone - U
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Answers 

o A local example … 
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Fragen?
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Terrain 
classification

GCPs & 
check-
points

Flight-Plan DTM Camera 
parameters

GNSS 
quality

Tie-Point 
probability

Random tie-points 
generation

Flight and photogrammetric network simulation

Precision Prediction

Output: color map Output: selected (check-)points 
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Implementation details 
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Studied cases
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photogrammetric 3D model “Czech” points

External  
control

Photogrammetry

!

! :  Check-Point 
misclosure.
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Verification: check point misclosure



Prediction verifications: methodology

o Predicted precision
n Flight plan ”bundle adjust”.  

o True precision
n ChkPts misclosure

11/22/18 Ahorn, Veysonnaz, VS, CH 16



Verification: distribution of norm. misclosures
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Conclusion

o Mountains: challenges also for drone-mapping

o Methodology
n Before flight: simulate: TP distrib., ChkPts, aerial control 
n After flight: repeat with real image pos + aerial control quality
n Field decision: + GCP, +photo, +RTK /vs different time 

o Verification
n > 10 flights in mountain environments under different 

conditions (visibility, terrain, GNSS coverage) 
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