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Terrain following based on forward—looking image sequences
for unmanned air vehicles

Wei Donghui'?, Chen Wanchun', Cheng Jin®

(1. School of Astronautics, Beihang University, Beijing 100191, China; 2. National Key Laboratory of Science and Technology
on Advanced Guidance and Control, Beijing 100074, China)

Abstract: According to the problem of autonomous terrain following in unknown environment for UAVs,
a novel terrain following method was introduced based on the skyline of the forward —looking image
sequences. And the guidance law of adaptive angle method was designed in detail, where the forward
terrain information was detected by the passive images in real time, so the digital map and the high
precision navigation requirement were reduced. The 6DOF simulation results demonstrate that the method
is better than the traditional method based on digital map, the average terrain following height from the
ground can be reduced by over thirty —five percent, so the method can improve the penetration
performance significantly.
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Fig.1 Results of skyline extraction based on the classical algorithm
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Fig.2 Obstacle detection results based on scene layering
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Fig.3 Principle diagram of looking forward distance estimation
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Fig.4 Principle diagram of scene layering
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Fig.5 Scheme of terrain following based on skyline
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Fig.6 Diagram of terrain following command generation

based on skyline
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Fig.7 Adaptive angle approach
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Fig.8 Approach for terrain following command generation

when considering ranging error
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Fig.9 DEM based approach for skyline extraction

MG R 2k 12 S, IR 252 18 10 AT, 425
LR ARG AT A5 R R A A R B S R R 1Y
Mo P, SARUCHIURS X PN B2 R LA R AT
o i AR B R A MBI KU R T 28 i a5 KU
oA TSR 255 SR R R

B

l\

l—’

|
Terrain

P10 55 K 2% 1 2 X0 1 i 9N 1] ~F T

Fig.10 Vertical plane corresponding to the Kth scan line
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Fig.11 Skyline extraction result on sometime
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Fig.12 3D simulation results of terrain following based on skyline
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Fig.13 Vertical plane simulation results of terrain following

based on skyline
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following approaches
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