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Obstacle Avoidance Algorithm using Stereo
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Abstract : This paper deals with obstacle avoidance for unmanned vehicle using stereo system. The “DARPA Grand Challenge
2005” shows that the robot can move autonomously under given waypoint. RADAR, IMS (Inertial Measurement System), GPS,
camera are used for autonomous navigation. In this paper, we focus on stereo system for autonomous navigation. Our approach is
based on Singh et. al. [5}’s approach that is successfully used in an unmanned vehicle and a planetary robot. We propose an improved
algorithm for obstacle avoidance by modifying the cost function of Singh et. al. [5]. Proposed algorithm gives more sharp contrast in
choosing local path for obstacle avoidance and it is verified in experimental results.
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Fig. 2. Path generation.
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Fig. 3. Weight along path.
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Fig. 4. Computation through plane fitting (a) original image (b) roll
(c) pitch (d) roughness.
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Table 1. The value of parameters used in experiments.

Q1zk AAgk
6, (A= LA 20°
£, 8 AR AAIZh 0.001

LY whE ARSI

a3 78 & A 2HEL oA gt g RS
3 9ok I¥ 1@ 1h)E 9%, 8% 2 gidold ¥
ey Y& Jahe BoFa gtk 338 1dE 9719
T3 ARE FoM dzee] o MYE H2E BAF
ok TJelA B4 A2 i JEXE AMSEA] &
ZSoln, Wt A2 e &9 /MRS AR Aot
AN E Aol HYZ 93] T F3 AR hal
14 3 H2E olg3islth

% 82 Singh et al[1]9] ¢TEEH ALH LB Fe
e ASE A AHEE AW FEECITh BF 207H4 4

e rlo

!

obstacle

(b} right

) M”Mﬁ g
) cell mao
a9 7. 4% A3 @ 9% o7A ) £8F °9]A (o ¢
23f2iE| ofm|x] (d) B2 A=,
Fig. 7. Experimental results (a) left image (b) right image (c)
disparity image (d) path selection.

(c) disparity



92

T9 8. Al AR AW FEE
Fig. 8. Indoor images used in experiments.
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Table 2. Experimental results using images of Fig. 7 (A: selection of
optimal path B: selection of possible path of obstacle
avoidance F: failure case).
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