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Study on Binocular Vision Based Obstacle Detection Technology
for Intelligent Vehicle

WANG Rong-ben, LI Lin-hui, JIN Li-sheng, GUO Lie, ZHAO Yi-bing
( Transportation College, Jilin University, Changchun 130025)

Abstract  Obstacle detection is the main components of cross-country intelligent vehicle guidance. Cross-country
environments always have changeful illuminations and complicated terrains. The paper presents a new cross-country obstacle
detection method based on binocular vision system. First, we calibrated the parameters of the vision system and studied the
coordination transform at first to eliminate the influence of terrains. Second the original images were preprocessed by
Gaussian filter and contrast-limited adaptive histogram equalization( CLAHE) method to weaken the effect of noise, light
and contrast. Harris corners were located with sub-pixel accurate. Third to guarantee the overall system real-time
performance, feature-based matching techniques were studied and fundamental matrix was calculated based on random
sample consensus( RANSAC). Fourth continuity restrain was studied to eliminate pseudo matching pairs. Finally data
interpolation was introduced to build elevation maps. Edge extraction and morphological processing were concerned to
accomplish obstacle detection. Experimental results for different conditions are presented in support of the obstacle detection
technology.
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Fig.1 Yawing angle, pitching angle and heeling angle
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Fig.2 The preprocessing results of images
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Fig.4 Point data and volume render result
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Fig.6 Obstacles detection result with bright illumination
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Fig.8 Obstacles detection result without

considering vehicle attitude
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Fig.9 Obstacles detection result when

considering vehicle attitude
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