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Abstract : Recently, a medium-level representation named “Stixel” has been extensively researched in stereo vision-
based environmental perception. Obstacle detection using Stixel representation consists of three steps: static Stixel
generation, dynamic Stixel generation, and Stixel segmentation. This paper focuses on the Stixel segmentation step and
has two contributions. One is that it shows that Stixel segmentation performance can be enhanced by utilizing both
image domain and real world domain features. The other is that it suggests that parameters used for Stixel segmentation
can be effectively tuned based on genetic algorithm. The proposed method was quantitatively evaluated and the result
showed that the proposed method increased Stixel segmentation accuracy compared with the previous method.
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Fig. 1 Flowchart of Stixel-based driving environment recog-
nition system
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(a) Ground truth

(b) Segmentation result

Fig. 4 True positive is determined by calculating Jaccard
coefficient between ground truth and segmentation
result
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(c) Segmentation result of the proposed method
Fig. 5 Segmentation result comparison between before and
after parameter optimization
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Table 2 Weight values optimized by genetic algorithm

wi w2 w3 Wy ws We wrz

1.46 0.03 0.54 0.94 0.06 0.28 0.28
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(c) Stixel segmentation result of the proposed method

Fig. 6 Stixel segmentation result comparison
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Improvement of Stixel Segmentation Using Additive Image Domain Features and Genetic Algorithm-based Optimization

(a) Over-segmentation

(b) Under-segmentation

Fig. 7 Failure examples of the proposed method
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