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Walking Assistance System for Sight Impaired People Based on
a Multimodal Information Transformation Technique
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(JaeHyoung Yu, Youngjoon Han, and Hernsoo Hahn)

Abstract: This paper proposes a muitimodal information transformation system that converts the image information to the voice
information to provide the sight impaired people with walking area and obstacles, which are extracted by an acquired image
from a single CCD camera. Using a chain-code line detection algorithm, the walking area is found from the vanishing point
and boundary of a sidewalk on the edge image. And obstacles are detected by Gabor filter of extracting vertical lines on the
walking area. The proposed system expresses the voice information of pre-defined sentences, consisting of template words which
mean walking area and obstacles. The multi-modal information transformation system serves the useful voice information to the
sight impaired that intend to reach their destination. The experiments of the proposed algorithm has been implemented on the
indoor and outdoor environments, and verified its superiority to exactly provide walking parameters sentences.
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Fig. 1. System flow chart.
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Fig. 2. Multimodal information transformation system.
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Fig. 3. Chain-code.
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Fig. 4. Line extraction in both side using chain-code.
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(a) Input image (b) Canny-Edge

(c) Corridor boundary
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Fig. 5. Corridor-area parameter extraction.

(a) Input image (b) Canny-Edge

(c) Sidewalk boundary
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Fig. 6. Sidewalk-area parameter extraction.
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Fig. 7. Location and sight information in walking-area.
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Fig. 8. Typical obstacle in a field.
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(a) Input image and walking-area.
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(c) In case, k,= 1, ky= 0, ¢ = 5.
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Fig. 10. Obstacle information using Gabor-Filter.
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Fig. 11. Relative location axis of obstacle.
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Fig. 12. Translation from image to voice.
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Table 1. Template to make sentence.
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(a) In a simple environment
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Fig. 16. Walking-area extraction on a indoor environment.

(b) In a normal environment

(c) In a complex environment

(a) In a simple environment
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Fig. 17. Walking-area extraction on a outdoor environment.
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(b) In a normal environment

(¢) In a complex environment
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(a) Multi-obstacle extraction.

(c) Obstacle extraction in the far distance.
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Fig. 18. Obstacle extraction using Gabor-Filter.
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Table 3. Detection rate for the vanishing point and a walking area.

A4 HE Bydd A&
10%9.3}F | 88.6% 87.4%
95.8% 93.6%
A | 30%0.3} | 72% 6.2%
ey 42% 6.4%
10%9 3} | 83.0% 80.4%
- 93.6% —— 1 92.8%
A9l | 30%2.3F | 10.6% 12.4%
2 6.4% 7.2%
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(b) An obstacle extraction.

(c) Obstacle extraction in a near distance.
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(a) Walking area and obstacle location extraction.
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(b) The resﬁit of ﬁléi(ing a sentence.
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Fig. 19. The result of waling and obstacle location information
extraction.
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