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Construction of an electronic white cane system for the blind

*Kei WATANABE (Chuo University),
Kouhei KATAOKA (ALMEX Inc.), Kazunori UMEDA (Chuo University)

Abstract— In this study, a small range image sensor is applied to a white cane which the blind uses and
an electronic white cane system is proposed to support the blind’s walk. A relative disparity map between a
reference plane and a target is obtained with a small range image sensor, and whether an obstacle exists or
not is recognized using the relative disparity map. Two methods to find an obstacle from a relative disparity
map are proposed: plane fitting and application of Prewitt differential operator, and the former is adopted.
Experiments show that the blind can avoid obstacles and walk using the proposed system.
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Fig.1 Electronic white cane system
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Fig.2 Position and orientation of a small range image
sensor for the floor
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Table 1 Standard deviation of evaluation value of

two methods with an obstacle
[ standard deviation[pixel] | Without obstacle [ With obstacle |

Plane fitting 0.026 0.274
Prewitt 0.030 0.281
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Fig.4 Relative disparity map with an obstacle on the
floor

Fig.6 Edge intensity with Prewitt differential oper-
ator to Fig.4
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Fig.7 Evaluation value in plane fitting
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Fig.8 Evaluation value with Prewitt differential operator
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Fig.9 Sensitivity in obstacle detection
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Fig.10 Processing time per a image
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Fig.11 Walk path

(b) With obstacle

Fig.12 Experimental scene
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