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3D Detection of Obstacle Distribution and Mapping
for Walking Guide of the Blind

e E ¥FTYE 7%
(Myoung-Jong Yoon, Gu-Young Jeong, and Kee-Ho Yu)

Abstract : In walking guide robot, a guide vehicle detects an obstacle distribution in the walking space using range sensors, and
generates a 3D grid map to map the obstacle information and the tactile display. And the obstacle information is transferred to a blind
pedestrian using tactile feedback. Based on the obstacle information a user plans a walking route and controls the guide vehicle. The
algorithm for 3D detection of an obstacle distribution and the method of mapping the generated obstacle map and the tactile display
device are proposed in this paper. The experiment for the 3D detection of an obstacle distribution using ultrasonic sensors is
performed and estimated. The experimental system consisted of ultrasonic sensors and control system. In the experiment, the
detection of fixed obstacles on the ground, the moving obstacle, and the detection of down-step are performed. The performance for
the 3D detection of an obstacle distribution and space mapping is verified through the experiment.

Keywords : obstacle detection, 3d grid map, ultrasonic sensor, walking guide robot, the blind
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Fig. 1. Formation of obstacle map for tactile feedback.
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Voltage 5V
Frequency 40kHz
Max. range 4m

Min. range lcm
10 us min. TTL level pulse

Positive TTL level signal, width proportional to
range

Input trigger

Echo pulse

Sensor matrix

|

Detecting region
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Fig. 2. Concept of detecting region of ultrasonic sensors.
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Fig. 11. Experimental method for detection of down-step.
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Table2. Experimental result of detection of down-step.

Tilt angle Height (cm)
(degree) 30 46 62
45 3225 4777 64.43
55 31.14 46.95 63.05
65 30.74 46.35 62.82
90 30.07 46.12 62.37
(a) Measurement height.
Tilt angle Error (cm)
(degree) 30 46 62
45 225 1.77 243
55 1.14 0.95 1.05
65 0.74 035 0.82
90 0.07 0.12 037
(b) Measurement error.
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