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A New Ultrasonic Range Sensor Using Multiple Reflections
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Abstract : This article describes the ultrasonic range sensor for the recognition of the indoor environment, especially utilizing the
multiple reflection properties of the sonar usually ignored as disturbances or noises. In this paper, we endow the ultrasonic range sensor
with the active motion using the stepping servomechanism in order to get the multiple reflections with environment objects.
Environment features such as target type, distance and azimuth based on the scanned one frame data of that multiple reflection patterns

are recognized simultaneously.

Keywords : ultrasonic sensor, multiple reflection, active motion, world map generation, mobile robot
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Fig. 2. External View of SMRS and SONAR quantized
Model.
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Fig. 3. Reflection Pattern and its simulation Model.
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Fig. 5. External View of SMRS and Power supply.
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Fig. 6. Multiple reflection waveform 100cm apart from the
reflector.
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Fig. 12. Multiple reflection pattern of corner target.
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Fig. 20. Flow chart of SMRS recognition algorithm.

KIOt - Risdt - AEESE =241 K8 A K 7 & 2002 7

Door with Bind

Door with Blind

Toor without
Blind Cirtzin

Door vithout
Biind Curtain

Door withou
Blind Curtain

(@) 2EE AT AA B FHE

Pos{1] Pos[2] Pos[3]
60 60
60 130 150
7 I
\ 0 90
120 7
Pas(4] Pos[6)
t\ 107
Curtain
Pos(7] Pos[8] Pos{9]

combputer

Pos{10]
b Z AAE 1
28 21. SMRSS14A] gwe]&e] A4 gAad,
Fig. 21. Rreal environment experiments of SMRS recognition
algorithm.
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Table 2. Experimental Results and Their Error Analysis.
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