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Omnidirectional Distance Measurement based on Active Structured
Light Image
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Abstract: In this paper, we proposed an omnidirectional ranging system that is able to obtain 360° all directional distances
effectively based on structured light image. The omnidirectional ranging system consists of laser structured light source and a
catadioptric omnidirectional camera with a curved mirror. The proposed integro-differential structured light image processing
algorithm makes the ranging system robust against environmental illumination condition. The omnidirectional ranging system is

useful for map-building and self-localization of a mobile robot.
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Fig. 1. Omnidirectional ranging system based on structured light

image.
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(c) Before calibration (d) After calibration
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Fig. 3. Image rectification through camera calibration.
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Fig. 4. Distance measurement sensor based on structured light

image.
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Fig. 5. Structured light imaging experiment and object placement.

(a) Structured light off (b) Structured light on

(c) Difference image
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Fig. 6. Image difference for structured light image extraction.
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(b) Seventh integration

(a) Second integration
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Fig. 7. 7th integration of difference images.

of wel ARG AvE HelFT. AR A57L Solye
we} wlwA ofg Pago] WA FEAAA Uede ¥
&9

4. Pz

Asl7] fsiMe @Rl 723 st fXE Fohd
of gitt. & ATeMe Fhete] B5S FAoE AbY
Fog 7P BErt B shas ol GdHdAA A p,
< ke S gkt olitstE @A B
Arwto = wE GAHYE FHSH] 913 Bresenham 2
2H dagFls 983 SALugES stk ol

(a) Omnidirectional image at A
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(b) Omnidirectional distance map at A
a9 9. AY 97 5 AN AL
Fig. 9. Image at A and corresponding omnidirectional distance

map.
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