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3D Image Processing Using Laser Slit Beam and CCD Camera
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Abstracts This paper presents a 3D object recognition method for generation of 3D environmental
map or obstacle recognition of mobile robots. An active light source projects a stripe pattern of
light onto the object surface, while the camera observes the projected pattern from its offset point.
The system consists of a laser unit and a camera on a pan/tilt device. The line segment in 2D
camera Image implies an object surface plane. The scaling, filtering, edge extraction, object
extraction and line thinning are used for the enhancement of the light stripe image.

We can get faithful depth informations of the object surface from the line segment interpretation.
The performance of the proposed method has demonstrated in detail through the experiments for
varies type objects. Experimental results show that the method has a good position accuracy,
effectively eliminates optical noises in the image, greatly reduces memory requirement, and also
greatly cut down the image processing time for the 3D object recognition compared to the

conventional object recognition.
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Fig. 3 Transformation of coordinate
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Fig. 5 Image Extraction
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Fig. 6 Reconstruction of image data
Haes
[ a7, 292, 25$, 83 334 3370l
4 ZArds AARE AL AAAA D o
g i) Asta] =83, Vol 18, No. 5 pp.

1182-1191, 1994.
{2] Paul J. Besl, Ramesh C. Jain, "Three-Dimensional

Object Recognition”, Computing Surveys, Vol. 17,
No. 1, pp. 75-145, 1985.

81 #5A, 294, A5, "dl LRI ojvl A
8§ o] &% 7"“‘3““ HAAEAd e E" Proc.
of 11th KACC, pp. 93-96, 1996.

[4] Venugopal Srintvasan and Ronald Lumia, "A

Pseudo-Interferometric Laser Range Finder for

IEEE Trans. Robotics and
Automation, Vol. 5, No. 1, pp. 98-105, 1989.

5] David G. Morgenthaler, Steven ]. Hennessy, and

DeMenthon,
Comparison of Inverse Perspective Algorithms in
Static Images”, IEEE Trans. Syst. Man. Cybern.,
Vol. 20, No. 6, pp. 1301-1312, 1990.

[6] S. Yuta, S. Suzuki, Y. Saito. and S. Iida,
"Implementation of an Active Optical Range
Sensor Using Laser Slit for In-Door Intelligent
Mobile Robot”, IROS ‘91 Japen, pp. 415-420, 1991.

Robot Applications”,

Daniel "Range-Video Fusion and



