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Abstract: As domestic industrial endoscopes are only limited in sample observations and can not
measure the three-dimensional shapes of workpieces, this paper designs an industrial endoscope whose
probe has an outside diameter of 6 mm and is bendable in any directions. It introduces the endoscopic
binocular optical system and the endoscopic internal structure. First, a new type of binocular optical
system with a dual objective lens and a single image sensor was proposed based on the binocular stereo

imaging principle. Then, the endoscopic head structure was designed according to the technical

Wi B HA:2013-09-25; 81T HH#E:2013-11-13.
EE£WMB R®Y T BHE & 5 4 8 R\ 8RB 38 B3 H (No. ZD201111080111A)



2338 e KRR 5 22 %

requirements of optical system. In consideration of the complex internal structures of some
workpieces, a bendable structure and a back-end control device of endoscope were respectively
designed to facilitate detecting precision parts, and the working principle of two structures were
described. Finally, the length of two feature points on the surface of target was measured by the
three-dimensional image processing software to obtain the distance between the two points. The
experiment shows that the length measurement error of the two feature points is within 0. 2 mm. It
basically realizes the three-dimensional measurement function of the industrial endoscope systems.

Key words: industrial endoscope; three-dimensional measurement; binocular optical system; structure

design;snake bone component
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Fig. 1 Principle of binocular stereo imaging
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Tab.1 Characteristics of three kinds of binocular optical systems
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Fig. 2 Binocular optical system
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Fig. 3 Prisms after gumming
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Fig. 4 Schematic diagram of endoscopic head
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Fig. 7 Endoscopic back-end control device
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Tab. 2 Comparison of measurement results with

standard values

MEEER/mm  WEE/ mm 3RE MXTRE/ %
4.98 5.00 —0.02  —0.4
4.92 5.00 —0.08  —1.6
4. 83 5. 00 —0.17  —3.4
5. 02 5. 00 0.02 0.4
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