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Trinocular vision 3-D coordinate measuring system based on target

ZHANG Shao-bing ,XIONG Xian-ming , JIANG Qu-bo,ZHANG Wen-tao ,HU Fang-rong
(School of Electronic Engineering and Automation, Guilin University of Electronic Technology , Guilin 541004 , China)

Abstract: In order to solve the problems of the large field of view,high-precision and non-contact 3-D measurement in
the complex environment,a trinocular measuring system was put forward, in which the 3-D coordinates of the measured point
were measured by analyzing target images. When under the measurement,the camera captured images of the measurement
target, while the computer obtained the 3-D coordinates of the mark points in the measurement target by means of image
processing,and an optimized method for solving the measured points was proposed based on the distance between the
measured points and mark points ,as well as linear constraint. The measurement target can be moved with the platform of the
high precision grating ruler and measurement can be carried out. As shown in the experiment,the 3-D measurement system

has a greater improvement in the field range, measurement accuracy, operation flexibility and so on. Its measurement
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accuracy is higher than 0. 2mm in the depth of field ranging from 2m to 5Sm within the viewing field.
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Fig. 1 Structure of the measuring system
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Fig.2 Binocular vision measurement model
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Fig.3 Distribution diagram of viewing field in the trinocular system
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Table 1 ~ Viewing field range of binocular system and trinocular system

effective viewing field of  effective viewing field of

depth of viewing binocular system trinocular system

field/mm (width x heigth) (width x heigth)
/mm X mm /mm X mm
2000 610 x405 1170 x 760
3000 790 x 510 1590 x 1050
4000 980 x 650 1810 x 1185
5000 1150 x 820 2120 x 1300
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Fig. 6 Repeatability test

a ~ c—the result of repeatability test around 2. 3m viewing field d ~f—the result of repeatability test around 4. 6m viewing field
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Table 2 System accuracy test in the different depth of viewing field

Table 3 System accuracy test in the different moving distance in 4. 6m

viewing field

moving displace- displacement mea-

moving displacement displacement

depth of view- absolute
of positioning measurement
ing field/m error/mm
system/mm of system/mm
2.3 10. 00 9.98 0.02
2.8 10. 00 10. 01 0.01
3.3 10. 00 10. 04 0. 04
3.8 10. 00 10. 03 0.03
4.6 10. 00 10. 05 0. 05
5.0 10. 00 10. 09 0. 09

absolute
ment of position- surement of
error/ mm

ing system/mm system/mm
3.00 2.97 0.03
24.20 24.22 0.02
49.31 49.35 0.04
81.50 81.57 0.07
124. 94 125. 04 0.10
188. 06 187.98 0. 08
201. 89 201.98 0.09
236. 84 236. 96 0.12
291.70 291.58 0.12
374.82 374.95 0.13
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