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Abstract: In order to improve three-dimensional measurement accuracy in the large field and
to overcome the shortcomings of the traditional bundle adjustment algorithm for image cor-
rection being not ideal for large field of view (the control points concentrated in the center of
the view), this paper presented a multi-camera 3D measurement methods based on multi-
constraint fusion algorithm. The basic idea is collinear equation of three-dimensional space
coordinates of the control points and corresponding pixel coordinates is looked as constraints,
using the known distance constraint, three-point collinear, four-point coplanar to establish
the restriction between coordinates of the control points and pixel points, thus completing
the three-dimensional coordinate measurement, at the same time, achieving the online cali-
bration of the system parameters. In the experiment, the RMS error and relative accuracy of
distance are used to analyses the measurement accuracy, the relative accuracy of distance rea-
ches to 1:7 000~1:15 000, compared to the traditional bundle adjustment algorithm, the
measurement accuracy of this algorithm is improved an order of magnitude, it is a reliable
high-precision vision measurement method.
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Fig. 1 Three-dimensional measurement model based on

additional distance constraints
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multi-camera vision measurement system
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Table 1 Parameters of MC-1 362 camera
AHYLE S 1Bk BT R iz 45 FEIR W3 £ L&/ AN
MC-1362 1280X1024 12 pymX12 pym <500 fps 28.7 mm 30°X24°  CameralLink-BASE
F 2 NEY =A% E 48 4R EE 3T
Table 2 Space coordinates compare of object points measured
BT 2 AR A I T A R A 495 11 S A B 1
1R 253 H
X/mm Y/mm Z/mm A iRZE/mm X/mm Y /mm Z/mm A iRZE/mm
RMS i® % 0.15 0.22 0.21 0. 34 0.19 0. 64 1.03 1.23
£33 LNEBSHRAEESNEE
Table 3 Distance measured compare with the standard distance
- ST 25 S £ O 0 1 50 4 2
YUY T p— : : :
W FE 3R 2%/ mm S BE B/ mm W FE % 2%/ mm S BE B/ mm

15.20 847.508 847,392 —0.116 846. 331 —1.177
19,68 2 066.031 2 066. 137 0.106 2 063.514 —2.517
34,55 1 209. 202 1 209. 299 0.097 1 210. 548 1. 346
78,54 3 351.683 3 351. 447 —0.236 3 354.969 3. 286
94,33 3027.903 3 027.652 —0.251 3 030,727 2.824
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