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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 correction 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 calibration 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 reaches 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.

Keywords: computer vision bundle adjustment algorithm constraint camera calibration three-dimensional

measurement
ehs H 3 2013-01-25 £ 151 H I 2013-06-24 W %% Kz A Aii H 1
FE4TiH :

1734 ARl %3 4:(No.ZR2012C0026,N0.ZR2011E038)

T RAFE

FE A 2 ikokNI(1983-), U3, i AR WM 1, B MRSE I 5 7 AR G 7 RIS
£ # Email:

2% ik

[1] Lv N G, Deng W Y, Wang Y Q. Profile measurement of microwave antenna using close range photogrammetry[C]//
Proceedings of SPIE, Washington: SPIE-The International Society for Optical Engineering, 2005,5852:508-515. [2] Frank
Chen, Gordon M. Brown, Mumin Song. Over-view of three-dimensional shape measurement using optical methods [J].
Optical Engineering, January, 2000,39 (1): 10-21. [3] Clive Fraser. Automated vision metrology: A mature technology for
industrial inspection and engineering surveys[C]// 6th South East Asian Surveyors Congress, Fremantle,Western
Australia, SEASC,1999:1-6. [4] Hung Y Y, Lin L, Park B G. Practical 3D computer vision techniques for full-field surface
measurement[J].Optical Engineering,2000,39(1):143-149. [5] Sangsoni G, Caroccil M, RodellaA R. Calibration and
performance evaluation of a 3D imaging sensor based on the projection of structured light[J].IEEE Transactions on
Instrumentation and Measurement,2000,49(3):628-636. [6] X1, 3%, B8 &, 4. KRF TSI R L[], Jese F% TR,
2010,18(1):126-133. [7] Fskik, RS, B T, ¥ S R LA R HTE MR N [3]. Bl 54344k, 2007,21(1):57-
60 [8] WRNI, who. 2 M ik 2 (0] = e AR FRER I — (7 VA D], D65 K% 7%, 2008,16(7):1309-1314. [9] £, Tk B, 5lf. JET 3L
SR Z A R G A bR []. Y6 5% TFE, 2008,16(3):467-471. [10] 5Kit, 25K, TBite, %%, A ALk Bt R4 b gL
2% 1) [ R R E [9]. e SR, 2010,25(2):287-291. [11] M4 ARTG I, A4 AL, At il R RARNURHELI]. 6% *2 LA,
2006,14(5):883-889.

A T e R SR ABL S

1. BRRNI, BRARRE, 0T, SN 2 LR R AR 2 BB NI RGP N [9]. W55 R, 0,(): 608-614
2. sKSRNI. BRAPER . PNEE. 2 AR A B AE 2 LN R RGP N Y. RS B ox. 0.0): 608-614

dar o dr



3. KRNI BN W2 AREL G AR L SR NI RS T[] WS R, L () 0-0

Copyright by it 5 271




