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3D datum mosaic method of multi-view and large scale based on optical coding
CHEN Gang', YAO Ying-xue®

(1. Department o f Automatic Measurement and Control , Harbin Institute of Technology ,» Harbin 150001 ,China;
2. School o f Mechatronics Engineering , Harbin Institute of Technology , Harbin 150001 ,China)

Abstract: A multi-view 3D datum mosaic method is presented by measuring optical coded points in an
overlapped area in two partial measurement units with a stereo vision sensor. The method obtains the
stereo vision sensor’s location and attitude transform matrixes R and T by minimizing the linear least
square criterion, and achieves the mosaic of measurement results through transforming the latter
measurement results into the coordinate system of the former measurement process. When 12 coded
points is adopted, the average errors in 1. 2 m X1 m X 0. 4 m range at X,Y and Z directions are
0.08 mm, —0.07 mm and —0. 02 mm respectively. The experimental results show that is a higher
mosaic precision. Moreover, this method doesn’t need to stick any target points on the object, which
makes no-contact measurement come true.
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Fig.1 Overlapped area of two measurement units
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Tab. 1

Result of coordinate transform and errors

(12 groups of common points)  (unit: mm)

B AbRil MEA fNE B H—fLE R

X 46.41 8. 11 46.19 AX=0.22

1 Y —44.52 —25.66 —44.53 AY=0.02
Z —33.51 —33.05 —33.56 AZ=0.06
X 13.22 —11.25 13.39 AX=—0.17
2 Y —25.18 7.12 —25.03 AY=—0.15
Z —62.10 —61.91 —62.13 AZ=0.03
X 67.18  60.04 67.12 AX=0.07
3 Y 23.86  23.59 23.89 AY=—0.04
Z —48.23 —48.40 —48.20 AZ=—0.03
X 41.39  60.24 41.51 AX=—0.12
4 Y 70.66  76.52 70.73 AY=—0.07
Z —93.32 —93.78 —93.00 AZ=—0.32
X 126.48  66.06  126.68 AX=—0.20
5 Y —67.79 —85.42 —67.69 AY=—0.10
Z —75.84 —75.09 —75.99 AZ=0.15
X  —19.16 —34.24 —19.12 AX=—0.04
6 Y —13.86  32.78 —13.45 AY=—0.41
Z —87.48 —87.43 —87.46 AZ=—0.03
X 13.83 —27.95 13.84 AX=—0.01
7 Y —60.12 —23.40 —59.95 AY=—0.17
Z —47.88 —47.39 —48.01 AZ=0.13
X 42.19  14.99 41.60 AX=0.59
8 Y —23.77 —5.71 —23.92 AY=0.16
Z 6.85 7.19 6.89 AZ=—0.04
X 85.34  92.26 84.83 AX=0.51
9 Y 57.28  44.10 57.27 AY=0.01
Z —33.72 —34.61 —33.57 AZ=—0.15
X 147.74 108.41  147.72 AX=0.01
10 Y —20.94 —54.36 —20.98 AY=0.04
Z —22.93 —22.47 —22.93 AZ=—0.00
[ AX e | =0.59  |AY | =0.41  [AZ,.|=0.32
[ AX i | =0.01 | AY i | =0.01 | AZpin | =0. 00
AX=0.08 AY=—0.07 AZ=—0.02




BT

Wi WA 2240 R ) = A A A il U — b 5 12 1313

N T 2B E I — A SR A 28 38 OB T
ks BE R R W L 38 AT T AR B X PN g S
AN S G SR AR bR B e B L SRR X DAL 10
A Gt AT AR R B ) SR SRR S R AN AR 2
JIi s

2 SRRA—UERESHLXER) (B :ZK)
Tab. 2 Errors of coordinate transform

(5 groups of common points)  (unit;mm)
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Fig. 2 Part measurement
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Fig. 3 Point cloud photos of parts
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