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Abstract; In order to achieve the high-precision, large-size, three-dimensional space and real-time measure-
ment of mechanical components, a monocular vision measurement system with a light pen was established. The
new technology, algorithm converting model, the optimization of camera focal length and the position calibra-
tion of the light pen probe were studied. First, a new type of light pen which was designed by using the photo-
lithography process was proposed. Then, based on resection principle of single image space in the close- range
photogrammetry , the new conversion relationship between the light pen coordinate system and the camera coor-
dinate system was established. Optimal exterior orientation elements of single image space was solved by least
squares adjustment method in the loop iteration, and basic parameters of the transformation model were deter-
mined. Finally, the impacts of focal length on the result of monocular vision measurement system were ana-
lyzed, and a method to determine the relatively accurate focus length and the position of light pen probe in the

coordinate system of the light pen was proposed. Experimental results indicate that the stability errors in the x-
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axis, y-axis, z-axis directions of the camera coordinate system are 0.042 733 mm, 0.048 513 mm and

0.066 39 mm, respectively, and the maximum measuring error is 0. 173 mm. These results meet the require-

ments of monocular vision measurement system with a light pen for stability and high accuracy.

Key words: monocular vision measurement ;light pen ;photolithography ; resection ;optimization algorithm
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Fig. 1 Schematic diagram of system components
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Fig.2 Physical map of the light pen
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Fig.4 Block diagram of Gaussian curve fitting
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*1 BESEENEHIE
Tab.1 Repeated measuring data of fixed point
Wt Bk L = 2 4/ mm
WH . :
1 287.474 292 168.911 495 —-1586.526 754
2 287.512 276 168.932 545 —-1586.580 759
3 287.554 510 168.907 978 —-1586.531 433
4 287.494 227 168.925 999 —-1586.535 394
97 287.537 646 168.942 213 —-1586. 605 807
98 287.526 649 168.939 958 —-1586.576 364
99 287.484 346 168.985 812 —-1586.582 196
100 287.522 240 168.952 388 —-1586.504 822
SEI(E 287.517 025 168.937 299 —-1586.539 417
BRI 0.042 733 0.048 513 0.066 39
5.2 tREKENEXE
R FARUER BE KN SRR AE ARG LA RO
P, EIFET 8 77 ) = 20 57 A2 ol a0 15 42 i
PO B A, = 2 7 2 [ B S AR WL TE 1 ~ ez
2 m, FRHARHER R 393,786 mm, 6 4~ LR
T RO RR55 FE AN 2 B , T 2 16 % 2 P 00
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Fig.8 Diagram of measurement space
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Tab.2 Experiment results of space measurement standard bar mm
WAL C,D, C,B, C,C, A, B, AA, A, D,
1 393. 147 786.015 393. 066 786.016 786.134 786. 128
2 392.984 786.015 393.104 785.998 786.051 786. 044
3 393.112 785. 888 393.118 786.008 786.132 786. 135
4 393.131 786. 143 392.827 785. 885 786.112 785.854
5 393.001 786.133 393.151 786. 131 785.891 785.837
6 393.128 785.998 393.173 786.015 786. 064 786.097
7 392.966 786.008 393.163 786.286 786.003 786.010
8 393. 140 786.096 393.145 786.063 785.877 785.971
9 392.959 785.974 393.107 786.173 786.118 786. 005
10 393.113 786.013 392.974 785.895 786. 100 786. 162
KR 0.147 0.143 0.173 0.134 0.132 0.163
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