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Key algorithms of automatic image measurement system
ZHANG Wu-jie, YANG Yi-lu, LI Di, YE Feng
(College o f Mechanical Engineering , South China University of Technology , Guangzhou 510641, China)

Abstract: In order to realize automatic image measurement for work pieces, an automatic image meas-
urement system is established and the algorithms used in this system such as geometric figure recogni-
tion and measurement, height measurement based on autofocus, etc are investigated. The geometric
figure recognition algorithms according to the geometric features such as the circle and circularity of
area and rectangle are presented and measuring principles and algorithms of typical plane geometric
figures are analyzed by taking the measurement of the line and circle geometric figures as an example
i. e. , the figure fitting is adopted after the edge points of geometric figures are extracted. Then, after
the performance of several autofocus evaluating methods is compared, the algorithm of height meas-
urement by visual automatic focusing is analyzed. Finally, the setting method for scale and the error
compensation algarithm of raster reading are discussed as well. Experimental results indicate that the
precision of the system's scale is 0.5 pm and the measuring precision of figures is within micron, the
precision of height measurement is 0. 035 mm, which can satisfy the system requirements of non-con-
tact, online, real time, higher precision and rapid speed, as well as strong anti-jamming and stabiliza-
tion.
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Fig. 1 Block diagram of image measurement system
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Fig. 2 Framework of image measurement system
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Fig. 3 Flowchart of height measurement
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Tab.1 Results of system scale calibration

e MKk BK AR
ok . Y/ 1% 30
WH D, (mm) D, (pixel) CED

1 0.800 29 0.027 59

2 1.000 36 0.027 78

3 1.200 43 0.027 91

4 2.000 73 0.027 40

0.027 66 0.000 5

5 3.000 109 0.027 52

6 4.000 145 0.027 59

7 10.000 361 0.027 70

8 20.000 719 0.027 82
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Tab.2 Measurement results of line and circle geometric figures

(Unit; mm)
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WH %9 Hi
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5 0.1978 1.2543 0.0079 0.0086 0.200 1.250
6 0.1946 1.25338
7 0.2005 1.2604
§ 0.1982 1.2531
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Fig. 6 Height measurement with autofocus methods
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Tab. 3 Results of height measurement (Unit: mm)

MEXE W ik O EERRE
1 129.277 65.553  63.724 —0.013 4
2 129.269 65.548  63.721 —0.016 4
3 129.277 65.546  63.731 —0.006 4
4 129.282 65.54 63.742 0.004 6
5 129.279 65.54 63.739 0.001 6
6 129.278 65.529  63.749 0.011 6
7 129.268 65.54 63.728 —0.009 4
8 129.272 65.538  63.734 —0.003 4
9 129.282 65.529  63.753 0.015 6
10 129.282 65.529  63.753 0.0156

Y{E  129.276 665.539 2 63.737 4
30 0.0157 6 0.0472 8 0.0351 3
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Fig. 7 Automatic image measurement system
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