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Method for measuring laser spot center based on multi-dimensional

reconstruction in integrated diagnostic system

Wang Zhengzhou'**, Hu Bingliang®, Yin Qinye?, Cao Shikang®, Li Dongjian®, Li Hongguang®

(1. School of Electronic & Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract: In order to enhance the weak and asymmetrical image of small laser spot and suppress the
noise information, eliminate unstable laser spot effect on the calculation results, a new method was
proposed in this paper. Firstly, a multi-dimensional image cube was constructed by many images captured
in different time, the primary information was concentrated in the first dimensional image, the correlation
of each dimensional image was removed. Secondly, the first dimensional image was divided into laser
spot and background by Kmeans method, the classified image was processed by mathematical
morphology, the edge of largest spot was searched as edge of small laser spot. Finally, the least square
method of circle fitting was used to calculate small laser spot center. The experimental results show that

the method can improve the accurate rate on checking the weak and asymmetrical laser spot, the binary
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laser spot area obtained by new method is 97.15% of ideal spot area, the error of small laser spot center

and radius is less than 2 pixels, and realize the accuracy measure of small laser spot in the integrated

diagnostic system.

Key words: integrated diagnostic system; mult-dimension reconstruct;

Kmeans; least square method;
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Fig.7 Final centre and radius fitted by the circle fitting method
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Tab.1 Comparison of parameters between origin

and MNF image

Origin image MNF image
No.
Mean Stdev  Entropy  Mean Stdev  Entropy
1 7.82 3.48 0.88 0 18.20 2.06
2 15.43 9.86 1.27 0 8.79 1.71
3 15.31 8.97 1.27 0 4.01 1.95
4 15.38 9.34 1.27 0 3.70 1.97
5 15.35 9.32 1.29 0 2.38 2.06
6 7.82 3.48 0.88 0 0 0.86
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Fig.8 Comparison result of two classified methods
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Tab.2 Error comparison between fitted centre and

EHEEOCMEIRGIRE

true centre(Unit: pixel)

No. Fitted centre

True centre

Centre error

1 X:611.16 Y:462.79

2 X:606.27 Y:466.13

3 X:608.42 Y:467.92

4 X:611.36 Y:466.39

5  X:610.02 Y:463.61

X:610.5 Y:462.5

X:607 Y:463.5

X:608 Y:467

X:611 Y:465.5

X:609 Y:463

X:0.66 Y:0.29

X:=0.73 Y:1.63

X:0.42 Y:0.92

X:0.36 Y:0.89

X:1.02 Y:0.61

6 X:614.51 Y:461 X:614 Y:461 X:0.51 Y:0
7 X:610.39 Y:463.07 X:610.5 Y:462.5  X:-0.11 Y:0.57
8  X:611.83 Y:461.84 X:611 Y:462 X:0.83 Y:-0.16
9  X:611.37 Y:466.39 X:610 Y:465 X:1.37 Y:1.39
10 X:608.11 Y:463.54 X:608 Y:463 X:0.11 Y:0.54
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