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Target positioning in high power laser device
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Abstract: A target positioning method based on simulation primary adjustment and experimental error
analysis was proposed to improve the efficiency and precision of target positioning in a high power la-
ser device. A 3-CCD sensor was used to positioning and the "OpenGL" graphics software was used to
capture CCD simulation images and to construct a cylindrical cavity target and a target-sending mecha-
nism virtually. Then, the positioning precision of the experimental system was discussed, including
the image detection error, the calibration error of 3-CCD sensor and the movement errors of the tar-
get-sending mechanism. The accuracy of the positioning method was confirmed in the simulation sys-
tem independently by adjusting the target to a desired position without errors. In the experiment, the
precision of the target positioning is less than =5 pum and the orientation error is 0. 015°. It indi-
cates that the simulation primary adjustment can be implemented from the experimental platform, so
the working efficiency is improved. The experimental result shows that the proposed method satisfies
the precision requirements of the target positioning in high power laser devices.
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Tab.1 Simulation experiment of pose adjustment

WEL X/pm  Y/pm  Z/pm  $/ (D) o/ (%)
0 197.1 301.5 196. 2 1.934 0.348
1 197.1 301. 5 195.6 0. 090 0.348
2 197.1 301. 5 195.4 0. 000 0. 348
3 196. 9 302.7 196. 2 0. 000 0.025
4 196.7 302. 8 196. 2 0. 000 0.008
) 196.7 303.0 196. 2 0. 000 0. 000
6 4.1 —2.9 4.4 0. 000 0. 000
7 0.6 0. 00 —0.2 0. 000 0. 000
8 0.0 0.0 0.0 0. 000 0. 000
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Tab. 2 Repeatability detection experiment

for target feature points (pixel)
e (] 0> A B
X y

1 278.7 248. 4

2 278.8 248.5

3 278.8 248. 4

4 278.9 248. 3

5 278.6 248. 2

6 278. 7 248. 2

7 278.8 248.5

8 278.7 248. 3

9 279.0 248.5

10 278.8 248. 3
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Tab. 3 Pose adjustment experiment

WEL X/pm  Y/pm  Z/pm /(") @/ (%)
0 152.9 9.9 —268.7 1.568 5. 194
1 219.2 —469.3 —53.0 —0.302 0.151
2 —13.7 103. 2 9.8 —0.256 0. 558
3 —9.8 81.3 8.0 —0.015 0.015
4 3.0 3.6 1.1 —0.015 0. 000
5 2.1 4.2 1.1 0.015 0.015
6 —2.2 3.2 0.7 —0.015 0. 000
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