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High-precision target pose adjustment based on
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Abstract; A 3-CCD microscope vision system is established to realize micro-target pose adjustment in a
high-power laser device with high precision. Image-based visual control method is performed, and the
image Jacobian matrix is derived online by using the active movement of the micro-target. The PI
controller is used to adjust the micro-target’s pose so that the image features are close to the objective
position. In the experiments, we compare the image-based visual control method with the position-
based visual control method, which was proposed in our previous research by using a 3D posture
description algorithm to control the micro-target to the desired pose. The precision of target
positioning and orientation error for the image-based visual control method are 0. 07 pm and 0. 02
prad, respectively, whereas the precision of target positioning and orientation error values for the
position-based visual control method are 0. 16 pm and 0. 07 prad, respectively. The experimental
results show that the image-based visual control method is robust for system errors such as kinematic
and visual calibration errors. Thus, it possesses better precision and stability for target pose

adjustment.
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Fig. 4 Experiment platform of micro-target posture adjustment
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Tab. 1 Micro-target posture adjustment experiments

WAL x/pm  y/pm  2/pm  ¢/prad  ¢/prad

0 237.51 162.83 281.12 37.019 68.547

1 90.32  57.62 134.01  7.509 30.494
2 31.034 27.21  82.28 0.017 14.251
3 7.86  15.50  49.07 —2.406 6.184
4 —2.04 7.66  27.41 —1.535  3.976
5 —3.92 3.85 13.66 —0.776 1.535
6 —5.99 —0.08 7.88 0.017  0.793
7 —3.87 0. 04 3.91 —0.008 —0.017
8 2.15 0.03 —0.08 —1.638 —0.811
9 —6.27 0.02 2.09 0.889  0.854
10 2.32 —0.01 —2.13 —0.872 —0.863
11 0.11 0.01 —0.11 —0.043 —0.043

1 AT R D B U B AT AT L T AR
PR H AR 22 (6 IR A 0 19— 4T %K
RSN W INE R Ve SR ALk Se R L A RS SR AN VA
B 22 AR I 5 s . i BT RUR S E
P67 45 1) i 22 A 11T 6 UK ] 88 o e rp U E 8 7
5 8 WA S A R T A S i 25 8 T AR E, TR
ez,

300 .
: D ==X L

250 [\t eV R RS
i e Z 7 [ A2

200 b

£ 150
5
=
2 100
&
50
of
= 4 6 § 10 12
Times
Ca) 7 B 2
(a)Position errors
80
704 = RN i (R 2

= BN R

urad

Angle errors/|

Times
(b) f1 JFE it 22
(b) Angle errors
5 5T r ARG AR IR Al /DN Ao 5 g 22
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Tab. 2 Micro-target posture adjustment experiments

of IBVS

WH x/pm  y/pm z/pm  ¢/prad  ¢/prad

0 376.07 289.13 516.04 40.084 84.336

1 82.55 71.59 122.74 5.695 25,377
2 24.59 20. 49 40. 83 0.635 9. 354
3 4. 82 10. 82 9. 30 0. 354 3.164
4 0.38 —0.29 4.21 —0.816 0. 944
5 4.64 —0.22 3.51 —0.968 —0.121
6 4.14 —0.07 —0.82 —0.153 —1.093
7 —4, 54 0.29 —0.13 —0.033 —1.089
8 2.39 —0.22 0.91 0.203 —1.055
9 —0.06 0.01 —0.01 —0.002 0.013
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Tab. 3 Results of target adjustment in different initial

condition

HET OB ML R T PR AR A A ] A

JP5 mmfrE e 18 i
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1 0. 89 0. 32 0.08 0.03
2 0.41 0.25 0.13 0.01
3 0.16 0.07 0.07 0.02
4 0. 65 0.12 0.09 0.02
5 0.92 0.28 0.11 0.09
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