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Table 6 Coordinates of target points

HRiH X/mm Y/mm Z/mm
2 408.82 363.29 0
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Py 550.82 215.61 0
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Table 7 Repeated measurement accuracy of
target points mm
B RRER | RRER AR
2] 0.076 0.359 0.128
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Py 0.219 0.566 0.341
2 0.404 0.584 0.288
Ps 0.387 0.356 0.201
Py 0.122 0.235 0.101
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Table 8 Repeated measurement accuracy of

pose
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Table 9 Result of experiment
i H e X/mm Y/mm Z/mm

I 428.940 —192.131 2524.680

Il 410.558 -163.237 2159.683

i} 272.791 —142.741 1998.588

A 2 \% 255.106 —126.683 1863.557
\ 205.707 ~116.611 1698.162

Vi 153.994 —81.481 1391.176

VI 90.611 -39.071 926.976

I 427.815 ~192.249 2524.844

Il 411.742 ~165.799 2159.235

I 274.801 —142.188 1998.374

ARXTL LS 2 IR \% 252.652 ~129.150 1863.695
v 203.383 —113.485 1698.675

VI 153.406 —83.220 1391.128

VI 89.590 -38.500 927.103

R ZE = 248 3.16 0.33
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Fig.17 Scene of relative pose measurement

based on ultrasound ranging instruments

al (°) pl(°) y (°)
3.424 13.442 1.535
3.174 9.759 1.213
3.281 5.181 0.525
3.488 2.621 0.501
3.246 0.049 0.250
4.080 -1.296 —0.158
4.196 2.494 0.397
3.387 13.461 1.275
3.210 9.739 1.456
3.267 5.189 0.449
3.455 2.642 0.189
3.230 0.071 —0.052
4.073 -1.295 —0.176
4.195 2.504 0.191
0.02 0.01 0.31
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Research and Application of Pose Measurement Mode for Large-Scale Product Assembly

DU Fuzhou, WU Dian

(School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China)

[ABSTRACT]

As a key stage in the assembly process of large-scale products, pose measurement has characteristics of

diverse methods and complex theory. It is helpful to analyze process of pose measurement theoretically by dividing pose

measurement modes according to different measurement principles, and studying characteristics of various measurement

modes is of great significance for accurate pose measurement. Firstly, pose of component was divided into absolute pose

and relative pose according to the assembly process of large-scale products. Secondly, by analyzing principle of relative

pose measurement, the research of pose measurement mode was carried out, three basic pose measurement modes were

defined, and three combination modes were derived on this basis. Finally, the application of pose measurement mode was

analyzed with three specific relative pose measurement cases, which provided a theoretical basis for selection and optimiza-

tion of pose measurement method in large-scale products assembly tasks.

Keywords: Large-scale product; Digital measurement; Measurement assisted assembly; Pose measurement; Indoor GPS;

Vision measurement; Ultrasonic ranging
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