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Figure 1 (Color online) The architecture of fixed measurement
station.
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Figure 2 (Color online) Layout simulation of cameras.
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Figure 3 (Color online) Laser triangulation measurement method.
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Figure 4 Spatial positioning of the mobile laser scanner.
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Figure 6 (Color online) 3-D reconstruction sketch map of spatial
point measured by binocular vision.
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Figure 7 (Color online) Diagrammatic diagram of polar geometry.
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Figure 14 (Color online) Measurement results comparison.
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X (mm) Yz (mm) Zz (mm) Xy (mm) Yy, (mm) Zy (mm) &, (mm) &y (mm) &, (mm) & (mm)
1# 1280.832 455.252 1573.187  1765.593 170.630 1151.134 0.014 0 0.005 0.015
2# 1267.975 454.594 1455.099  1626.682 259.200 1349.919 0.021 0.002 —0.003 0.021
3# 1255.141 453.934 1336984  1451.826 295.157 1536.990 0.019 0.004 0.006 0.020
4# 1216.573 451.971 982.683 1801.156 134.376 1165.008 0.021 0 0.008 0.022
S# 1203.735 451.333 864.583 1800.584 81.873 1417.803 0 -0.019 0.007 0.020
6 1148.099 470.527 1587.554  1752.116 —-10.988 1654.188 0.014 0.014 0.008 0.021
T# 1135.241 469.868 1469.446  1829.761 100.401 1136.691 0.015 0.006 0.008 0.018
8# 1122.571 469.288 1351.362  1940.398 —84.168 1279.333 -0.015 -0.06 —-0.001 0.062
o# 1109.595 468.591 1233265  1933.567  —297.689  1415.092 —0.008 —0.018 —0.001 0.020
10# 1096.664 467.875 1115.198  1832.460 91.223 1084.908 0.007 0.004 —-0.012 0.014
11# 1083.849 467.254 997.067 1953.598  —-129.062  1026.155 —0.004 0.004 —0.01 0.011
12# 1070.972 466.586 878.946 2016370 375212 977.944 0.013 0.015 0.009 0.022
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Table 3 Coordinate registration method verification

* (mm) ¥ (mm) z (mm) o, (mm) o, (mm) 0. (mm) o (mm)
1# 1296.261 445.343 1572.541 0.018 0.011 0.011 0.024
2# 1282.560 446.105 1454.5404 0.008 0.01 0.013 0.018
3# 1268.852 446.867 1336.532 0.014 0.005 0.008 0.017
4# 1227.733 449.155 982.522 0.008 0.001 0.012 0.014
S# 1247.021 449917 864.518 0.009 0.005 0.002 0.010
o# 1163.591 460.199 1588.052 0.017 0.012 0.002 0.021
T# 1149.889 460.961 1470.041 0.006 0.001 0.002 0.006
8# 1136.188 461.723 1352.042 0.019 0.004 0.008 0.021
Ot 1122.476 462.486 1234.042 0.003 0.021 0.003 0.021
10# 1108.761 463.248 1116.032 0.011 0.015 0.009 0.021
11# 1095.062 464.011 998.028 0.015 0.006 0.017 0.023
12# 1081.350 464.773 880.024 0.021 0.003 0.008 0.023

0.022 mm.
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Digital measurement technique for evaluating aircraft final assembly
quality

SUI ShaoChun & ZHU XuSheng

Chengdu Aircraft Manufacturing Industry (Group) Co., Ltd. Chengdu 610091, China

The geometrical shape of an aircraft (final assembly quality) directly affects the aerodynamic performance, stealth performance, and
structural performance of the overall aircraft. This study aims to improve the efficiency and accuracy of the aircraft final assembly
quality evaluation. The proposed aircraft final assembly quality evaluation method is based on a fixed digital measurement station.
The design of the measurement station that includes constellation, laser scanner, automation equipment, and system software, is
reported. Additionally, the relationship between these components and the measurement station is described. Mathematical models of
the measurement station (measuring method, system calibration method, and coordinate system registration method) are analyzed.
Standard algorithms and the RANSAC-SVD algorithm are used to improve data registration accuracy. The RANSAC-SVD algorithm
filters out the set of reference points that are more suited for data recording. The accuracy of model is optimized accordingly.
Consequently, the working principle of the system is briefly described, and the main tasks and processes included in the aircraft
measurement preparation phase, data acquisition phase, and data analysis processing phase are detailed. Finally, the internal and
external parameters of the camera were calibrated and the accuracy of the measurement field was analyzed. The results show that a
repeatability of 0.024 mm can be reached, the measurement errors are less than 0.2 mm, and 60% of the measurement data values are
less than 0.1 mm.

geometrical shape of aircraft, final assembly quality, digital measurement, fixed measurement station, data
matching
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