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Fig.1 Application scene of gap and step difference measurement system
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Fig.2 Composition of gap and step difference measurement system
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Fig.3 Measurement process of gap and step difference based on multi-source measurement data fusion
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Fig.5 Integration framework of gap and step difference measurement system
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Fig.6 Multi-system integration and control architecture
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Fig.7 Main interface of gap and step difference measurement software
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Fig.8 Verification environment of gap and step difference measurement

5 2.00mm ®1 B—EEARSHENRLE
1.00mm 20 Table 1 Measurement data of gap and step difference at single position mm
e e O —
1 1.5492 1.0811
2 1.5493 1.0831
iGPS 3 1.5493 1.0787
4 1.6715 1.0583
o=\o*(x)+0 (v)+07(2) 5 1.5503 10328
o(x) o(y) o(z) 6 15502 10329
5 7 15503 10310
8 1.4896 1.0416
0.05mm iGPS 9 1.5519 1.0038
0.2mm 10 1.5518 1.0036
F2 ARUEERSHMENSIEE
0.45mm Table 2 Measurement accuracy of gap and step difference at different positions
I N N A A R A
5
1 1.8158 0.9723 0.0342 0.0040 0.0729 0.0023
2 2 1.9034 1.0263 0.0215 0.0083 0.0240 0.0076
2 3 1.8288 0.9795 0.0673 0.0040 0.0485 0.0036
0.08mm 4 1.8123 1.0667 0.0410 0.0042 0.0745 0.0043
5 1.7227 1.0191 0.0089 0.0031 0.0183 0.0041
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Research on Gap and Step Difference Automatic Measurement Technology
Based on Multi-Source Measurement Data Fusion

DU Fuzhou, YU Hao, LI Qiang

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

[ABSTRACT]

Aiming at digital measurement of gap and step difference, a measurement technology based on multi-

source measurement data fusion was proposed. The measurement method using vision measurement sensor and omnidirec-
tional robot assisting actuator was presented and the measurement system composition was analyzed. Based on the research,
measurement process based on measurement data fusion was proposed. In order to measure automatically, multi-system in-
tegration framework and control method was studied. Finally, a QT-based gap and step difference measurement software and
omnidirectional robot measurement platform was designed and developed to carry out verification. The research provides
technical support and methodological guidance for automatic and high-accuracy measurement of gap and step difference.

Keywords: Automatic inspection; Multi-source measurement data fusion; Gap and stepped difference; Multi-system integration ;

Aircraft assembly
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