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Three dimensional CAD-based computer aided design

and assessment method for large scale coordinate measurement

YANG Jingzhao, LI Guoxi, WU Baozhong, GONG Jingzhong

( College of Mechatronic Engineering and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract: To deal with the lack of information for coordinate measurement of three-dimensional model and the difficulty of quality evaluation of

task-specific coordinate measuring results, the computer aided design method for coordinate measuring technology based on the secondary

development of CATIA system was presented, according to the new gengration Geometrical Product Specifications ( GPS). The XML data structure

for integration of CAD and CMM was designed. The extended data model used UML technology for coordinate measurement was established. The

scripted description of measurement process meetin, e requirements of new generation o S was achieved. Some algorithms for measuremen
pted d pt f t p ting the req; ts of g t f GPS hieved. S lgorithms fi t

data processing were developed. And method and process of measurement uncertainty evaluation based on Monte Carlo simulation were proposed.

Based on the above methods, the special software for three dimensional CAD-based computer aided design and assessment was developed and

applied in pose measurement for assembly of aircraft parts. The results indicated that the measurement plan generated by the special software meets

the requirements of part docking in aircraft flexible assembly, thus the effectiveness of the method was verified.
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Fig. 1 Process of large-scale coordinate measurement

based on CAD model
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Fig.4 Monte Carlo method for uncertainty evaluation

of coordinate measurement
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Tab.3 Measurement uncertainty of orientation and position
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Tab.4  Deviations and uncertainties of butt-joint hole
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