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Abstract: In order to solve the technical problem of on-line precision measurement of geometric parame-
ters of large complex structural components, the dimensional measurement technology based on multi-
axis laser scanning and structured light three-lens vision photography was studied. Through structural
design, algorithm research, software development and system construction, several sets of non-contact
geometric dimension measurement system for different measurement objects are developed. The test and

calibration results show that the uncertainty of laser scanning measuring system at 15m distance is 2. 656
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mm, and the uncertainty of structural light three-vision measuring system at 7 m distance is 1. 552 mm),

both of which meet the measurement range and accuracy requirements of large structural components.

On this basis, two kinds of measurement systems are used to measure the diameter parameters of the

outer circle of large hot forging at the production site, The repeated measurement errors were less than

+4 mm, and the measurement results showed good consistency. The research results of this work pro-

vide effective technical methods and equipment for the high precision on-line measurement of surface and

internal geometry of the large structural complex components.

Keywords: Large complex structural components; Geometric parameters; On-line measurement; Laser

scanning; Photogrammetry
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Fig. 1 Schematic diagram of the laser array scanning system

structure
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Fig. 2 Structure diagram of the multi-axis linkage laser
profile scanning system
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Fig. 3 Internal dimension measurement schemes based on multi-axis linkage laser profile scanning system
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Fig. 4  Structure of the machine vision measurement

system based on structured light and three-lens
camera array
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Fig. 6 Measurement of geometric dimensions of the large-size hot forgings
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