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Manufacturing error detection method based on ICT image and design model
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Abstract ; When the two-dimensional CT image and the design model are used to analyze the manufacturing error, it requires the position
of CT image in the design model. To determine the position, it needs to find a reference position matching the design model on the
workpiece. Then, the machining the position needs to be manufactured, which increases the processing cycle and manufacturing cost of
the workpiece. To address this issue, this study proposes an automatic search CT image design model to complete the workpiece
manufacturing error detection method. Firstly, the edge of CT image is extracted. Secondly, the point cloud design model is sliced layer
by layer. Then, through Hu moment matching, ICP registration automatically searches the point cloud slices that match the CT image.
Finally, according to the registration results, the error distribution of the workpiece is calculated, and the manufacturing error detection
of the workpiece is completed. To evaluate the feasibility of this method, the standard workpiece with known size is used for detection.
Experimental results show that the detection error is concentrated between 0~ 0. 25 pixel, which has high detection accuracy. Two actual
workpieces are tested to evaluate the applicability of the method. In this study, without the need to determine the benchmark position of
the workpiece, the two-dimensional CT image and design model of the workpiece are used to realize the calculation, analysis and display
of the manufacturing error of the workpiece, which has high practical significance.
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Fig. 4 Schematic diagram of point cloud slice
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Fig. 7 Standard workpiece section and registration result
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Table 1 Section (a) registration results
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Table 4 Bearing (a) matching results

Vb )25 2 3 6 8 56 87
SRR 8 8 8 8 1 4
VEECZESE 0.065  0.064  0.054  0.055 APUED ARPUHD
x5 ZE(b)ERLER
Table 5 Bearing (b) matching results
Yl R R4 56 84 87 88 94 95
L e 1 4 4 4 4 4
VERLZE APLEE  0.585 0.178  0.389  0.179  0.228
F6 HEHE(a)LELER
Table 6 Tappet (a) matching results
UREH 34 75 87 127 146 301
R 4 4 3 4 4 2
VERCA5 R 1,009 5.79  APEAZ  0.009  0.053  APLfL
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Table 7 Tappet (b) matching results
Yl R4 10 34 53 82 87 111
Y0 5§ 3 4 3 3 3 3
VCHCZESR 5.280  ANULEC  12.414  0.135  0.134  0.138
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Table 8 Best match results
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N 0. 054 0.178 0. 009 0.134
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