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Method for CNC Machine Tool’ s Motion Error Abduction
Based on Graphic Recognition

Du Liuging Zhou Wu
(College of Mechanical Engineering, Chongqing University of Technology, Chongqing 400054, China)

Abstract; For motion error abduction in CNC machine tools, complicated mathematical models are often
needed to detect specific motion error for a specific CNC machine tool in the literature. A convenient
method to simplify motion error abduction was proposed. The corner distribution on a divided error circle
image generated by numerical control system was detected and the RBF neural network was combined to
recognize motion error. Firstly, a new corner which indicated the distance from circle curve to circle
center saltation of 16-piece divided circle was defined. The average radius and corner number of every
piece of the divided circle were put into characteristic matrix to represent error circle images. In order to
verify the performance of the characteristic matrix, SVM was employed to test five types of motion error
circle images, which turned out to be an excellent solution with high recognition accuracy. Lastly, a RBF
neural network was applied to recognize the motion errors by using the characteristic matrix as input and
every motion error as output. Results show that the proposed method is of high efficiency and good
accuracy for motion error abduction.
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Fig. 1 Typical circular movement error curve
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Fig.2 Curve image preprocessing
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Tab.1 Matrix of backlash image

4 1L 2k 12 I — 1k A

1 -0.0032 0.1253
2 0.098 4 0.059 4
3 -0.0052 0

4 -0.1032 0.616 0
5 0.001 7 0.1295
6 0.1028 0.059 4
7 -0.0010 0

8 -0.096 0 0.0552
9 0.008 8 0.1295
10 0.103 1 0.061 6
11 -0.0058 0

12 -0.103 4 0.0637
13 0.007 8 0.1274
14 0.099 5 0.059 4
15 -0.0105 0

16 -0.1132 0.067 9
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Fig.6 Reverse overstep image after corner detection
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Tab.2 Matrix of reverse overstep image

4K I P 2 42 A — b ni B
1 -0.0188 0.1111
2 -0.070 1 0.0159
3 -0.0703 0
4 -0.0643 0
5 ~0. 006 0 0.1587
6 -0.029 6 0
7 -0.007 2 0
8 0.0180 0
9 0.077 4 0.3810
10 0.048 7 0
11 0.046 9 0
12 0.039 8 0
13 0.065 8 0.3333
14 0. 003 6 0
15 -0.0232 0
16 -0.044 4 0
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Fig.7 Test array recognition results of SVM
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Fig.8 Structure of abduction network
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Tab.3 Error type and its code
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Fig. 9 Train result of RBF synthesized error

abduction network
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Tab.4 Network output
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