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Abstract: To solve the problem of rapid visual positioning in automatic filling system, a bionic positioning method for
the filling center is proposed based on the force analysis and process simulation of snake-enlacing. In the proposed
method, the image of filling barrel is firstly transferred into a binary one by means of a fast algorithm. Then the image is
narrowed by simulating the way that snakes crimp their preys after the centroid of black pixels caused by the filling
hole and noise is calculated. And the centroid of the narrowed image is recursively calculated inspired by the behavior
of gesture adjustment of snake until the filling center is in accord with the resulting centroid. The comparison experi-
ment shows that the proposed method is with less computational consuming, higher precision, robust against the noise,
and high calculation speed more than 20 times than the Hough Transform method.
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Figure 1. The planform of filling barrel
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Figure 2. Force model of snake-enlacing: (a) The shape of snake-enlacing; (b) The model of suspended sand-table; (c) The force sketch map
of enlacing section
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Figure 3. Theflow chart of snake-enlacing and positioning filling
hole
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Figure 4. The search process of filling hole
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Table 1. Therecursive process of centroid and the calculation of filling-hole radius

® 1 BELDRKEEREEALETHE

T R M E R
ERFS
ToIEUE IR ToIEUE IR
1 (252.4,250.7) (253.4,252.9) (252.5, 250.6) (256.2,254.4)
2 (297.6, 288.4) (253.8,253.1) (298.2,288.2) (312.6,301.1)
3 (330.9, 302.6) (306.7,298.1) (331.9,302.4) (364.8,310.6)
4 (366.9, 310.6) (378.5, 309.6) (367.5,310.6) (379.2,309.5)
5 (380.8, 309.9) (380.9, 309.9) (380.9, 309.9) (380.8, 309.9)
6 (380.9, 309.9) (380.9, 309.9) (380.9, 309.9) (380.8, 309.9)
ML 23.76 2374 22.94 23.66
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Table 2. The performance comparison of several algorithmsfor filling-hole positioning
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Figure5. Thepicturesof filling barrel: (a) Rectangle barrel; (b) Eccentric barrel 1; (c) Eccentric barrel 2
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Figure 6. The positioning process of the proposed method: (a) Rectangle barrel; (b) Eccentric barrel 1; (c) Eccentric barrel 2
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Table 3. The performance comparison of several algorithmsfor filling-hole positioning
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