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Adaptive prototype generating technique
for improving performance of a p-Snake
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Abstract p-Snake is an energy minimizing algorithm that applies an additional prototype energy to the existing Active
Contour Model and is used to extract the contour line in the area where the edge information is unclear. In this paper
suggested the creation of a prototype energy field that applies a variable prototype expressed as a combination of
circle and straight line primitives, and a fudge function, to improve p-Snake’s contour extraction performance. The
prototype was defined based on the parts codes entered and the appropriate initial contour was extracted in each
primitive zones acquired from the pre-processing process. Then, the primitives variably adjusted to create the
prototype and the contour probability based on the distance to the prototype was calculated through the fuzzy function
to create the prototype energy field. This was applied to p-Snake to extract the contour from 100 images acquired
from various small parts and compared its similarity with the prototype to find that p-Snake made with the adaptive
prototype was about 4.6% more precise than the existing Snake method.
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Fig 1. Full configuration

of proposed system.
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Fig. 3. Line-primitive extraction
(a) slope candidates, (b) generation of line-primitive
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Fig. 4. Circle-primitive extraction
(a) Center search region & radius candidate
(b) generation of circle-primitive
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Fig. 5. Prototype Definition with the image of parts
(a) Input Image (b) Line-Circle-Prototype Definition
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(a) Input image, (b) Initial Contour
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(h) @

Fig. 6. Full flow of contour extraction
(a) Input : part image, (b) Morphology
(c) Edge image, (d) Binarization, Part's MER
(e) Primitive's MER, (f) Prototype generation
(g) Initial contour points, (h) Energy field
(i) Contour extraction
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Fig. 9. Contour detection experiment by ACM and
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(c) (d)

Fig. 10. Contour detection experiment by ACM and
p-ACM in a background by gaussian noise
(a)(c) Result of the ACM, (b)(d) Result of the
p-ACM
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Table 1. Similarity rate for each parts
Images with Images with
a clean background | a noisy background
ACM | p-ACM | ACM | p-ACM
Circular parts 0.763 0.830 0.814 0.837
Polygonal parts 0.855 0.908 0.868 0.932
Mixed type parts 0.830 0.870 0.853 0.880
Average 0.816 0.869 0.845 0.883

Similarity

1.000
0.950
0.900
0.850
0.800
0750
0700
0.650
0.600

Circular parts Polygonal parts Mixed type Aversge
parts

HACM W p-ACM

Fig. 11. Similarity comparison of ACM and p-ACM
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