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Pig Segmentation using Concave-Points and Edge Information
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To reduce huge losses in pig farms, weaning pigs with weak immune systems are required to be

carefully supervised. Even if various researches have been performed for pig monitoring environment,

segmenting each pig from touching-pigs is still entrenched as a difficult problem. In this paper, we propose

a segmentation method for touching-pigs by using concave-points and edge information in a video

surveillance system. Especially, we interpret the segmentation problem as a time-series analysis problem

in order to identify the concave—points generated by touching-pigs. Based on the experimental results
with the videos obtained from a domestic pig farm, we believe that the proposed method can accurately

segment the touching-pigs.
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Fig. 2. Overall structure of a segmentation algorithm for

touching—pigs.
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The proposed algorithm for pig segmentation

Input

1, * Input RGB color frame of touching-pigs.

Step 1- Create time-series data, 7

concave *

Step 3 ‘Find center-point A, from 7,
while {C,, C,} is unset do

if |7,-1,| is (total length of 7

concave

similar rate and area
Set {P,, Py} to {C,, C5}

Step 6: Extract boundary from I,

cdge

for each Fdge in I,

cdge

Liuening - Input outline frame of touching-pigs.
Output
O, eparatea - Output separated outline frame.
Algorithm

Step 2’ Find candidate concave-points P, to P, from 7,

concave*

Step 4: Validate {P,, Py} pair and decide concave-points pair {C,, Cy}.

Select non-validated {P,, P,} pair with highest priority

)/2

(Note. {1,, I;} is index of {P,, Py} in T, . )

if average—point between {P,, Py} M, is near from M
if Segmented two Pigs by Line(P,, Py) have

Step 5 Extract edge from [, into Z ..
into O'ﬁpav'alml'
if FEdge is in BoxArea formed by {C,, Cy}

Apply Hough transform on FEdge and set it to boundary

concave *
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Fig. 9. Results of Sequence 1, (a) gray Watershed method, (b) binary Watershed method, and (c) proposed method,

Table 1, The comparison of accuracy

Sequence Type Method Accuracy(%)
Sequence 1 binary Watershed method 52.43
(32 frames) proposed method 93.67
Sequence 2 binary Watershed method 68.91
(4 frames) proposed method 92.02
Sequence 3 binary Watershed method 66.67
(16 frames) proposed method 95.05




1368 ZEIOICINES ==X M19A XI8=(2016. 8)

. h H
(a)

Frame 1 Frame 2 Frame 3 H
(b)

y K H
(c)

Fig. 10. Results of Sequence 2, (a) gray Watershed method, (b) binary Watershed method, and (c) proposed method.
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Fig. 11. Results of Sequence 3. (a) gray Watershed method, (b) binary Watershed method, and (c) proposed method.
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