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ABSTRACT

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 livestock monitoring

environment, segmenting each pig from touching pigs is still entrenched as a difficult problem. In this

paper, we propose a real-time segmentation method for moving pigs by using motion information in

a 24-h video surveillance system. The experimental results with the videos obtained from a domestic

pig farm illustrated the possibility for segmenting by using our proposed method in real-time.
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Fig. 1. Image of ‘Touching’ and ‘Occluding’ situations.

3 718 %9 oA E B @I AFE HE
2] ekgich. upebA A8 Ao ek UM 7 AE =
HEHH S faixe AAztez 24 HAs AP

o5 FEF & it Yol Bas
B ERAAE 2447 A HA B
AAZE HAA PR o“ﬂ% Ak, el

[e)

ol fo

]
o

<
rQE
4
ox
g
b
o
ox
[o
W oog & r i o
ox o

)

GM

WA Aol T &
e g0 9t A 3
#glo] gl HA 9} FAdo] By

a2 Aol gAH Ao GYo] F u}
goz Bud A% AT o thatel 24
29 HegoRH 27 By
18 et bs

o:_lﬂ;
r

S‘i

o

¢

g ™
é
X
i
rm&ﬂ_&_&ﬂgrm
B0 N O fr oo o o Z Mt Mo & lo & o

e
Ut R

lo
N

d |
d

o £
i)
N
tlo
do
o
o
38
v

o

A o

Mo

)
it

=
o
1o lo i

>

>
rlo = o2

R

o

N

N

N

off

o

tlo

4
7ol thate] drgsta, 372}"1]/‘1 "'“J A2 719
gt AAto g 23 HAE FEske W
=3 3N AE AR e Fo MwkE
3 A 22, FA4Y AR 85, 23 HA
F2o| &AE AR 28 4= A

duYFE 7 ’3P°1 J53 A A3E 59
< Ha g 2o 5FoM = A

g

L—Um
Y

it
_‘ OR FE NIO mlO
to off rot 18 & X > rf -

FHU ox 2

\)
i
1)
L
ot



OIRAI=AIOIAM JHE BXI SLIEEE 218 AAIZE X 22 217

= AA F34 &18EFA Mean-Shift, CAM-
Shift?} Kalman FilterE # %ﬂ AFRE A3ty o
S 7} 2t} Mean-Shift ¢18&L F4e] Ao

W s RIS Ao P4 9 ANE nb

S0l 7B 22 _ZJé%J
t}. Kalman Filter EJ_TJJZO A7kl et =4S
st FA) el gk HH o] d&& FPgint

Fig. 2= OpenCVolA ZolBdg[11]E AFH
= Mean-Shift, CAM-Shift, 78] 3 Kalman Filter
G ES AA EARRE HEGD G AHESE
o HAE FH3 AAE A AHow FA A
BoAEh oA AHE Al 7HA] daglE 25 g at
2]¢] = A7} o] Fsk= Aole olEE flo] FH3t
A9k, Fig. 20014 Zt2be] S8 58 AME-g alde]
Aol o] A HHow FAH HA| VL AR

WeFo g2 o] Fsle & A& 2R Gl HAY
3 Agolle HAE B3] A sA] Rt FA o
/‘a‘ﬁﬁé‘}fﬂ Hoh F, 7129 4Rl 4 s o

>1f_

B39, WA BN AKH] AT AGE 2
£ Aol B@ FRo| o|7] WE] A8 A Se
Z20) Asjsil Ak IR P BPNN 2

Current image of
Kalman Filter

Current image of
Mean-Shift

Current image of
CAM-Shift

Fig. 2. Tracking problems occurred in a touching
situation.
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Fig. 3. Overall structure for real—time segmentation
algorithm for touching pigs.
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Fig. 4. Sequences for ‘Occluding, ‘“Touching™ situation.
(a) Occluding situation and (b) Touching sit—
uation.

Table 1. Information of occluding and touching se—
quences

Sequence Occluding Touching

The number of
frames

21 31

The number of

.. 17 10
pigs in a group

The number of
moving pigs 1 2
in a group

Fig. 5. The experimental input data. (a) HSV binary
image, (b) HSV binary image combined with
gray, and (c) HSV binary image combined with
RGB.
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Table 2. Execution speed of motion detection according to types of GMM input

Size The types of GMM Input image (Total frames = 18000)

( 960 %540 ) HSV Execution time HSV + Gray Execution HSV + RGB Execution
N (Frame rate) time (Frame rate) time (Frame rate)
N=1(1x1) 3586.60 seconds 6187.06 seconds 6080.99 seconds
(5.02 fps) (2.91 fps) (2.96 fps)
_ 484.49 seconds 652.28 seconds 637.57 seconds
N=16(4x4) (37.15 fps) (27.60 fps) (28.23 fps)
-~ 269.91 seconds 306.32 seconds 311.56 seconds
N=64(3x8) (66.69 tps) (5876 tps) (57.77 tps)
e 248.97 seconds 251.61 seconds 252.80 seconds
=256 (16 16) (72.29 fps) (71.54 fps) (71.20 fps)

Table 3. Accuracy of motion detection according to types of GMM input

Size The types of GMM Input image
( 960 % 540 ) HSV Accuracy(%) HSV + Gray Accuracy(%) HSV + RGB Accuracy(%)
N Occluding Touching Occluding Touching Occluding Touching
N=1(1x1) 47.91 22.56 95.65 86.48 96.41 88.50
N=16(4x4) 50.10 24.90 96.18 85.62 97.07 87.31
N=064(8%8) 49.04 24.80 94.42 86.35 94.42 88.16
N=256(16<16) 60.21 18.59 90.50 85.20 90.88 88.08
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(a) (b)

Fig. 6. Image extraction by motion information. (a) Ex—
traction of motion region and (b) Extraction of
main area.

Erame 585 ‘1

Frame 591

(a)
. Frame 585 . Frame 591
' Frame 597 . Frame 602
(

Fig. 7. Segmentation of pigs by using motion detection
in the occluding sequence. (a) HSV binary image
and (b) Motion detection image.
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