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Development of classification system
for thermal comfort behavior of pigs

by image processing and neural network.
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1. 48

=AF R #RAAdE HAY AYF, dF, 282 AN THE /A3 Y39 W
Moo, olo] 7}& wWo]l YL vl L4E APLE MPLEE TV L%, TV
4%, utg 259 B3R o3 AAHD2 ERHOZ o] A 7HA] 82E AodeE A
o] gﬂé}q(Boon 1981; Geers et al, 1986).

A dEE $AANE FRE2ERYH 4L F8 FH8L NEFS SAR 3o o) F
o] A] 1 %l‘i}. A 77 ERE ZAZ o A AE 3 Y7 HEe A A
3 €AY FAE 2R JheAo] Ao B AR F7] RE, TV &%, v 2%
o} AT Alole] ER@AAI B3 THHA Fpon o] 8A2E9 ol ZAINY &
A& Aojgthe AL u o dojth

ojg} & B F¥AS Aojdy] AA EAMN Q8A LA E] ASgh 2AFXR
%3, SRe] ARHA MRIFPF AN A BRL Aoy A7V 1Y F
o|t}(Shao et al. 1998). ¥7] €%, 7] &%, 181 vtgd x99 B3 & AL
=9 @t we g2 Geus SAY A2 2H PFL IFAINLELE T 4HE
T, 0 GA4E AL =2 Y50 g EFFLEN E FAE AdEgdd TV &, 37
&% g3 vy 258 BEFHoE AojdtE xHdE ved £ o

ZE AME o839 BRFAAE NS o, B f& 7t29 W2 5 4 EA &
Aol & Ao AUz L UFAo) HtEH, HAFEA FAAAE 7] oz & B o}

« U AR FA7A TSR
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Uz Ao fAESFE A vko] oz 28dd. oo ¥aed g4 AF v
o]-g5td FAFANE 3P, Kl st AA Y FFE WA Y1 IS Y53 @A
g ¥ & AE BT ol FRARFE A 71 vl go] £2HA gedh = 94
Ag 71ee A AFRE, oA F A, 134 e, AR A ARE Hots
T o188 FE Q7] "W FrHoZ Hol F4 A 71&E o83 fFANE ¥
o] ni&A gty ATEEH.

g, B dFoAEs BF 4 #739 ¥Hsle ¢ sA9 M 2 YL EHY £
Ae AT AR H & F4 A A2PE Adstuz e, 2 FAHA FHL o
=3 2o,

7t BRQATE T3 EF @ 8739 ¥l g2 HA AL 2 PYF Y& A
Lid=

U X9 M 2E YFEE A4S ST F A4 AUAHE TG YFEHA A
44 oA9Ae Y533, g8, WEHA, FFT(Fast Fourier Transform)& & & & 9
e A2dg AL

th o)A Ed, WHHA, FFTY FEo] As 59 AREL A3IEEY Y d
Hog o]g3ie EAgoZN 22 Y5 EHE F e WA AN

2. As ¢ 9y

b A@3A9 +4

A7]7F 14m(W) x 22m(L) X 20m(H)Q! =%l BT A Fol 256kgd A= 4F& HA
NAG g 8§42 AT At 2F7(£% @ 15000kcal/h)ell &Frlg FEHAA !
200mm)E AZAstd EAF WEZ 43 Eojyo] FAow, & #742 AL 484
7] B ©@x @7|FE 2AFo2N AFIY. HAY AL 2FH PYF& SHINA I
A Hasted shve 298 BT 94 Astool gtk wekA sy EWg 2F A
A 4 YES 6mm IZX(WV-1L762/2)8 ¥ %3 Zetd CCD(Charge Coupled Device)
Ftojgtg W ngdo2 Ry 1.8m Hd AAILeH, =4 ide 4 82 dA%
7] W&o s A=2E ANZEE BIEr] Y3t vd F(wrap) 22 AU APs=
E9H35¢Y) WAZ AF Hld FPol FaHA o} Jidiegt A=2E HEY F Ao, HA
9 e BYIHA 5 F AJH-

ZASE e AEAY $A UK EA W AR 2EE 47 1076 1xo 538 Ix otk
(MWPS-8, 1991). 28y Fa4H2 Al2gE o]43 =iz A& = PF& 27 4
BE ZAZ FAANES A 2443 B 94 5L A% 2P0 2 7HH, HAY F
A L ABELES Eo]7] sty HRA A PFFL HAAT JA] AWM HLo =
=7} "asch wetA, sixe 42 HEsA YS5sed HAE 10 k7 2 7EHAY] o
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2o ZEE 10 IxE stg ).

Y. A9 A2xd PF 749

Mount(1978), Geers et al(1991), 28] 2 Shao et al(1996)2 A9 A& A HPEL =
3%, AR A9, dE 2499 g5 deEdds Bastgdd. 2Y 199 o] 2
* ¥ HAE A2 KA Hstd HAdF DY F99, A A HAE A9
AF3Y @3] Fevh 282 0 A9 HAe FAF Qg BN Feo

o Mo

a. cold b. comfort c. too warm

Fig. 1. Behaviors of pigs under the different environmental

conditions.
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2) 94xz Axdde] dundF

Z2aPf doE C++3 Tgo] Hu, AZAo§ A9 LabWindows/CVIE o] &
FEY. z2aPye 2 29 L duFo uEt FAHUG

Y59 G4 olxg MeHNAR, 2 FAHAA A2 A g Fol7] HE FAHU
229 olx Aoz RE FLL AASZ AAE FAHL AX HF %’&2 *M%}%it}
AP Mg Aol HA fo wE £, WA, FFTY Feo AFE F& F ols
AFANAY 47 Ao o)&3ty AL 23 YJFL EHIADT

P AFAATL 8T AL =2 BT R
QFNARY BEARL ALY AT IHe &
A

Y=g 94 Sool da e Au, A3 e, 22 U2 22 1034 2RE A 2

= Wz we YS5E F4L e
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Fd FA4Y €49, WFEH, FFTY FeodASF, 89 WEHd, E29 FFTY FeolA
F, WS HA3 FFTY #FeodAF, Ed9 WEHEY 9L FFTY FoAsY ZEE Y
o2 &8 HEe b, HA, 29 FHZ 299I5F d52 AAY

o714, FFTY #Fe oAl 5x5 g, & 26719 FelojA e ol &3kt

AZHY e o7 X5 duYEFE AR, & e edE3 3 9
83 ZE 273 ARAY FZRE A9t 2939 7YY FE 1022 91, A9y
v 2a-A 2Rl =(log-sigmoid) F4E AR, g #HEle] 2471 001 ofdtrt
HEE FIAFE 200032 3y

ol Bd ¥ 7 2039 4 7 AHEE B2 94 ARE AFAAL 43}
i, ol 28dE @S ZAR 8l 2F 4F AEE AAHA

Input image Binary image Noise removal
Area, Classification
> > Perimeter, = | of the pig’s behavior
Fourier Coefficients by neural network

Thinning image

Fig 2. Algorithm for classifying the pig's behavior by image processing

and neural network
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c. too warm

a. cold b. comfortable

Fig 3. Processed thinning images of pigs under three environmental conditions.

. AFAF8 A% BF BF

AAgE 949 HAdd o £, WHEAH, FFTY FAASF, g9 WFdd, g9
gt FFTY FaolAF, WA FFTY FeolASs, Ed WiH3 R FFTY #F2o
As-E dEdeoz st AFUALE ol &3t %7 FFA F FFERE 83
HA9 A =2 PYFL £HT A= E 13 2o

Table 1. Correct classification rate of neural network using different feature selections

Area | Perimeter Area Perimeter,
. Fourier and and area,
Item Perimeter | Area . and ) . and
coefficients ] fourier fourier fourier
perimeter | oefficients|coefficients -
coefficients
No. of ini
o. of training| 4, 30 30 30 30 30 30
data
No. of testi
o ot testmg | ¢ 60 60 60 60 60 60
data
Training data 29/30 29/30 29/30 30/30 30/30 29/30 30/30
(%) (96%) (96%) (96%6) (100%) (100%) (96%5) (100%)
Testing data 53/60 52/60 56/60 58/60 55/60 54/60 59/60
(%) (88%) (86%) (93%) (96%6) (91%) (90%) (98%6)

ste ABE 2 $Eol B 95% ol¥ BEW Aoz yshtow, 2 BF ARE o8
stod Ae] Ae 24 45 S BRE A%, SANE 04T P 8% URAATE I8
% 29 86% FFTY FalolA+0g o8¢ 2% 93% Wyexd g8 2%8 3¢
%%, S FFTS #eloiA4E 298 3% 01%, WHe4d7 FFTe) FIASE ©l8
@ A% 90%, Beo WA R FFTS FASE 2HT 49 8% vehd, S
WPUA @ FFTY FelojA+8 z@stel xe A 23 958 29 20 /M3 1
32 PP Aoz BYINUL
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4. 8% 9 HE

B Ad7E #3AY AL 2d §F ZASY 84E Ao o ad N 24 g5
ERE & e HHE vdE] H3te £8E0e, o] A7 Ang g9%3d e
igsy

) 2% AE Alade d=dols CCD 7Hvla), 94 M3 B, AFHZ FTAYYoY,
X2 3%L LabWindows/CVI ol 2 A H AT}

2) A9 AL 24 PF EHE AT ¢nYFL Y59 AL AL 23 YEz B
Feta z+ gAel &, HEEA, FFTY FAAAF, S WEAx S99 FFTY &
ojAs, WRAAT FFTY FelolAls, 9 WHEAH @ FFTY FaoJAI4+& o438
o AF AAEBeE PF& BFH3E o2 FAIUY.

3 JHEE A NA2EE olEdd EF A Y A oy iR E3
o WEAH R FFTO {YATE Y5 PF L EFsle Aol 8% 713 A F o
ETh mEkA, SR ML 2 PFL ARHog BEFIV AAAE S uray
R FFTY F2o A& 23l EFsder & Aoz EXY.
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