THAO LUAN: SU DUNG CAC
PHUONG PHAP TRICH CHON PAC
TRUNG ANH SO, PHAN LOAI TV
DONG DE CHAN DOAN MOT SO
BENH CUA LON

Béo céo vién: D6 Thi Nham



NOI DUNG

Gidi thiéu chung

NG&i dung nghién clru
Két qua dat dwoc
Két luan



GIOI THIEU CHUNG

Chan nudi la nganh co vai tro rat quan trong trong
phat trién kinh té ndng nghiép, néng thén, cling nhw
nén kinh té noi chung.

Chan nudi hién nay & nwé&c ta dang ngay cang
dwoc chu trong phat trién (dac biét la ng‘énh chan
nudi lgn) va da twng bwoc thu dwoc nhiéu thanh
twru dang ke.

Tuy nhién van dé dich bénh van thuong xuyén xay
ra gay ra rat nhiéu tén that to 1&n.

Viéc chan doan dung bénh dé co céac bién phap
phc‘)ng ’Erénh va dieu tri kip thoi la viec lam hét swre
can thiét.



GIOI THIEU CHUNG

Muon vay ngwdi chan nudi khong thé chi dwa vao
kinh nghiém ban thdn ma con can mét déi ngi
chuy@&n mon ho tro giau kinh nghiém.

Tuy nhién & nwdc ta hién nay van con thiéu cac doi
ngl chuyén mon nay.

Can mét giai phap thich hop???

X&-mi-na nay sé trinh bay vé cac phwong phap xd
ly anh s6 va phwong phap phan loai anh tw dong,
tlr d6 rng dung dé xay dwng co s¢ di¥ liéu anh va
chwong trinh may tinh giup chan doan mot s6 bénh
trong Iinh viec chan nudi lon.



GIOI THIEU CHUNG

Mo hinh bai toan phat hién bénh & lon qua hinh
anh bang s dung phuwong phap phan loai hinh anh
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NOI DUNG NGHIEN CUU

Phwong phap trich chon dac trweng anh
Phan bd dac trwng bién (Edge Histogram Descriptor)
Twong quan mau sac (Color Correlograms)
Pac trwng két cau st dung bd loc Gabor (Gabor
Wavelets)
Sift (Scale Invariant feature transform).

Phwong phap phan Iop SVM (Support Vector
Machine)



PHAN BO BDAC TRUNG BIEN (EDGE
HISTOGRAM DESCRIPTOR) (1)

Phan bd dac trwng bién 1a mét dac trwng thé hién
dwoc bién cla cac dbi twong trong anh.
Co 5 loai bién dwoc dinh nghia: doc, ngang, goc 45
do, 135 do, va vd hwdng dwoc st dung dé tinh cac
phan bd dac trwng bién.

Phan bd dac trwng bién dwoc chia 1am 4 loai:

Phan bd dac trwng bién cuc bd

Phan bd dac trwng bién toan cuc

Phan bd dac trwng bién ban toan cuc

Phan bd dac trwng bién dwoc két hop tir ba loai trén



PHAN BO BPAC TRUNG BIEN (EDGE
HISTOGRAM DESCRIPTOR) (2)

Céch tinh phan bd dac trwng bién cuc bd

Chia anh thanh 16 vung

V&i moi vang cda anh
Chia vung thanh cac khoi khéng tach r&i nhau.
Va&i moi khoi ap dung bo loc dinh nghta trwéc cho 5 loai bién.
Céap nhat phan bo theo két qua cua bd loc

Thu dwoc 1 histogram cuc b véi 16 x 5= 80 bin
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PHAN BO BAC TRUNG BIEN (EDGE HISTOGRAM
DESCRIPTOR) (3)

Pac trwng bién toan cuc dworc tinh nhw sau:
Ta tinh phan bd 5 bién dac trwng cho toan anh dwoc 1
histogram v&i 5 bin ing voi 5 loai bién

Pac trwng bién ban toan cuc dwoc tinh nhw sau:
Ta chia anh ra thanh 13 cum

Tinh phan bd 5 loai bién cho mdi cum trén cudi cung ta
sé coO 1 Histogram v&i 65 (13x5) bin
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Phan bd dac trwng bién duwoc két hop tir ba loai trén
la 150 bin (80bin cuc bd + 5 bin toan cuc +65 bin ban
toan cuc)



TUONG QUAN MAU SAC (COLOR
CORRELOGRAMS) (1)
Co déc tinh noi bat 1a: khong chi mé ta phan phoi mau
cla cac diém anh ma con thé hién dwoc mdi quan hé vé
khéng gian gilra cac cap mau theo khoang cach.
Cach tinh:

Ta dat | Ia anh c6 kich thwédc n x n, trong anh nay co m
mau Ky hiéu la c1, c2,..., cm.

V&i moi pixel p =(x,y) thudce |, goi I(p) 1a mau cda pixel p.
Ta dinh nghia khoang cach p1 véi p2 nhw sau:
[p1-p2|=max(|x1-x2|, ly1l-y2|).
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TUONG QUAN MAU SAC (COLOR
CORRELOGRAMS) (2)

V&i moi khang céach d e [1,n] ta tinh dwoc
correlogram cua anh | nhw sau

(hj = 7 — —r
Tcnﬂjlil-) pJEIf:t;p:EI[p_EIEjllpl Pil Ji":]

V&ii,je[m], k e [d]. o

Vi méi pixel ¢ mau ci trong anh |, Yeiij la xac suat
tim thay mot pixel co6 mau cj cach pixel ban dau mot
khoang cach bang k.



TUONG QUAN MAU SAC (COLOR
CORRELOGRAMS) (3)

Pé giam chi phi tinh toan va sb chiéu cla vector
dac trweng ta chi tinh twong quan cho cac cap mau
giong nhau.

Bao cao nay chon 64 bin mau va khoang cach
d={1,3,5,7} ta sé thu dwoc vector dac trwng voi
64x4 =256 chiéu.



TUONG QUAN MAU SAC (COLOR
CORRELOGRAMS) (4)
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Van v&i 2 &nh & trén ta st dung phwong phap twong quan mau sac
thu dwgc hai vector dac treng khac nhau.



PAC TRUNG KET CAU SU DUNG BO LOC
GABOR (GABOR WAVELETS) (1)

Trong x& ly &nh, bd loc Gabor la mét bd loc tuyén
tinh thwdng dwoc sir dung de phat hién bién, phan
vung anh, phan tich dac trweng anh, phan l&ép anh.
Ham song con Gabor trong mién khéng gian cé
dang nhw sau:

(6,y) = — L) 4 2mgw
gLy _Znaxayexp 2\of oy e

\V/&i 0, va oyla cac dé I1éch chuan cia phan bd
Gaussian theo huvdong xva y



PAC TRUNG KET CAU SU DUNG BO LOC
GABOR (GABOR WAVELETS) (2)

Sau d6 mot tap cac loc Gabor c6 thé thu dwoc bdi
cac ti Ié va hwdng quay thich hgp cua g(x,y)
Imn(X,Y)= aMg(X,y)
X=a™m(-xcosO +ysinb)
y'=a™M(-xsinB +ycos0)
Tror]g do: 6=nmi/K, n=0,1,...K-1 va m=0,1,...S-1, K
la sO hwdng quay, S la ty I1é co gian.



DPAC TRUNG KET CAU SU DUNG BO LOC
GABOR (GABOR WAVELETS) (3)

o Biéu dién dang anh cla bd loc Gabor véi 4 ti 1é co
gian va 6 hwéng quay




PAC TRUNG KET CAU SU DUNG BO LOC
GABOR (GABOR WAVELETS) (4)

Cach tinh dac trweng nhw sau:
Goi anh 13 I(x,y), bién dbi song Gabor clia anh sé
co dang

Wi (x,) = f 10X, ) * Gun (x — 21,y — y1)dx,dy,

Céc gia tri ky vong va d6 I&ch chuan clia phép bién
doi & trén chinh la cac thanh phan clia vector dac
trweng can tim.

Vd: Néu ta siv dung 4 ty 1& S=4 va 6 hwéng quay
K=6 thi ra thu dwoc vector dac trwng 48 chiéu

f = [MooUoo.Um ---.U35035]



DPAC TRUNG KET CAU SU DUNG BO LOC
GABOR (GABOR WAVELETS) (5)

o Anh goc ban
dau

o Anh thu dwoc sau khi st dung b loc Gabor




SIFT (SCALE INVARIANT FEATURE
TRANSFORM) (1)

SIFT do David Lowe dwa ra tr nam 2004 Ia phwong
phap tim cac diém dac trwng bat bién cuc bé.
Tap cac diém dac biét thu dwoc thwdng phu thudc rat
it vao cac phép bién déi co’ ban nhw xoay, phong to,
thu nho, tang giam cuwdng dd sang.
Giai thuat gém 4 giai doan

Do tim cwce tri trong khdng gian do

Loc va trich xuat cac diém dac biét

Gan hwéng cho cac diém dac trung

B6 mé ta diém dac trung



SIFT (SCALE INVARIANT FEATURE
TRANSFORM) (2)

Do tim cwce tri trong khéng gian do
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SIFT (SCALE INVARIANT FEATURE
TRANSFORM) (3)

Loc va trich xuat cac diém dac biét
T nhivng diém tiém nang & trén sé loc va lay ra tap cac
diém dac trwng tot nhat (keypoints).
Gan hwong cho céc diém dac trung
Méi diém dac treng sé dwoc gan cho mét hoac nhiéu
huwdng dwa trén hwdng gradient cua anh.
K K

dyng xung quanh diém /" 71 L

dac trwng. Méi vecto = s L - )
mo ta Ia mot ma tran F

B& mé ta diém dac trung
K Ny
/I

Vecto SIFT dwoc xay /f’ i /?\
Image gradients Keypoint descriptor

4x4 cac td chirc d6. MO ~ -: -

td chirc db cod 8 hwdng. \ /
Do d6 mdi vecto SIFT
co 4x4x8 =128 chiéu.



SIFT (SCALE INVARIANT FEATURE
TRANSFORM) (4)

]

Anh gbc Piém hap dan tim dwoc



PHUONG PHAP PHAN LOP SVM
(SUPPORT VECTOR MACHINE) (1)

Xét bai toan phan I&p don gjén: phan chia thanh hai
|&p vOi tap m cac dir lieu mau nhu sau:

{(Xg, Y1)s (X2, ¥2)se-es (X, Ym)}
Trong doé: x. la mét vecto dau vao dwoc biéu dién
trong khong gian R", yi la mo6t nhan I&ép, y € {-1,1}.

Vecto x, dwec gan nhan dwa vao cong thire sau :
V= { 1néu <w.x; >+b >0
=

—1néu<w.x; >+b <0
Y twédng cia phwong phap SVM la st dung mot
dwdng thang (siéu phang 1&) dé phan tach cac diém
nam & moét bén 1a dwong va nam & bén kia 1a am.



PHUONG PHAP PHAN LOP SVM
(SUPPORT VECTOR MACHINE) (2)

w-x+b=+1

0 . . Siéu phang lé co6 dang
" = S il f(x) = <w . x> +b
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Pé xay dwng dwoc modt mat siéu phang 1é t6i wu chinh 1& nham
cuwc dai héagml]’c €.

margin = Tl dat cwc dai

7 n " A " A . > 5 , =
V&i diéu kién: {<W'xl>+b—1’"euy‘ 1 VoI Vx;

<w.x;>+bh<-1néuy, =-1



PHUONG PHAP PHAN LOP SVM
(SUPPORT VECTOR MACHINE) (3)

Trwwong hop 1: dir liéu kha tach tuyen tinh viéc tim siéu
phang tot nhat twong dwong véi gidi bai toan toi wu sau:

Cuc tiéu hdéa: <w.w>
2

\V/e{ réng bUéC yl(< w.x; > +b) =>1voiVi=1..m

Tru’o’ng hop 2: di¥ liéu khong kha tach tuyen tinh, co
mot sb it diém b nhleu nghla la diém cO nhan duo’ng
nhung lai thuGc ve phia am cua siéu phang diém co
nhan am thudc vé phia dwong cda siéu phang

Cuc tituhda: <w.w> p (i gi)k

2
i=1
V&irang budc: y,(<w.x; >+b) =1-¢;i=1.m

Trong do il goi la cac bién 161 long (slack variable) &i=0, hang
s6 C>0 xac dinh chi phi chiu I6i.



PHUONG PHAP PHAN LOP SVM
(SUPPORT VECTOR MACHINE) (4)

Trwdng hop 3: tap di¥ liéu khdng thé phan chia tuyén
tinh dwoc (dang phi tuyén).
Ta chuyén doi khong gian biéu dién dau vao ban dau sang
mot khong gian moi co theé phan lop tuyen tinh bang cach
sir dung ham anh xa phi tuyén ¢.
Cuc tiéu hoa: <ww> (Z ii)

2
i=1

V&i rang budc: yi<w.x; >+b)=1-&;i=1.m

Ei>0
Néu biet ham nhan (Kernel function) K(x, x) = #(x). ¢(x)) dé tinh
tic;h vO hwdng ¢(x). ¢(x), thi chung ta khéng can lam viéc truyc
tieép voi anh xa ¢(x).
Kernel da thirc: k50" (x,x") = (< x.x' > +k)¢ ;k €R,d €N

Gaussian RBF kernel: kgaussian (x,x’) = exp (_l ”x — x'llz) ca>0
o



SVM CHO PHAN LOP DA LOP

Chién lwgc One vs ALL Chién lvoc One vs One
Chién lvgc nay sé xay Can xay dwng k(k-1)/2 bd
dwng k mo hinh SVM voi k phan 1&p, trong d6 mbi md
:a 80 lvgng lop can phan hinh tach mét cap 2 16p
oail. -

Mb hinh thir t tach I&p t
(I&pdwong) ra khoi cac lop
khac (am))
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CAl DAT

Phan mém &ng dung (chwong trinh chinh, cac giai thuat
trich chon dac trwng &nh, chuan hoa di liéu vé dang
chuan cho qua trinh huan luyén va thi nghiém SVM)
dwoc xay dwng va cai dat trén ngén ngl lap trinh
Matlab.

S dung thém 2 thw vién nguén mé 1a SIFT demo
program (Version 4, July 2005) (David Lowe 2005)
dung dé trich chon dac trwng SIFT cho anh va LibSVM
(Chang and Lin (2011) dé thwc hién phan loai anh ty
dong.

St dung may tinh Intel Core i3, 2.1 GHz, 2GB RAM.



KET QUA

o D lieu thu thap dworc:
« Anh chup ttr 5 loai bénh cua lon:

- Bénh tai xanh (héi chirng rdi loan sinh san va hé hap trén lon
— Porcine Reproductive and Respiratory Syndrome - PRRYS)

.




KET QUA

Bénh I& mdm long mong




KET QUA

Bénh dong dau Ion




KET QUA

« Bénh ghé & lon




KET QUA

» Bé&nh dau mua ¢ lon




KET QUA

Giai doan trich chon dac trung
V&i moi phwong phap trich chon dac trwng ap dung cho 163
anh th&r nghiém, thu dwgc163 vector dac trung.

Thoi gian x&r ly cua 4 phwong phap xur ly.

Thoi gian (gidy)
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Thoi gian xtr ly cia bén phwong phap trich chon dac trwng
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KET QUA
Giai doan phan loai tw ddng bang SVM

Két qua phan loai dbi v&i tirng phwong phap trich chon déc trwng
(st dung 26 anh chup dé test thi)

Tén Phwong phap Do chinh xac (%)
EHD 69.2308
Gabor 84.6154
Color Correlogram 73.0769
SIFT 53.8462




NHAN XET

Qua qua trinh thi» nghiém, tac gia nhan thay:
Két qua phan 1&p trén tap di¥ liéu huan luyén dwoc trich chon
tr phwong phap Garbor dem lai hiéu qua cao nhat vi di liéu
anh thir nghiém Ia cac anh bénh & lon dwoc biéu hién trén
da, do dé phwong phap gabor hiéu qua hon trong viéc phat
hién cac dwédng van clia anh (la cac vét da, not do tron,
vudng, hodc cac ndt I& loét trén da, lwdi, mong cla lon)
Trong thwrc nghiem nay phwo’ng phap Sift la phwong phap co
hiéu qua thap nhat c6 thé la do tap anh huan luyén phan Ién
chwa dwoc tach nén, nén cac diém dac trwng ma sift tim
dwoc trén phan nén cda anh 1a rat nhiéu dan dén hiéu qua
phan I&p bi anh hwdng






KET LUAN

X@é-mi-na da gidi thiéu tdng quan cac phwong phap x& ly anh sb nhuw:
Phan bd dac trwng bién (Edge Histogram Descriptor)
Twong quan mau sac (Color Correlograms)
Pac truwng két cau st dung bd loc Gabor (Gabor Wavelets)
Sift (Scale Invariant feature transform)
Gigi thiéu tdbng quan phwong phap phan loai anh sé tw dong SVM
(Support Vector Machine)

Cai dat thanh cong giai thuat cua cac phwong phap trép, két qua thu
dwoc khi phan loai chan doan bénh & lgn & murc co thé chap nhan
duorc.

Han ché:

B6 di liéu huan luyén dau la cac anh chup duoc thu thap tw cac
trang trai, chuéng nudi lon vi thé co thé gap phai cac van dé vé
mau sac.

Anh chwa dwoc tach nén

Anh chup khéng & cting mét vi tri cia con lon, nhiéu &nh chi thé
hién mot bo phan cua con lgn nhw chan, miéng, lwdi, mot mang
da...

Viéc trich chon dac trwng chwa phat huy hét dwoc hiéu qua, tir do 1am
anh hwdng rat Ion dén két qua phan loai



DEMO CHUONG TRINH



oXin chan thanh cam on quy thay cé
da chu y lang nghe!




