Tap chi KH Néng nghiép Viét Nam 2016, tap 14, sb 5: 799-805
www.vnua.edu.vn

Vietnam J. Agri. Sci. 2016, Vol. 14, No. 5: 799-805

UNG DUNG PHAT HIEN BENH CUA LON QUA ANH CHUP BANG PHUONG PHAP
TRICH CHON DAC TRUNG VA PHAN LOAI TU BONG

DS Thi Nham', Lé Thi Nhung
Khoa Cong nghé thong tin, Hoc vién Nong nghiép Viét Nam
Email”; dtnham@vnua.edu.vn

Ngay giri bai: 01.08.2015 Ngay chdp nhan: 05.06.2016

TOM TAT

O Viét Nam, chan nuéi lgn 1a nganh c6 vi tri hang dau trong linh vigc chdn nuéi. Tuy nhién, nganh nay van luén
ddi mé&t voi khong it kho khan, thiét hai do dich bénh gay ra. Vi thé viéc phat hién dé c6 cac bién phap diéu tri va
phong tranh dich bénh kip thdi la didu vo cung can thiét. Bai bao nay dé& xuat mot mé hinh gidp phat hién bénh cta
lon qua &nh chup bang s dung phwong phap trich chon dac trwng anh két hop véi phwong phap phan loai tw dong.
Trong mé hinh nay ching téi ciing str dung mét vai phwong phap trich chon déc trwng &nh khac nhau nham danh gia
hiéu qua phan loai ctia mdi phwong phap dwa trén tap di liéu ther nghiém. Két qua ther nghiém cta phwong phap
trich chon d&c trwng ma ching téi s& dung cho phép phan loai véi d chinh xac dén hon 84%, diéu d6 cho thay kha
n&ng thanh céng cao khi 4p dung mé hinh nay trong thuc té.

Tw khoa: Phat hién bénh cla lgn, phan loai ty ddng, trich chon dac trwng.

Diagnosis of Swine Diseases by Image Feature Extraction Methods
and Automatic Classification

ABSTRACT

In Viet Nam, the swine industry is ranked as leading position in animal husbandry. Due to disease problems, the
swine industry often faces with a lot of difficulties and suffers great loss every year. Hence, the diagnosis of the
diseases for treatment and prevention in time is extremely necessary. This paper proposes a model for diagnosis of
swine diseases using image feature extraction methods and automatic classification. In this model, we also used
some image feature extraction methods to evaluate the classification effectiveness of each method on test dataset.
The experimental results of an image feature extraction method that we used with classification accuracy over 84%
showed that our model can be employed effectively in practice.

Keywords: Automatic classification, diagnosis of swine diseases, image feature extraction.

ting thém thu nhap cho ngudi néng din, gop

1. DAT VAN DE

o

O nuéc ta, nganh chin nudi, dic biét la
chin nudi lgn dang 14 mét nganh kinh t& quan
trong (Vit Trong Binh va cs., 2014), bdi truyén
thong chin nudi lgn & cac ho gia dinh da cé tu
lau doi va day ciing 14 mét trong nhiing nguén
cung cdp thuc phdm cht y&u cho ngudi dan ca
nude. C6 thé noi, viee diu tu phat trién nganh
chin nudi lgn 14 can thiét, dap ng nhu cau tiéu
dung cua toan xa hoi, tao cong &n viéc lam va

phin quan trong trong viéc thuc ddy phat trién
nén kinh t& néng nghiép néi riéng va nén kinh
té& Viét Nam néi chung.

Hién nay, nganh chén nuoéi lgn da va dang
dugc phat trién theo huéng cong nghiép hién
dai, vita mé rong vé quy mo, viita ap dung cac
tién bo khoa hoc k§ thuat va cic cong nghé méi,
nhd d6 nang suét va chit lugng sdn phdm dau
ra ting lén dang ké. Tuy nhién, nganh cing
phai d6i méat véi khong it khé khén, trong dé
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d#c biét phai ké dén nhiing thiét hai, rai ro do
dich bénh mang lai. Trong lich st nganh chin
nudi lgn da gdp phai rat nhiéu dich bénh nhu:
bénh tai xanh, bénh déng dau dd, bénh 16 mém
long méng, bénh dau mua va nhiéu dich bénh
nguy hiém khac. Nhiing bénh dich nay giy anh
hudng truc tiép dén kha ning sinh sdn, mic do
tang trudng va tham chi 1a su sinh tén cta lon.
Thém vao dd, v6i hinh thic chan nudi tap trung,
dich bénh thudng lay lan nhanh chéng, dé bung
phat trén dién réng va giy ra nhiing ton that
nghiém trong. P& phat hién va diéu tri kip thoi
cac dich bénh, da s6 ho chén nudi thusng mai
bac si thd y, nhiing ngudi c¢6 kinh nghiém dén
tan noi dé kiém tra, xem xét cac triéu ching,
biéu hién lam sang cta bénh va dua ra phuong
phap diéu tri thich hop. Ho#c trong nhiéu
truong hop, ho ¢6 thé gii anh chup nhiing biéu
hién 6 lgn bénh (biéu hién bén ngoai nhu trén
da, chan, méng; cac bénh tich trén noi tang cua
lon, ..) dé dugdc chuyén gia phan tich va chéin
doan dung bénh. Tuy nhién, nhiing bién phap
xt 1y nay thudng ton nhiéu thoi gian va kinh
phi cling khéng hé nhé. Chinh vi thé, bai toan
dugc dit ra va dang thu hit sy quan tdm cua
nhiéu ngudi: Phat hién bénh 6 lon qua cac anh
chup dé tit d6 kip thoi dua ra phuong phap diéu
tri thich hgp, gitp giam thiéu thiét hai do dich
bénh gay ra.

Trong bai bao nay, ching t6i dé& xuit md
hinh {ing dung gitip phat hién bénh cta lgn qua
anh chup st dung phuong phap trich chon dic
trung anh két hop véi phan loai tu déng.

2. VAT LIEU VA PHUONG PHAP

Phan nay sé trinh bay vé mo6 hinh bai toan
phat hién bénh ctia lgn qua anh chup. Nhiém vu
dat ra cia mod hinh 1a xti 1y tu déng cac théng tin
trén anh chup (cac dau hiéu bénh tich trén da,
méng, 1udi,... ciia lgn) tit 46 phat hién ra cic diém
tuong tu cia mot loai bénh nham dua ra chan
doan bénh chinh xic. Cau tric cia mé hinh nay
gdm cac buée nhu sau (Hinh 1):

- Chuén bi dit liéu cho qué trinh phén loai

- Trich chon dic trung anh

- Phan loai anh
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Sau day la trinh bay chi tiét, ¥ nghia, vai
trd cua tting buéc trong hinh 1.

2.1. Chuén bi dit liéu cho qua trinh phan loai

Dé chuén bi dii lieu cho qua trinh thi
nghiém hé théng, ching t6i da thu thap, lua
chon anh chup triéu chting, biéu hién ctia bénh
6 lgn nhu: biéu hién & da, tai, chdn, méng, mém,
1u6i,... Bo anh thi nghiém nay dudce thu thap tu
cac trang trai chian nu6i, noi ¢6 cac dan lgn
nhiém bénh, dong thdi tham khio thém tai liéu,
sach bao chuyén nganh (Lertwilai et al., 2010),
(Phong Vé sinh gia sic Cuc Chan nuo6i Bo Nong
- Lam - Ngu nghiép Nhat Ban, 2004) dé c6 dudc
cac btic anh chan thuc vé biu hién bénh cta
lgn. Trong bai bao nay ching t6i st dung 163
tdm anh vé 5 loai bénh thudng gip trén lon, cu
thé: bénh long méng 16 mdém (54 anh), bénh
déng ddu lgn (41 anh), bénh logn tai xanh
(PRRS) (35 anh), bénh ghé (15 anh), bénh dau
mua (18 anh).
2.2, Trich chon déc trung anh

D& thuc hién qua trinh phan loai, bude trich
chon dic trung anh c6 vai trdo quan trong. Dic
trung anh 6 day chinh 13 dic trung noéi dung
anh, 12 phan tich ndéi dung ctia cac btic anh.
Trong rat nhiéu dic trung c6 thé trich chon trén
anh, ching téi lua chon st dung 3 loai dic trung
dién hinh: phan bd dac trung bién (Edge
Histogram Descriptor), tuong quan mau séc
(Color Correlograms), dic trung két cAu Gabor,
cac dic trung nay thé hién dudc hau hét dac
diém cta anh. Phuong phap tuong quan mau
sic quan tAm dén mau sic trén anh, phan bd
dic trung bién quan tAm dén bién cta déi tugng
trén anh, dic trung két cdu Gabor lai c6 thé
phat hién dugc cac dudng van ctia anh (1a cac
vét dd, noét dd tron, vudng, hodc cic nét 16 loét
trén da, 1161, méng cta lgn).

2.2.1. Phan bé dic trung bién (Edge
Histogram Descriptor)

Phan bé déic trung bién 14 mdt dic trung dude
dinh nghia trong chudn MPEG - 7 (Won et al,
2002, 2004), (Chua et al., 2009). C6 5 loai bién
dudc dinh nghia: doc, ngang, géc 45 do, 135 do, va



vb hudng duge st dung dé tinh cac phan bé dic
trung bién. Phan bd dic trung bién duge chia lam
4 loai: phan b6 dic trung bién cuc bd, phan bo dic
trung bién toan cuc, phan bd dic trung bién ban
toan cuc, va phan bd dic trung bién dudc két hop
tu ba loai trén.

- Cach tinh phan bd dic trung bién cuc bd:

Chia 4anh thanh 16 vung (sub-image), véi
mdi ving cua anh lai chia thanh cac khéi
(image-block) khong tach r6i nhau (Hinh 3).

Véi mdéi khéi ap dung bd loc dinh nghia
truée cho 5 loai bién.
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Tinh phan b6 theo két qua 5 bo loc.

Tu d6 ta thu duge phan bé dic trung bién
cuc bd c6 sb chiéu 1a 80 (16 x 5).

- Cach tinh déc trung bién toan cuc:

Tinh phan bd 5 bién dic trung cho toan anh
dé thu duge 1 phan b8 véi 5 chiéu tng véi 5
loai bién.

- Céach tinh d4c trung bién ban toan cuc:

Chia anh thanh 13 cum.

Tinh phan bo 5 loai bién cho mdi cum trén
ta sé c6 1 phan bd véi 65 (13 x 5) chiéu.

Hinh 1. M6 hinh phat hién bénh cuia lIgn qua anh chup
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Sub-image

=

Image-block

Hinh 3. Anh dugc chia thanh 16 viing, méi ving lai duge chia thanh nhiéu khéi

- Phan b6 dic trung bién duge két hop tu
ba loai trén 1a mot phan bd véi 150 chiéu (80
chiéu cuc bd + 5 chiéu toan cuc + 65 chiéu ban
toan cuc).

2.2.2, mau sdc (Color

Correlograms)

Tuong quan

Phuong phép tuong quan mau sic (Huang
et al., 1997), (Ogle et al, 1995), (Chua et al,
2009) c¢6 dac tinh néi bat 1a khong chi mé ta
phan ph6i mau cta cac diém anh ma con thé
hién dugc méi quan hé vé khong gian giiia cac
cdp mau theo khoang cach.

Céac buéc ctia phuong phap nay dude tom tit
nhu sau:

Ta dit I 14 anh c6 kich thuéc n x n, trong
anh nay c6 m mau ky hiéu la: c;, c,, ..., c,,

Véi mbi pixel p = (x, y) thuoc I, goi I(p) 1a
mau cua pixel p.

‘pl—p2‘=max(‘xl—x2 Y _yz‘)

b

Véi mbi khang cach d € [1, n] ta tinh dudc
phan bd tuong quan mau sic ctia anh I nhu sau:

72,5.(1):1% pl—pz‘:k}

j p]elcj,p261|:p2€IcJ
Véii, j e [m] k e [d]

2, X . 2z N 4 k N
V61 moi pixel ¢c6 mau c; trong anh I, }/i )C la
iCj

xéc sudlt tim thiy mot pixel c6 mau ¢; cach pixel
ban dau mot khoang cach bang k.
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Dé giam chi phi tinh todn va s6 chiéu caa
phan bé dic trung, ta ciing c6 thé chi tinh tuong
quan cho cac cip mau giéng nhau.

Tuy thudc vao viéc chon s6 mau va so
khodng cach d ta sé& c6 dugc cidc phan bd dic
trung. O bai bao nay, ching t61 chon 64 mau va
khoang cach d = {1, 3, 5, 7}, khi d6 sé& thu dudgc
phan b6 dic trung véi 64 x 4 = 256 chiéu.

2.2.3. Pic trung két cAu Gabor

Trong xu 1y anh, b6 loc Gabor 12 mot bd loc
tuyén tinh thudng dudc st dung dé phat hién
bién, phan vung anh, phan tich dic trung anh,
phan 16p anh (Manjunathi et al, 1996; Ma et
al., 1995). Ham séng con Gabor trong mién
khong gian c6 dang:

2 2
gx.y)= xp —1(—)(2 +—y2j+2ﬂij
O

—e
2noxoy 2\ o

Véi o, va o, 1a cdc d6 léch chuén clia phan
b Gaussian theo huéng x va y.

Sau d6 mot tap cac bd loc Gabor c6 thé thu
dugc bdi cac ti 1& va hudéng quay thich hogp
cua g(x,y):

g,(y)=a"gx",y")

x'=a"(—xcos@+ysin0)

y'=a"(—xsin@+ycosb)

Trong d6: 6 =nn/K, n=0, 1, .. K-1vam=0,
1, .. S-1, K 1a s6 h uéng quay, S la ty 1é co gian.



Cach tinh déc trung nhu sau:

Goi anh 1a I(x,y), bién déi song Gabor cta
anh sé c6 dang:

W,,m(x,)’) :II(X,y)*gmn(x_xl’y_yl)dxldyl

Cac gia tri ky vong va d6 léch chuéin & trén
chinh 1a cic thanh phan cua vector dic trung
cAn tim.

Chung t6i st dung 4 ty 16 S = 4 va 6 huéng
quay K = 6 thi thu dugc vector dic trung 48
chiéu nhu duéi day:

]? = I:/uooo-oo/u()l M350 55

2.3. Phan loai anh

Sau khi hoan thanh giai doan trich chon
dic trung anh, buéc tiép theo 1a chon thuat toan
huan luyén va phan loai dit liéu anh. Trong bai
b4ao nay, ching to6i lua chon phuong phap huin
luyén va phan loai d@ liéu SVM (Support Vector
Machines) (Nguyén Nhat Quang, 2012) béi
phuong phap nay dudge coi 1a cong cu manh, phd
bién va dic biét thich hop cho phan loai dii liéu
16n va nhiéu chiéu. Chiing t6i st dung thu vién
ma ngudn mé LibSVM (Chang and Lin, 2011).

Qua trinh st dung LibSVM:

Dé st dung LibSVM, can chuén bi di liéu
cho qua trinh huin luyén va thi nghiém. Da
litu dung dé huan luyén va thi nghiém dude
luu trong cac tap tin sao cho mdi hang trong tap
tin 134 mot mau véi cac thong tin duge trinh bay
theo dang:

<label> <index1>: <valuel> <index2>:

<value2>...

Trong d6: <label> la mot gia tri xac dinh
nhén cua I8p, v6i bai toan phén loai né 1a mot
s6 nguyeén.

M3i cip <index1>:<valuel> tuong ting mot
dic trung, gia tri <index> 1a mot s6 nguyén bat
d4u tu 1 va <value> 14 mot sd thuc.

Sau khi chuén bi di liéu, qua trinh st dung
LibSVM bao gém 2 buiéc:

Bude 1: Huén luyén (training) dung lénh
svmtrain:

Model = svmtrain(training_label_vector,
training_instance_matrix, 'libsvm_options');

D& Thi Nnam, L& Thj Nhung

Trong dé:

Model 1a tap tin chtia mé hinh huin luyén
cua SVM.

Training_label_vector 14 vector nhan cua
tap di liéu dang dé huén luyén.

Training_instance_matrix 1a ma tran chta cac
diic trung cta dii liéu ding dé huén luyén.

Libsvm_option 1a tham s6 cho phép ngudi
dung lwa chon cac céng thiic SVM khac nhau,
cac 16p ham nhan khac nhau cung véi cac thuoc
tinh cho ham nhéan.

Buéc 2: Thii nghiém md hinh (testing) dung
lénh svmpredict:

[predicted_label, accuracy, decision_ values/
prob_estimates] = svmpredict (testing label_
testing_instance_matrix, model,
'libsvm_ options');

vector,

Trong d6:

Model 1a dit liéu dau ra thu dugce tit bude 1.

Test_label_vector 1a vector nhéan cua tap di
liéu kiém thii.

Test_instance_matrix 1a ma tran chda céac
dac trung cta di liu kiém thi.

Libsvm_option 1a lua chon dé du doan udc
lugng xac suat.

Predicted_label vector du doan dau ra.

Accuracy vector v6i d6 chinh xac, téng binh
phuong 161, hé s& tuong quan binh phuong.

Prob_estimates néu dudc chon thi cé vector
udc lugng xac suat.

3. KET QUA VA THAO LUAN

M6 hinh ting dung phat hién bénh cua Ign
qua anh chup dugc ching tb6i tién hanh xay
dung va cai dat trén ngdén ngit 1ap trinh Matlab,
st dung may tinh Intel Core i3, 2.1GHz, 2GB
Ram. Ngoai ra chiing t61 cling tich hgp vao
chuong trinh thu vién ma nguén mdé LibSVM
(Chang and Lin, 2011).

Trong giai doan trich chon dic trung, bing
cach ap dung 3 phuong phap trich chon dic
trung anh di dé cap 6 trén ching t6i thu dugc
cac vecto dic trung cho cac anh thi nghiém. Véi
mbi phuong phap trich chon d#c trung cho ra
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163 vector dic trung tuong ting cua 163 anh
thi nghiém.

Thoi gian xt 1y (dude tinh bang gidy) cua
cac phuong phap trich chon dic trung trén duge
minh hoa nhu trong hinh 4.

T d6 thi 6 hinh 4, ta thdy phucng phap
phan bd dic trung bién c6 thoi gian xt 1y nhanh
nhat, sau d6 dén phuong phap tuong quan mau
sic. Cubi cung, phuong phap dic trung két cau
Gabor c6 thoi gian xt 1y cham hon so véi hai
phuong phap trén.

Trong giai doan phéan loai tu déng bing
SVM, nhém téc gia tién hanh phan loai cho
ttng loai bénh ctia lgn (c6 nghia 14 5 loai bénh
cta lon da liét ké & trén duge gan cho 5 nhén 16p
khac nhau). P& thuc hién, ching t6i 18y nglu
nhién 26 anh trong 163 anh thu thap dugc dé
lam tap di liéu kiém thi, s6 anh con lai duge st
dung cho tap di liéu huan luyén. Két qua phan
loai thu dudc d6i véi tiing phuong phap trich
chon dic trung dugc thé hién trong bang 1.

Do chinh x4c cia mé hinh phan loai dugc
tinh bang ty s gitta s6 mau dugdc phan loai ding
trén tong s6 mau cua tap di liéu kiém thu.

Tu két qua thuc nghiém thu dude trong
bang 1, ching t6i nhan thay két qua phan loai
trén tap dit liéu huan luyén dudc trich chon ti
dic trung két cau Gabor c6 dd chinh xac cao
nhat vi di liéu anh thi nghiém 1a cac anh bénh

6 lon dugc biéu hién trén da, do dé dac trung két
cau Gabor hiéu qua hon trong viéc phat hién cac
duong van cua anh (14 cac vét dd, ndt dd tron,
vuéng, hodc cac not 16 loét trén da, ludi, méng
cta lgn). Phuong phap tuong quan mau sic cé
d6 chinh xac cao thi hai, do c6 kha ning mé ta
phan phéi mau cia cac diém anh va thé hién
dude mdi quan hé vé khéng gian gifia cac cip
mau, nhd dé phuong phap nay cho phép md ta
tot cAc vét mau sdc, kich thude khac nhau trén
da lgn. Ciing trong két qua thi nghiém nay,
phuong phap phan bd dic trung bién c6 do
chinh xac th&p hon ca, nguyén nhan cé thé do
mAu anh biéu hién bénh trén da lon 1a cac vét
tich tuong d6i nho, c6 bién khong rdo rang nén
viéc mé ta cac déc trung bién cua nhiing déi
tugng nay trong anh kém hiéu qua.

Nhu vay, tuy phucng phap dic trung két
cau Gabor c6 thoi gian xt 1y cham hon, nhung
phuong phap nay van té ra c6 hiéu qua nhat
trong viéc phan loai di liéu.

Tu két qua thuc nghiém, méc du d6 chinh
x4c ma md hinh dat dugc chi ¢ mtic kha nhung
van chap nhan dudc vi bo dit liéu huan luyén
diu vao ma ching tdi st dung la cac anh chup
dugc thu thap ti cac trang trai, chuong nuéi lon
trong diéu kién anh sang, géc chup khac nhau vi
thé c6 thé gap phai cic vAn dé vé mau sic va
anh chup khéng 6 cung vi tri, nhiéu anh chi thé

Thoi gian xir ly ctia ba phwong phap trich chon dic trung
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Hinh 4. D6 thi so sanh théi gian x 1y ctia cac phuong phap trich chon dic trung anh

804



D& Thi Nnam, L& Thj Nhung

Bang 1. K&t qua do chinh xac phan loai

cua titng phuong phap trich chon déc trung

Phwong phap

Db chinh xac (%)

Phan bé dac trung bién
Gabor

Twong quan mau sic

69,2308
84,6154
73,0769

hién mét bo phan nhu chin, miéng, 1udi, mot
mang da,.. ddn dén viéc trich chon dic trung
chua phat huy hét duge hiéu qua. Thém vao dé,
tap dii lidu thi nghiém véi s6 lugng anh it ciing
lam anh hudng rat 16n dén két qua phan loai.

4. KET LUAN

Bai bao nay da dé xudt mé hinh @ng dung
giip phat hién mot s6 bénh & lgn qua anh chup
bing phuong phap trich chon dic trung két hgp
v6i phan loai tu dong. Cac két qua thuc nghiém
v6i mtic do chinh x4c tuong d6i kha quan cho
thay viéc ap dung m6 hinh nay trong thuc té& la
hoan toan c6 trién vong.

DPay 1a m6 hinh c¢6 tinh tng dung cao trong
thuc tién bdi nganh chan nuéi hién nay 14 nganh
rat quan trong trong néng nghiép. Vi thé trong
tuong lai, chiing t6i mong mudn tiép tuc phat
trién tng dung nay, thu thap thém anh vé cac
loai bénh & lon, tim hiéu thém cac phuong phap
xt ly anh va phuong phap phan loai khac ngoai
SVM dé dat dugc két qua phan loai tét hon.
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