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TOM TAT

Thi giac may tinh la mét linh viwc d& va dang duoc tng dung rong khép trong nhidu mat cha cudc séng, la ki
thuat lién quan dén viéc nhan dang va phan biét déi twong trong thuwc té théng qua anh chup ctia ching. Ki thuat nay
ngay cang dwoc ap dung réng rai vao nhidu linh virc clia néng nghiép nhw tw déng héa, néng nghiép chinh xac,
phan loai néng sé&n, nhan dang (loai cay, cé dai, trai cay...). Bai bao nay nghién ctru viéc rng dung ki thuat thi giac
may tinh vao bai toan phan I&p la cay théng qua anh chup st dung phwong phap phan Iép SVM (Support Vector
Machine) hwéng t&i xay dwng (rng dung nhan dang loai cay dwa vao anh chup cua la hodc phat hién bénh cay dwa
vao cac biéu hién trén la cay. Két qua thwe nghiém véi dd chinh xac phan loai trén 98% cho thay sw thanh cong clia
viéc ap dung phwong phap SVM véao viéc phan loai &nh chup la cay, ddng thdi cho thay kha nang xay dwng nhirng
rng dung thic tién co6 hiéu qua tlr cach tiép can nay.

Tw khéa: Nhan dang loai cay, may vector hé trer, phan I&p anh chup la cay, phan I6p dir liéu.

Leaf Image Classification Using Support Vector Machine

ABSTRACT

Computer vision is an inter-discipline research field, which has many real life applications. One of the important
tasks is to identify and classify objects from their digital images. Computer vision has been applied successfully in
many fields of agriculture such as agricultural automation, precision agriculture, classification of agricultural products
and identification (trees, weeds, fruits etc). This paper presents the application of the computer vision technique to
leaf image classification by using Support Vector Machine (SVM). The experimental results with classification
accuracy of 98% showed the success of using SVM to classify leaf images. This also showed that the approach can
be employed for other practical applications effectively.

Keywords: Computer vision, image classification, leaf recognition, support vector machine.

tu dong phan tich hinh anh, qua dé nhan biét
cac d6i tugng, miéu ta canh vat hodc tién hanh

1. DAT VAN DE

Phuong phap va két qua trinh bay trong
nghién cGu nay hudng t61 viéc xiy dung lng
dung nhan dang loai c4y dua vao anh chup cta
la hoac phat hién bénh cay dua vao cac biéu
hién ctia 14 cay théng qua anh chup ctia chiing.
Cu thé, buée d4u tién cua tng dung nay la hé
thong can phan biét duge anh chup c6 phai 1a 14
cdy hay mot déi tugng nao khac. Ki thuat xi ly
anh va thi gidc may tinh dugc ap dung dé thuc
hién viéc phan biét nay. Thi gidc may tinh la st
dung cac thiét bi dién tl (camera, sensor,..) thu
nh4n anh ti thuc té, sau dé st dung may tinh

diéu khién hoat déng hé théng (Lé Vit Quén va
cs., 2010). Ki thuat nay duge nghién ctu va tng
dung réng rai vao nhiéu linh vuc trong néng
nghiép. Trong chon gidng cidy néng nghiép, thuc
tién chiing minh, ap dung ki thuat thi gidc may
tinh théng qua lya chon théng s6 dic trung
ngoai hinh dé tién hanh phan loai va kiém tra
chat luong hat gidng dat két qua cao. Zayas et
al. (1985, 1986, 1989) sti dung hé théng thi giac
may tinh ti hinh anh ctia lda mi 18y ra théng s6
déc trung hinh thai hoc (d6 dai, d6 rong, sy dinh
huéng va chu vi..). ffng dung didc trung nay
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phan biét gidng lda mi va thanh phin khong
phai lda mi. Trong quéa trinh sinh trudng cta
cdy trong, viéc phat hién kip thoi tinh hinh pha
hoai ctia sdu bénh va cé hai d6i v6i san lugng
cdy trong la rit quan trong. Robert et al.
(1998a, 1998b) da nghién ctiu dé tng dung thi
gidc may tinh trong nghién ctiu phan biét c6 dai
va cy trong khi ding hé théng may phun thudc
trit c6 dai. Alberto Tellaeche et al. (2008) ciing
sti dung ki thuat nay ty dong phat hién va phan
biét c6 dai véi cAy ngd dé tit d6 diéu chinh lugng
thudc diét cé duge st dung phu hop cho may
phun thudc tu dong. T gitia thap ki 80 cta thé
ky XX, thi giac may tinh dugc ting dung trong tu
dong héa thu hoach néng san pham. Nam 1996,
Zhang and Takahashi thong qua m6 hinh phéin
biét thuc hién kiém tra do ludng dinh vi qua téo,
tién t6i c6 thé tu dong hai tdo. Nhém da tinh
toan dé phan biét qua tao tit hinh anh ban dau
clia cdy tdo va tim ra vi tri cia qua téo. Mot
nghién ciiu tuong tu ciing dudc tién hanh bdi
Jun Zhao et al. (2005). Nghién ctu nay thuc
hién dinh vi qua tdo trong mot anh chup, viéc
nay dudc thuc hién trén co s6 phat hién bién
dua vao két cau anh két hop véi giéi han mau ddé
va ngudng vung anh chi dinh. Mgt s6 tng dung
khac cling st dung ki thuat thi gidc may tinh
nhu nhén dang loai hoa (Nilsback and
Zisserman, 2008), xac dinh loai ciy (Berrinet
al.,, 2012), nhan dang loai cdy thong qua anh
chup 14 cdy (Neeraj et al., 2012).

V6i muc dich nang cao hiéu biét va y thc
clia moi ngudi trong viéc bao ton su da dang
sinh hoc hoéc hd trg cho ngudi st dung c6 thé
biét va khéc phuc bénh cho ciy, nhém nghién
ctiu dang phat trién mot tng dung nhan dang
loai cdy dua vao anh chup cta 14 hod#c phat hién
bénh cay dua vao cac biéu hién cuaa 14 cAy thong
qua anh chup ctia ching. Néu khéng cé nhiing
cong cu nhan dang tu dong, &8 nhan dang mét
loai cay hodc phat hién mot loai bénh ciy chung
ta s& phai tu tim hiéu, tra ctu tit nhiéu ngudn
tai liéu, di litu. Dé c6 duge két qua cua viée
phén loai ciy hodc phat hién bénh cay d6i khi
mé&t nhiéu thoi gian. Viéc nhan dang mét loai
ciy hodc mot loai bénh ciy luc nay duge thuc
hién bang cach phai tra 15i rat nhiéu céc cau hoi
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khong rd rang nhu “Nhiing chiéc 14 nay c6 méng
va phing khéng?” hay “Pay c6 phai 1a biéu hién
ctia bénh vang lun hay bénh vang lin xoén la
lda khong?” v.v. Dé thuc hién dugc viéc nay sé
mat thoi gian tit vai phut téi vai gic, tham chi
nhiéu hon. Diéu nay la rat khé d6i véi ngay ca
chuyén gia chti chua néi dén nhiing ngudi khéng
c6 chuyén mén vé linh vuc nay.

Hé thong nhan dang 14 ciy hoéc phat hién
bénh cay sé& dudc thuc hién qua mot s6 budc.
Buéc dau tién: phan 16p anh, xac dinh xem anh
¢6 chita mot 14 hop 1é hay khéng, dé quyét dinh
xem n6 c6 kha dung trong qua trinh xi ly tiép
theo hay khong? Buédc thé hai: thuc hién phan
ving anh dé thu duge anh nhi phan va tach 1a
ra khéi nén. Buéc thi ba: trich chon nhiing dic
trung cta 14 ti& anh chup. Buéc cudi cling so
sanh nhiing ddc trung vua duge trich chon véi
nhiing anh ti 4nh 14 trong co s¢ dii liéu da duge
gan nhan va tra lai cac loai cay (hodc loai bénh
cdy) véi su tuong ddng gin nhat. Ki thuat thi
gidc may tinh va xt ly anh dude ap dung dé xay
dung hé thong nay. Trong linh vuc thi gidc may
tinh c¢6 thé st dung nhiéu phuong phap phan
16p dit liéu nhu Naive Bayes (Alberto Tellaeche
et al, 2008), ciy quyét dinh (decision tree)
[John et al. (1996), mang noron (Liao et al.
(1994), may vector hé trg SVM [Neeraj Kumar
et al. (2012).. Trong nhiing nam gan day,
phuong phap phén loai may vector hd trg (SVM)
dugdc quan tdm va st dung nhiéu trong nhiing
linh vyc nhan dang va phén loai. SVM 1a mét ho
cac phuong phap phan loai dua trén cd s céac
ham nhan (kernel) dé téi thiéu hoéa rai ro ude
lugng. Phuong phap SVM ra ddi tit 1y thuyét hoc
thong ké do Vapnik va Chervonenkis xay dung
(Vapnik and Chervonenkis,1974), Vapnik (1999)
va c¢6 nhiéu tiém ning phat trién vé mat ly
thuyét ciing nhu tng dung trong thuc tién. Cac
thl nghiém thuc t& cho thay, phuong phap SVM
c6 kha ning phan loai kha tét d6i véi nhiéu ting
dung khac nhau nhu bai toan phan loai véin
ban, nhan dang chii viét tay, phat hién mit
ngusi trong cac anh, uée luong hdi quy,... So
sanh véi cac phuong phap phan loai khac, kha
ning phan loai cia SVM la t6t hon dang ké
[Boser et al.(1992), Burges et al. (1998), Dumais
et al. (1998), dJoachims (1997), Yang and



Pedersen (1997), Gorgevik and Cakmakov
(2004), Cakmakov and Gorgevik (2005). Chinh
vi vAy trong pham vi nghién ctiu ctia bai béo
nay, ching t61 da lya chon phuong phap phan
16p SVM dé x4y dung mé hinh phan 16p anh
chup la cay, déng thdi tién hanh cai dat thu
nghiém trén tap di liéu ctia Leafsnap va di liéu
tu thu thap. Phan con lai ctia bai bao ¢ cau tric
nhu sau: Phan 2 giéi thiéu vé phuong phap
SVM. Phén tiép theo dé cap dén mé hinh nhan
dang 14 cdy thong qua anh chup cta chiing.
Phén 4 trinh bay mét s6 két qua thuc nghiém.
Nhiing thuc nghiém nay nhim kiém chiing kha
ning phéan loai cia SVM déi v6i anh chup la
cdy, dong thoi xac dinh cic tham s6 cua SVM
thich hgp cho viéc phan 16p xac dinh trong bai
toan phan loai anh chup l4 cdy. Phan cudi cing
14 két luan va huéng phat trién.

2. PHUONG PHAP PHAN LOP DU LIEU
MAY VECTOR HO TRQ SVM

SVM 12 mot giai thuat may hoc dua trén ly
thuyét hoc thong k& do Vapnik and
Chervonenkis (1974), Vapnik (1999) xiy dung.
Bai toan co ban ctia SVM 1a bai toan phan loai
hai 16p: Cho truéc r diém trong khong gian n
chiéu (mdi diém thudc vao mét 16p ki hiéu 1a +1
ho#ic —1), muc dich cta giai thuat SVM la tim
mot siéu phing (hyperplane) phan hoach t6i uu
cho phép chia cac diém nay thanh hai phan sao
cho cac diém cing mot 16p ndm vé mot phia véi
siéu phing nay. Hinh 1 cho mét minh hoa phan
16p v6i SVM trong mét phing.

wx+b=1
wx+b=0

7 wx+b=-1

il

Hinh 1. Vi du siéu phing véi 18 cuc dai
trong khéng gian R?

Phan Thi Thu Hdng, Doan Thj Thu Ha, Nguyén Thi Thay

Xét tap r mau huan luyén {(x,,y1), (X2,¥2),--
(x,,y,)}. Trong dé x; 14 mdt vector ddu vao dudc
biéu dién trong khong gian X — R", y; 1a mét
nhan 16p; y, e {I,-1}. Siéu phéng t6i wu phan
tap dit liéu nay thanh hai 16p 1a siéu phing c6
thé tach roi dit liéu thanh hai 16p riéng biét véi
18 (margin) 16n nhat. Tic 14, cAn tim siéu phing
H,: y = w.x + b = 0 va hai siéu phing H,, H. h
trg song song véi H, va c6 ciing khoang cach dén
H,. V6i diéu kién khéng c6 phan ti nao cta tap
mAau nam giita H, va H_, khi do6:

H:wx+b>+1vbiy=+1

H:wx+b>=-1véiy=-1

Két hop hai diéu kién trén, c6 y(w.x +b) >= 1.

Khoang céach cua siéu phing H, va H.dén

Hyla ! . Cén tim siéu phing H, véi 16 16n nhAt,
[w]

1a gidi bai toan tél uu tim w va b sao cho: f\H
dat cuc dai v61 rang budc yi(w.x; + b) >= 1.

1 a . WW
Tuong duong v6i bai toan cyc tiéu hoa:T V61

diéu kién: y(w.x; + b) > 1, moi i=1..r. Loi giai
cho bai toan t6i uu nay la cuc tiéu héa ham
Lagrange:

L(w,b,a) Z%”W.W” - [Z;:a[ [y,. (”W.x,.” +b)— 1}

Trong d6, a 1a cac hé s6 Lagrange, 0>0.

Loi gidi tim siéu phing t6i uwu trén cé thé
mé rong trong truong hop dit liéu khéng thé
tach roi tuyén tinh (Letsche and Berry, 2001)
bing cach anh xa dit liéu vao mot khéng gian cé
s6 chiéu 16n hon bing cach st dung mot ham
nhan K (kernel). Mot s6 ham nhan thuong diung
nhu:

- Ham tuyén tinh c¢6 dang K(x,y)=x.y

- Ham da thic c6 dang K(x.y)=(x.y +1)¢

- Ham RBF (Radial Basis Function) c6 dang

-\x—g’\:

K(x,y)=e >

Vé6i kha ning vugt troi cua SVM vé tinh
hiéu qua, do chinh x4c, kha ning xii 1y cac bo dii
liéu mot cach linh hoat, viéc st dung may vecto
hé trg SVM da va dang 1a su lua chon t6i uu
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nhat trong viéc gidi quyét cic bai toan phan
loai/dy bao trong mot sé cac nganh khoa hoc.
Bai viét nay ap dung phuong phap phan 16p st
dung may vectd hd trg SVM cho bai toan phan
loai anh chup 14 cay.

3. MO HINH PHAN LGP ANH CHUP LA CAY

Phan nay sé trinh bay mé hinh nhan dang
dé phan biét anh chup c6 phai la 14 cay hay
khéng. Trong cac hé théng nhan dang loai cay
hoidc phat hién/nhan dang bénh cdy, khau dau
tién 1a xac dinh xem 4nh dua vao c6 chiia 14 cay
hay khong trude khi chuyén tiép sang giai doan
nhan dang 14 ctia cay gi hod#c 14 d6 bi bénh gi.
Khau nay quan trong vi né anh hudéng dén do
chinh x4c nhan dang clia toan hé théng. Su
dung phuong phap SVM nhu da trinh bay & trén
dé thuc hién bai toan nay. Qua trinh phan lép
dudgc thuc hién theo hai budc:

Buéc 1: Hudn luyén mo hinh phén 16p dit liéu

Chuén bi dii liéu cho qua trinh huan luyén
(Iya chon tap hgp cac anh chup 14 cAy thich hop;
mdt anh dat yéu cdu la anh cé chita 14 xac dinh
va nén anh mau tring hoic den hoan toan hoic
mét mau nén dong nhat lam néi bat 14). Tap dit
liéu dugc trich chon déc trung va dua vao may
huan luyén phan 16p SVM. Sau khi két thic qua
trinh hu&n luyén, hé thong s& luu lai gia tri cac
tham s nay (cac tham s6 quyét dinh phan 16p -
mé hinh sau khi hu&n luyén) dé phuc vu cho

Dit liéu
huan luyén

qué trinh nhan dang sau nay. Qué trinh huin
luyén dii liéu nhanh hay cham phu thudc vao s6
lugng miu di liéu tham gia hudn luyén, thuat
toan chon dé huén luyén di liéu. Trong bai viét
nay, lya chon thuat toan phan 16p SVM.

Bue 2: Phan 16p dit liéu-thtt nghiém mé hinh.

Sau khi d3 xay dung xong mé hinh huin
luyén dii liéu (budc 1): tién hanh phan 16p véi
mét mau di lidu méi x. Dit lidu x (c6 thé duge
thuc hién tién xu 1y hodc khéng tuy thudc vao
ngudi dung tng dung quyét dinh) dugc trich
chon dic trung, sau d6 sé dugc dua vao tinh
toan théng qua cac tham s6 cia ham quyét dinh
(cAc tham s6 cta mo hinh huan luyén) dé xac
dinh 16p ctia mau dii liéu x (Hinh 2). Buéc phan
16p dit lidu nay gbm nhiéu giai doan:

3.1. Giai doan tién xut ly

Vi anh diu vao (dit liéu nhan dang/ phan
16p) c6 thé 1a anh chita 14 hop 1&, c6 thé 1a anh
khong phai 1a 14 cay, anh 14 cay c6 chtia nhiéu
(anh sang, mau nén khong thich hgp, anh chia
nhiing chi tiét khéng thudc 14..) nén dii liéu nay
¢6 thé duge tién hanh tién xi 1y trude khi nhan
dang (quyét dinh tién xt 1y phu thudc vao ngusi
st dung tng dung). O giai doan nay, ap dung
thuat toan region growing [Shilpa and Krishna
(2011)] va st dung regiongrowing.m dé thuc hién
tach anh ra khdi nén trong phan thuc nghiém.

Mé hinh
sau khi
huan luyén

Huan luyén

\

_i Trichchon
ly “i dactrung

N L

DU liéu

nhan dang

I

Nhén dang

Két qua
nhan dang

Hinh 2. M6 hinh phan 16p Anh chup c6 phai la 14 cay
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3.2. Giai doan trich chon dac trung

P& thuc hién quéa trinh phan 16p, bude trich
chon d#c trung anh c6 vai tro rdt quan trong.
Dic trung anh & day chinh 1a d#c trung noi
dung anh, 14 phan tich ndi dung thuc su ctia cac
biic anh. N6i dung anh duge thé hién bing mau
séc, hinh dang, két cdu (texture), cac dic trung
cuc bd (local features)... hay bat ctt thong tin nao
¢6 tit chinh noi dung anh. Bai bao nay st dung
phuong phap trich chon déc trung toan cuc Gist
[Oliva and Torralba (2001)] va Gist descriptor
[Douze et al. (2009) dugc st dung dé trich chon
dic trung Gist cho anh. Dic trung Gist st dung
b6 loc Gabor vé6i kich thudc 1a 32 (gbm 4 thang
chia va 8 hudng). B6 loc Gabor dugc tinh toan
trude va luu lai. Anh duge chia ra thanh 16 clia
s6, trong méi ctia s6 bd loc duge ap dung dé tinh
vector dic trung. Do vay, sé ¢ tong s6 14 32 x 16
= 512 dic trung trong vector dic trung dé biéu
dién mot anh.

3.3. Chon thuit toan huin luyén va phan
16p dit liéu

Sau khi hoan thanh giai doan trich chon
dic trung anh, tiép theo la chon thuat toan
huén luyén va phén 16p dii liéu anh. Trong phan
cai dat thuc nghiém, lya chon thu4t toan huin
luyén va nhan dang da liéu SVM [Cortes and
Vapnik (1995)]. Dé phat trién tng dung nhan
dang 4nh chup 14 cdy st dung thu vién ma
nguén mé LibSVM (Chang and Lin (2011). Véi
thu vién LiBSVM thuc hién huéan luyén di liéu
(training) st dung lénh svmtrain

model = svmtrain(training label_vector,
training instance_matrix, 'libsvm_options');

Trong d6 libsvm_options ¢6 cac lua chon:

- s svm_type: thiét 1ap kiéu ctia SVM (maéc
dinh 1a 0-C-SVC (multi-class classification);

- t kernel_type: thiét 1ap kiu cho ham (méc
dinh 1a 2-RBF);

- ¢ cost: thiét lap tham s& C cta C-SVC,
epsilon-SVR, va nu-SVR (mac dinh 14 1);

- g gamma: thiét lap gia tri gama cho ham
nhan (mic dinh 12 1/s6 thudc tinh).

Phan Thi Thu Hdng, Doan Thj Thu Ha, Nguyén Thi Thay

Va dé thuc hién phan I6p di liéu st dung
1énh svmpredict

[predicted_label, accuracy,
decision_values/prob_estimates] =
svmpredict(testing_label_vector,
testing_instance_matrix, model,
'libsvm_options');

Trong d6:

model 14 cau tric mé hinh ctia svmtrain
libsvm_options véi:

- buéc_lugng_xac_suét: du doan udc tinh
xac suit ra 0 ho#c 1 (méc dinh 12 0);

- q: cach thiic tinh (khéng diu ra);

- predicted_label: vector du doan dau ra;

- accuracy: vector véi dd chinh xac, tong
binh phuong 16, hé s§ tuong quan binh phuong;

- prob_estimates: néu dugc chon thi cé
vector ude lugng xac suit.

4. KET QUA THUC NGHIEM

St dung Matlab dé cai dit tng dung va
thuc nghiém trén tap di liéu thu thap tu trang
web clia hé théng Leafsnap
[http:/Nleafsnap.com/species/], tit cong cu tra ciu
anh cta google va cac anh tu chup. Di liéu anh
duge thu thap bao gdm anh céc loai anh 14 cay,
anh khéng phai 1a 14 ciy, anh 14 ciy c6é chtia
nhiéu (4nh sang, mau nén khoéng thich hgp, anh
chtia nhiing chi tiét khéng thuoc 14..). Cac anh
14 cay phu hgp 1a 814 anh, khéng phu hgp 1a
343 anh, téng s6 14y 744 mAau anh 14 phu hop,
301 miu anh 14 khéng phu hop cho tap huin
luyén. Déi véi tap miu dé kiém tra, chon ngiu
nhién 150 anh (Hinh 5), trong d6 c6 100 anh 14
phu hop, 50 anh 14 khéng phut hgp tit 1157 anh
ban diu. Chuong trinh ting dung cho phép dua
mo6t anh bat ki vao, cho phép ngudi dung tuy
chon buéc tién xit 1y anh diu vao hay thuc hién
kiém tra truc ti€p anh va cho ra két qua phan
16p ctia hé théng, anh d6 c6 phai la 14 hop 1é hay
khéng, c6 dat yéu cdu cho cac buéc nhan dang
tiép theo hay khéng. Giao dién cua ting dung
duge thiét k& truc tiép trén GUI cta matlab
(Hinh 4).
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Hinh 5. Tap dir liéu chon dé kiém tra 4ng dung
A )3 2 b} ~ N ~ 2, N A N . R 2 ~
D6 chinh xac cua m6é hinh phan 16p dugc lé to1 vu trong ham svmtrain dé so sanh d6

tinh bing ty s6 gitta s6 mAu dugc phan 16p ding
trén tong s6 mAu cua tap tai liéu kiém thu.
Phuong phap phan 16p st dung may vectd ho trg
SVM la phuong phap dua trén viéc cuc dai hoa
dai bién phan 16p (max margin classification) va
viéc lya chon cac ham nhéan (kernel) phu hgp. Vi
vay, dua vao hai tham s 14 t - thudc tinh ham
nhéan (chon t=0,2) va tham s8 ¢ - thudc tinh mtic
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chinh x4c cia md hinh. Déi véi tham s6 t=2
tuong tng v6i ham nhan 14 ham RBF, nén can
cung cap thém gia tri cia C va Gamma. Trong
phan thi nghiém nay, 4p dung thuat toan trong
cong cu grig.py cua bo thu vién LiBSVM dé tim
gia tri t6i vu cho tham s6 C va Gamma. Céc
tham s8 t8i vu dugdc tim trong s& 110 bd gia tri
(C, Gamma) thii nghiém (vé1 C = 2°, 273 271 |



211218 915 Gamma =215, 2718 271 | 2! 2%). Sau
khi da chon duge cic tham s6 C va Gamma t61
uu, bo phin loai SVM sé thuc hién phan loai
trén tap tai liéu kiém thi, va d6 chinh xac tinh
duge trong truong hgp nay la 98,67% (C=2 va
Gamma=8). Két qua thuc nghiém trén cting bd
dit liéu v6i ham nhan tuyén tinh (C=2) cho két
quéa 13 90%. Anh bi phan 16p sai duge chi ra
trong hinh 6 va hinh 7.
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Hinh 6. Anh bi phan 16p sai trong truéng
hop ham nhan RBF, C=2 va Gamma=8
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Hinh 7. Anh bi phan 16p sai trong truong hgp ham nhan tuyén tinh va C=2

Qua trinh chon céc tham s6 phu hgp cho
ham hu4n luyén svmtrain dugc thuc hién qua
thuc nghiém, va danh gia két qua phan 1ép
chinh x4c ctia mé hinh. Déi véi cac tham s6 lua
chon trudsng hop mot (=2, C=2,
Gamma=8) cho ké&t qua chinh xac cao nhat. Mot
s6 anh bi phan 16p sai do hinh dang cia mot s
14 c6 céu tric dic biét, dé gay 14m 14n trong qua
trinh phan 16p. Cac yéu t6 vé diéu kién anh
séng cling anh hudng téi qua trinh phan 16p.

trong
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Bai viét nay da trinh bay phuong phap
phén 16p di liéu SVM, x4y dung mot mé hinh
phan 16p anh chup 14 cay tu d6 cai d:it ting dung
phan 16p anh chup 14 cdy dua trén phuong phap
may vector hé trg SVM. Buée diu tng dung da
phan biét dudec moét anh cé chiia 14 hay khong,
x4ac dinh duge ca nhiing anh chia nhiéu khong
thich hgp cho cac budc trong qua trinh nhan
dang tiép theo véi d6 chinh xac tuong doi cao
(v6i truong hgp chon ham nhin pha hgp). Mot
Gng dung hoan thién nhan dang loai ciy dua

vao anh chup cta 14 ho#c phat hién bénh cay
dua vao cac biéu hién trén 14 ciy thong qua anh
chup 14 cay 1a budc tiép theo dé phat trién tng
dung phan 16p trén.
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