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ABSTRACT

Nowadays, information technology is widely applied in agriculture - the
most developed field in Viet Nam. Among these applications, the detection
and recognition of pests system using handle image technique and computer
vision have been attracted by many researchers. In this paper, the detection
and recognition pests are resolved through two main phases: (1) detect
possible areas that are pests; (2) identify the pests from the possible areas
detected. In the first phase, segment method is used to detect possible areas.
Binary segment and contour detection method is used to get and hightlight
related objects in this phase. In the second phase, some colour features and
shape features are extracted from images. Then, combined with extracted
Seatures, support vector machines are built to classify the image areas which
are found in the previous phase. Classification models are trained to
recognize four grapefruit leaf pests. The training results are over 99.5% for
each model. The experimental result over 500 images is 99.2%. These results
show that the proposed method achieves promising results and can be
applied to identify the pests in reality.

TOM TAT

Ngay nay, cong nghé thong tin da duwoc umg dung rong rdi trong nong
nghiép, linh vic phat trién nhat cia nuée ta. Trong s6 cdc vmg dung ndy, hé
théng phat hién va nhdn dang sdu bénh sir dung ky thudt xir Iy dnh va thi
gide mdy tinh dang thu hit nhiéu nha nghién ciu trong va ngodi mudc.
Nghién ciru nay trinh bay phicong phdp dé phat hién va nhdn dang sdu bénh
trén ld budi. Bai todn dwoc gidi quyét thong qua hai giai doan chinh la: phat
hién ving ing vién coé kha nang la sau bénh; nhan dang sdu bénh tir cdc
ving ing vién da phat hién. O giai doan thir nhdt, phwong phdp phan doan
anh dwgc thie hién dé xdc dinh vimg vmg vién cé thé la doi twong sau bénh.
Giai dogn nay sir dung phwong phdp phan ngudng nhi phan két hop voi ky
thugt do bién de tach ldy ving img vién. O giai doan thir hai, mét sé dac
trung vé mau sdc va hinh dang dwoc trich ra tir anh. Sau @6, mé hinh may
hoc vecto hé tror (SVM) diegre xdy dung két hop véi cdc ddic trung da trich ra
truée dé dé phan 16p ving imng vién. Chiing toi hudn luyén mé hinh phdn 16p
dé nhin dang bon logi sdu bénh trén la budi. Két qua hudn luyén dat trén
99,5%. Két qud thiec nghiém nhdn dang trén 500 dnh sau bénh cho thay o
chinh xdc xap xi 99,2% da khdng dinh phicong phap a"‘e nghi la rat trién vong
va cé thé dp dung vao nhdn dang sdu bénh trén thuec té.

Trich dan: Nguyén Minh Triét, Truong Quéc Béao va Truong Quéc Dinh, 2017. Ty dong nhan dg}ng mot sb
loai sau bénh trén 14 budi st dung cong nghé anh. Tap chi Khoa hoc Truong Pai hoc Can Tho. So
chuyén dé: Cong nghé thong tin: 88-95.
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1 GIOI THIEU

Viét Nam 1a mot nude phat trién néng nghiép,
nganh coéng nghiép cy dn qua ¢ nudc ta ¢ tiém
nang rat 16n va dong mot vai trd quan trong trong
néng nghiép san xuat. Buoi 1 loai cdy an trai co
gia tri kinh té cao. Budi duge tréng & rat nhiéu dia
phuong trén ca nude. Tinh Vinh Long ndi tiéng véi
gidng budi Nam Roi, Bén Tre ndi tiéng véi budi da
xanh, Déng Nai ¢6 buoi duong 14 cam, Phu Tho ¢6
budi 16,...

Trén thé giéi da co mot sd cong trinh nghién vé
ciru nhan dang sau bénh trén trai ca chua, dua
chudt,... bang cach van dung k¥ thuat xtr 1y anh va
nhan dang da dat dugc mot s6 két qua kha quan.
Cac hé théng nhan dang sau bénh thuong duoc thir
nghiém trong diéu kién 1y tuong 1a méi trudng nha
kinh, chua dugc ap dung rong rdi vao mdi truong
thuc té ngoai troi (Mundada and Gohokar, 2013),
nghién ciru nay co thé nhan biét chinh xac 1a cay c6
hodc khong c6 sdu bénh ndm trén d6. Hé nhan dang
¢6 thé nhan dang sau bénh tong quat khi da c6 dir
liéu sau bénh nhu dugc trinh bay ¢ Faithpraise Fina
et al. (2013) st dung két hop ky thuat K-Means voi
bd loc tuong hop (correspondence filter) dé nhan
dang sau bénh. Pén nay, van c6 rit it hé thong
nhén dang sau bénh cho mét loai ndng san. Nghién
cttu dugc trinh bay boi Murali Krishnan and
Jabert.G, 2013 st dung ky thuat phan cum K-
Means va phép trir anh dé phat hién sau bénh trén
la ca phé va chua xdy dung mot hé théng nhan
dang siu bénh day du, chi ding lai & muc phat hién
nhung chua nhin dang dwoc sdu bénh. O Viét
Nam, hién nay chua c¢6 cac cong bd vé hé thdng
phat hién va nhan dang siu bénh trén ciy trong
mic du phat trién manh vé nong nghiép. Vi vay,
nghién clu vé phat hién va nhan dang sau bénh
trén 14 budi c6 y nghia khoa hoc va thyc tién cao.

Trong bai bao nay, ching t6i dé xuét giai thuat
méi dé phéat hién va nhan dang siu bénh trén 14
budi sir dung k¥ thuat phan doan anh, két hop véi
phuong phap do bién va phan tich hinh dang dé
phat hién ving tmg vién 1a cac ddi twong c6 kha
nang 1a séu bénh. Tiép theo, cac ving mg vién s&
dugc phén tich nhdm trich ddc trung anh va phan
loai dé nhan dang sau bénh bé‘mg SVM.

Phat 5 i A
i 3 . Rit H Nh
L TR hi¢n trich @ZE da:il;
siiu i i ¢ 2
bénh Iy E> yone dac E> phan E> sdu
¥ ng trum 16 bénh
vién g P =

Hinh 1: So' d6 téng quat ctia phwong phap dwgc
de nghi

Quy trinh giai guyét bai toan dugc trinh bay

nhu Hinh 1. Muc tiép theo ctia bai bao s€ gioi thi¢u
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chi tiét noi dung cia giai thuat xur 1y anh va nhan
dang dé phat hién va nhan dang sau bénh trén 1a
budi. Cac két qua thyc nghiém va thao luan dwoc
trinh bay ¢ muc 3. Két luan va hudng phat trién
duoc dua ra trong muc 4 cua bai bao.

2 NOQI DUNG NGHIEN CUU

Cay budi thudc ho hang cay the. Ciing nhu cac
loai cay c6 mui khac, buoi thuong bi kha nhiéu loai
sau hai trén than, qua va 1a. Trong d6, sau hai trén
14 budi thudc loai nguy hiém do chung lam cho cay
giam quang hop din dén cy sinh truong va phat
trién kém, dic biét 1a d6i véi cay con, hoa va trai
d& rung. Mot sb loai sau hai 14 budi co thé ké dén
1a bo xit nau, ¢ sén, rép sap, rép vay (Hinh 2).

Hinh 2: T trai sang phai: bo xit niu, oc sén,
rép sap, rép viy

2.1 Tién xir ly

Dau tién, anh dau vao s& dugc chuyén tir khong
gian mau RGB sang HSV hoac Lab. Thuc nghi¢m
cho thiy viéc xtr 1y anh trén khong gian mau HSV
cho két qua t6t trong trudng hop can phan doan
mot dbi twong trén mot 1, trong khi d6 viée xir ly
anh trén khong gian mau Lab cho két qua phan
doan anh t8t ddi véi mot hodc nhidu dbi tuong trén
mot 14 buoi.

Sau khi chuyén anh dau vao tir khong gian mau
RGB sang khong gian mau HSV thi anh s€ dugc ap
dung k¥ thuat ting d6 twong phan voi tham sb o =
2 (d6 twong phan) truée khi chuyén sang anh da
mirc xam. Tiép dén, ky thuat loc m¢ v6i mat na
kich thudc 3x3 duoc ap dung nhdm nang cao chét
luong anh trude khi chuyén sang giai doan phéan
doan anh.

D6i v6i anh duge chuyén tir khong gian mau
RGB sang khong gian mau Lab thi khong can thuc
hién giai doan tang d twong phan va ap dung ky
thuat loc van cho két qua tét, do dé6 phwong phap
nay dugc sir dung trong hé théng thuc nghiém.

2.2 Phat hién vung @ng vién

Pé trich dugc vung tng vién trén 14 chia siu
bénh, ching t6i thyc hién cac budc sau: phan doan
anh dé tach ving tng vién (sdu bénh) ra khoi nén
(vung 1a buoi), sau d6 st dung phép toan hinh thai
dé 1am sach, 1am tron va ndi bat vung ung vién,
cudi cung tién hanh xay dung vién (contour) dé
trich 1dy ving ung vién chira sau bénh tir anh gbc
dau vao.
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2.2.1 Thudt toan tw dong phan nguong Otsu

Giai doan déu tién dé c6 dugc ving tng vién 1a
phan ngudng anh dau vao. Anh gbc dugc chuyén
sang anh nhi phan bang ky thudt phan ngudng vai
ngudng Otsu.

Thuat toan Otsu thyc hién thong qua cac budc
sau (Truong Qudc Bao, 2013):

Kiém tra tat ca ngudng T.

Véi mdi ngudng T duoc chon, thyc hién:

Tinh gia tri trung binh va gia tri phuong sai cho
mirc xam cia moi 16p.

Chon ngudng sao cho gia trirt(*')ng binh phuong
phuong sai cua cac 16p 1a 16n nhat.

Hinh 3 minh hoa viéc chon ngudng phan doan
cua thuét toan Otsu.

A

=< .
T

Hinh 3: Phin nguwdng Otsu

Thuét toan Otsu hai 16p:
Tinh gia tri trung binh mc xam:
ny
Pi = T €))
pi =0 2
L-1
> m=t 3
i=0

Trong d6: i 1a mic xam, n; 1a sO luong diém
anh c¢6 mirc xam i.
Tinh trong so (t 1a ngudng):
t

w@®=Y p @)
i=0
L-1
0= p 5)
i=t+1
Tinh gia tri phuong sai:
wo=y ©
! i=o w1 (1)
L=y o U
2 i=t+1 92
L-1
=" ip ®)
i=0
Tinh tong phuong sai:
g ()
= w (O (g (V) — pp)? )

+ 0, (D) (12 () — pr)?
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Chon ngudng tbi wu t*
t* = ArgMaxo<< -1 {05 (D)}
2.2.2 Phwong phap do bién Laplacian

(10)

Sau khi anh dau vao duogc nhi phan hoa, k¥
thuat do bién duoc 4p dung vao giai doan nay
nham x4c dinh bién cta ving tmg vién. O nghién
ctru nay, ching t6i st dung phuong phap do bién
Laplacian.

2.2.3 Xuk ly hinh thai — Phép toan dong

Két qua ciia budc do bién 1a vién cua ving Gmg
vién. Tuy nhién, cic vién nay c6 thé chua duoc lién
mach hodc chua that chinh xac. Do do, chung t6i
st dung thém phép toan hinh thai, & day phép toan
dong dwoc 4p dung véi kiéu mat na elip, kich
thudc 3x3. Trong phép toan dong, phép toan gian
n6 duge thuc hién nam lan, phép toan co duge thue
hién nam lan ngay sau d6. Két qua cua qua trinh
nay 1a vién (contour) cua cac vung Ung vién, tir do
tach lay cac doi tuong dugc xac dinh boi cac vién
d6. Sau do, cac dbi tuong nay s€ dugc dat sang anh
khac véi kich thudc vudng, nén den. Anh nay dugc
diéu chinh lai thanh kich thudc 25 x 25 pixels.

a b e d

Hinh 4: Cac budc thuc hién tach ving tng vién
khéi dnh goc

Hinh 4 m6 ta cac budce tach vung tng vién khoi
anh gbc. Pau tién, anh gdc (Hinh 4a) dwoc nhi
phan hoa voi ngudng Otsu va tién hanh do tim vién
(Hinh 4b). Tiép dén, vién cua ddi tuong dugc dat
1én anh gdc nhu Hinh 4c. Cubi cung, ving anh nim
trong vién dugc sao chép sang anh mdi v6i nén
den.

2.3 Rut trich dic trung

Bén loai sdu bénh duoc chon c6 mau sic va
hinh déng tuong d6i khac nhau nén chung toi tap
trung chu y€u vao viée rat trich cac déc trung lién
quan dén mau sic va hinh dang. Timg tam anh s&
duoc doc qua va tién hanh rat trich cac dic trung
sau: Color moments (Hoang Van Hi¢p, 2011),
Color correlograms (Claudio Taranto ef al., 2010),
Zernike moments (Jamie Shutler, 2002).

2.3.1 Dac trung Color moments

bac trung mau sic dau tién duge st dung la
Color moments. Vi dac trung nay, anh RGB duogc
tach thanh ba kénh mau riéng biét Red (d0), Green
(xanh 14 cdy), Blue (xanh duong). Sau d6, ching
toi s€ tinh toan dac trung gia tri trung binh (Mean),
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d6 léch chuan (Standard deviation) va d6 1éch phan
bb (Skewness) trén timg kénh mau. Anh gdc ciing
duoc chuyén sang anh da muc xam dé trich dic
trung Color moments. Cudi ciing, dic trung trén ba
kénh mau va dac trung trén anh xam s€ dugc ghép
lai v6i nhau dé tr& thanh dic trung Color moments
cua burc anh. Céc déc trung nay duoc tinh toan theo
cac cong thire (11), (12) va (13):

Gid tri ky vong, gid tri trung binh
N

(Mean): Ei:z %pii an
j=1
Do léch chuin (Standard deviation):
(12)
(Skewness):
(13)

Trong do: pij la gia tri cia kénh mau 1 tai pixel
¢6 vi tri j trong anh.

Thuc nghiém cho thiy viéc tach anh gbc thanh
ba kénh mau song song véi viéc chuyén sang dnh
da mirc xam dé rut dac trung s€ dem lai hi¢u qua
tot hon, d6 chinh xac cao hon so véi viéc chi rat
dac trung tryc tiép trén anh da mirc xam.

2.3.2 Dac trung Color correlograms

Dic trung mau sic tiép theo dugc st dung 1a
Color correlograms. Ciing nhu dic trung Color
moments, dé rit trich dic trung Color correlograms
thi anh RGB cling dugc tach thanh ba kénh mau
riéng biét Red (do), Green (xanh 14 cdy), Blue
(xanh dwong), dong thoi anh gbc ciing duoc
chuyén sang anh da mic xam dé rat trich dic
trung. Tham s6 cho dic trung Color correlograms
duogc chon nhu sau:

Mtc xam cua mau dugc phan theo cum (k),
moi cym nam gia tri lién nhau. Nhu vay, voi 256
mirc xam ta duoc 52 cum.

Khoang cach tir diém anh dang xét dén diém
anh can so sanh ve gia tri muc xam (d) dugc chon
lan lvgt nam gia trila 1, 2, 3, 4, 5.

Tham sb k va d dugc chon dua trén thuc
nghiém. Chiing t6i tién hanh thay ddi cac gia tri
ctia k va d dong thoi kiém tra d chinh xac ciia mo
hinh phan 16p SVM (Bang 1). Dua vao Bang 1, ta
thdy viéc chon gié tri k = 52 va d=1{1,2,3,4,
5} dem lai do chinh xac cao nhét cho md hinh phéan
16p.
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Bang 1: Bang danh gia d§ chinh xic ctia mé
hinh phén 16p SVM dua vao tham s6 d
va k ciia dic trung Color correlograms
trong mdt s6 truomg hop

Do chinh xac cia

STT k d mo hinh SVM
1 52 {1,2,3} 99,1111 %
2 52 {1,2,3,4,5} 99,5 %
3 52 {1,2,3,4,5,6,7} 99,4444 %
4 43 {1,2,3,4,5} 99,1667 %
5 64 {1,2,3,4,5} 99,2778 %

Véi tham s6 k va d da dugc chon, chiing t6i tién
hanh trich ddc trung trén anh da mrc xam va anh
da mirc xam theo timg kénh mau. Sau khi tong hop
lai s€ dugc dac trung Color correlograms cho biic
anh.

Pbi véi anh RGB, s6 lugng mau sic rat 16n
(hon 16,7 triéu mau), viéc tdich anh RGB thanh anh
da mirc xam giup cho viéc tinh toan xur ly dugc
don gian hon rat nhidu. Pong thoi, anh dugc tach
lam ba kénh mau gitp gia taing d6 chinh xac trong
nhén dang. Thyuc nghiém cho théy v6i cach chon
tham s6 k va d nhu da néu & trén dem lai két qua
khé t6i wu, dd chinh xac cao va loai bo dugce su du
thira cua dit liéu, dong thoi rit ngén thoi gian xir
ly.

2.3.3 Dac trung Zernike moments

Trong nghién ctru nay, ching t6i sir dung mot
ddc trung hinh dang 13 Zernike moments. Dé rut
trich ddc trung nay, anh dau vao duoc chuyén tir
anh mau RGB sang anh da mic xam. Sau do,
chung t6i ap dung cong thic (14) dé tinh da thic
Radial.

m—|n|
-
Rpn(0) = ) (=1)°
5=0 (14)
(m — S)! m-2s
r

- ()

Khi da ¢6 da thirc Radial, ching t6i tién hanh
tinh Zernike moments theo (15):

+1
:mn Z Zp(x,y)v;;m(x,y) (15)
X y

Chang t6i thir nghiém trén nhidu bac cua
Zernike moments dé xac dinh do chinh xé4c ctia méd
hinh phan 16p (Bang 2). O day, bac cua Zernike
moments dugc chon 1a 8 do mdé hinh phan 16p
SVM dat do chinh x4c cao nhét.

Zmn

Qua thyc nghiém, ching t6i nhan thay rang ba
dac trung da chon cho thoi gian trich dac trung
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nhanh choéng, dung luong tip tin dic trung nhd.
Tuy nhién, bo dic trung & trudng hop ndy van dam
bao dem lai d§ chinh xac cao trong qua trinh phan
16p nhan dang.

Bang 2: Biang danh gia d¢ chinh xac ctia moé hinh
phin 16p SVM dua vao bic cia Zernike
moments trong mét so truong hop

S6 chuyén dé: Céng nghé thong tin (2017): 88-95
3 KET QUA THUC NGHIEM
3.1 Két qua phat hién ving ng vién

Chiing t6i sit dung 500 anh dé kiém thi, ti 1¢
tim dugc bao dong (vién) cua vung Ung vién la
100% (Bang 3).

Bang 3: Két qua phat hién vang tng vién

STT Bac ctia Zernike DP9 chinh xac ciia mo S8 anh kiém S6 anh p!uit h'ién S(f) {ln-l: khong
moments hinh SVM thir dwgc vung img ph‘at h1,§:n du:(;rc
1 6 99,2222 % vién  vung \ing vién
2 7 99,2222 % 500 500 (100%) 0 (0%)
3 8 99,5 % 3.2 Két qui hun luyén SVM véi diic trung
g 190 gg’ggg Zf’ Color moments, Color correlograms va Zernike

5 0

Sau khi t;ich dac trung cua anh, dir liéu s€ dugc
chuan hoa dé phu hop vai thu vién LibSVM.

2.4 Huén luyén phan 16p

Sau khi c¢6 dwoc tap tin dic trung dd chuan hoa,
tap tin ndy sé& tré thanh déu vao cua may hoc SVM.
O day, chung t6i sir dung thu vién LibSVM (Chih-
Chung Chang and Chih-Jen Lin, 2001) dé xay
dung mo6 hinh phan 16p, cac budc thyc hién nhu
sau:

Budc 1: Cac dac trung da duogc xuit ra & bu(:wc
rat trich dac trung s€ 1a dau vao cua qua trinh huan
luyén phan 16p.

Budc 2: Chon céc thong s6 phu hop dé viée xay
dyng mé hinh phan 16p. Pbi voi mdi tap tin didc
trung dau vao, chung toi st dung cong cu grid.py
cia thu vién LibSVM dé chon tham sb tdt nhét,
dam bao cho qua trinh huan luyén dem lai d chinh
xac cao nhat. Déi véi tap dic trung dd chon & trén,
tham s6 g (gamma ctia ham nhan) dugc chon la
0,125 va c (chi phi) dugc chon 1a 8.

Buéc 3: Hudn luyén moé hinh SVM bang
phuong thitc Train() véi tap tin dac trung da chon
& budc 1, cac thong so da chon 6 budce 2.

. Buéc 4: Kiém tra do chinh xac cua mé hinh
bang phuong thirc
EvaluateClassificationProblem().

Pau ra cia giai doan nay 1a mo hinh phan
16p. M6 hinh nay dung dé phan 16p nhan dang
sau bénh.

2.5 Nhin dang siu bénh

Sau khi ¢6 dugc mo6 hinh phéan 16p, chung t6i
tién hanh kiém tra qua trinh phan 16p cia SVM. Dix
liéu ddu vao 1a tap tin dir liéu ddc trung cua anh.
SVM s& sir dung phuong thirc Predict() dé tién
hanh phan 16p nhan dang va két qua cua giai doan
nay 1a nhan (16p) cta dir liéu dau vao.
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moments
3.2.1 Gia tri tham sé hudn luyén
Véi tap dir li€u sau bénh da thu thap duoc,
ching t6i xay dung m6 hinh phén 16p SVM voi cac
tham so nhu sau:
— SVM type: C-SVC
Kernel type: Radial basis
— Gamma: 0.125
— Cost: 8
3.2.2 Két qua hudn luyén

V6i gia tri tham sé huén luyén da tim duoc,
chung t6i tién hanh huan luyén md hinh phén 16p
va kiém tra két qua. Cu thé nhu sau:

— S6 mau huén luyén: 1800 mau.

—  S6 lwgng mau kiém tra: 500 mau voi

S6 mau phan 16p ding: 496 mau (chiém 99,2
%).

S6 méau phan 16p sai: 04 mau (chiém 0.8 %).

3.3 Két qua kiém thir

3.3.1 Truong hop 1: mot sau bénh/ mot la
buci

Chung t6i tién hanh kiém thir trén hinh nh séu
bénh. Keét qua kiém thtr v6i m6 hinh phan 16p nhén
dang SVM dugc trinh bay chi tiét nhu Bang 4.

Hinh 5 minh hoa cho nhan dang mét sdu bénh
trén mot 1a. Trong d6, Hinh 5a minh hoa nhan dang
dbi twong sau bénh, Hinh 5b 1a truong hop 14
khong chura déi tugng sau bénh.

A
Hinh 5: Nhan dang m{t sau bénh/la

B
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Bing 4: Bang két qua kiém thir chwong trinh déi véi mgt sau bénh/la

Loai sdu bénh

S6 lwgng miu S6 lwgng méu nhin dang

S6 lwong miu Thoi gian xir

kiém thir ding nhan dang saily trung binh
Bo xit nau 100 99 (99%) 01 (01%) 206 ms
Oc sén 100 98 (98%) 02 (02%) 150 ms
Rép sap 100 100 (100%) 00 (00%) 151 ms
Rép vay 100 100 (100%) 00 (00%) 142 ms
Khoéng cd sau bénh trén 14 100 99 (99%) 01 (01%) 281 ms
Tdong cong 500 496 (99,2%) 04 (0,8%) 186 ms

3.3.2 Truong hop 2: nhiéu sdu bénh/ mot la
buci (mo rong)

Chung t6i mé rong pham vi cia dé tai bér}g
cach xay dyng thém chirc niang nhan dang nhicu

sau bénh trén mot 1a budi. Két qua kiém thir nhidu
sdu bénh trén cung mot 14 véi mo hinh phan 16p
nhén dang SVM duoc trinh bay chi tiét nhu Bang
5,6,7.

Bang 5: Bang két qua kiém thir chwong trinh d6i véi hai sdu bénh/la

S6 lwong siu S6 lwong miu

S6 lwong miu nhan dang ding  Thoi gian xir ly

So6 loai sdu bénh

bénh trén la kiém thir

2 sdu bénh 1 sdu bénh trung binh

1
2

12

2 02

12 00
02 00

347 ms
366 ms

Hinh 6 minh hoa cho nhan dang hai sdu bénh
trén mot 14. Hinh 6a chira hai ddi tugng sau bénh
cung loai. Hinh 6b chua hai déi tugng sau bénh
khac loai.

a b
Hinh 6: Nhéin dang hai sdu bénh/la

Bang 6: Bang két qua kiém thir chwong trinh dbi véi ba siu bénh/1a

S6 lwong sdu  S6 loai sdu S6 lwong miu

S6 lwgng miu nhin dang ding

Thai gian xir ly

bénh trén la bénh kiém thir 3 sdu bénh 2 siu bénh 1 siu bénh trung binh
3 1 12 12 0 0 426 ms
2 02 02 0 0 439 ms

Hinh 7 minh hoa cho nhan dang ba sau bénh
trén mot 14. Hinh 7a chtra ba dbi twong siu bénh
cung loai. Hinh 7b chita ba ddi twong siu bénh
thudc hai loai khac nhau.

Hinh 7: Nhan dang ba sau bénh/la

Bang 7: Bang két qua kiém thir chwong trinh di véi bon sau bénh/la

SO lwgng siu  S6 loai SO lwgng miu

S6 lwong miu nhan dang ding

Thoi gian xir

bénh trénla  siu bénh kiém thir 4 siu bénh

3 sdu bénh 2 siu bénh 1 sdu bénh ly trung binh

1 10 09

4 2 03 02

01 00 00 513 ms
01 00 00 576 ms

Hinh 8 minh hoa cho nhan dang bén sau bénh
trén mot 14. Hinh 8a chira bon ddi twong sdu bénh
cung loai. Hinh 8b chtra bdn dbi twong sdu bénh
thudc hai loai khac nhau.

Trong mot s truong hop hé théng khong tim
duoc vung anh la d6i tugng sau bénh nhu Hinh 9.
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Hinh 8: Nhin dang bén siu bé¢nh trén 14
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3.3.3 Truong hop 3: phat hién va nhan dang
doi twong sau bénh khong chinh xac

Hinh 9 1a anh chira 04 d6i twong siu bénh
nhung hé théng chi phat hién dugc 03 dbi tugng.
Nguyén nhan cua viéc phat hién khong day du nay
la do qua trinh phat hién vung mg vién chua that
tdt. Han ché nay co thé duoc khic phuc béng cach
tinh toan lai ti 1€ kich thudc cac vung ing vién.

Hinh 9: Vi du vé trwomg hop phat hién viing
wng vién khong day dua

Ngoai viéc phat hién khong day du vung tng
vién, hé thdng ciing c¢6 thé nhan dang ddi tuong sau
bénh khong chinh xac. Hinh 10 minh hoa cho viéc
nhan dang nham loai sau bénh trén anh. Dbi tuong
sau bénh trong hinh 13 dc sén nhung hé thong nhan
dang 1a rép sap. Viéc nhan dang khong chinh xac
do hai nguyén nhan chinh: (i) viéc phat hién ving
tng vién khong chinh xac din dén thay doi hinh
dang cua d6i tuong; (ii) do dic trung ciia ddi twong
dugc rut trich gan giéng voi dic trung cta 16p khac
dan dén SVM phan 16p khong chinh xac.

Hinh 10: Vi du cho trwong hop nhan dang déi
tuwgng khong chinh xac

3.4 Panh gia két qua

Thoi gian xu ly va d chinh xac cia chuong
trinh phu thudc vao hai giai doan chinh 1a phat hién
vung ung vién va nhan dang séu bénh tr cac vung
ung vién do.

3.4.1 Phat hién vung vng vién

Vé mirc d6 chinh xac: Bang 4 cho thiy ky thuat
phat hién vung ung vién tot, do chinh xac cao.

Vé mie d6 thoi gian xir 1y: chwong trinh ¢6 thoi
gian xtr ly phu hop trong viéc phan doan anh, phat
hién vung tng vién.

) bo chinh,xéc cua giai doan nay phu thudc chu
yeu vao chat luong (d6 tuwong phan, d§ sang,
nhicu,...) cua anh dau vao. Trong khi do, thoi gian
xtr ly cua giai doan nay lai phu thugc chu yéu vao
kich thuéc cua anh.

3.4.2 Nhan dang sau bénh

Tir Bang 5, 6, 7, ching ta nhén thay:
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Chuong trinh ¢6 d§ chinh x4c cao, nhén dang
chinh x4c céc loai sau bénh da duge huin luyén. 6}
Hinh 6a sb lugng ving Gmg vién dugc tim thay 1a
03, s6 luong ddi tuong sdu bénh dugc nhan dang la
02 do mdt ving tmg vién dugc hé thdng xac dinh
khong phai 1a sdu bénh. Tuong ty nhu vdy, 6 Hinh
8a, s0 luong vung tmg vién dugc hé thong tra vé 1a
05, trong khi d6 sb luong ddi tuong sau bénh nhan
dang duoc 1a 04 do mdt vung ung vién dugc xac
dinh khong phai la sdu bénh.

Chuong trinh c6 thoi gian xu 1y phu hop trong
viéc trich dac trung, huén luyén va nhan dang sau
bénh (thoi gian xir Iy trung binh trong cac Bang 5,
6, 7 1a tong thoi gian phat hién ving tmg vién va
nhan dang sau bénh tir cic ving ung vién).

Do chinh xéc cla giai doan nhén dang phén 16n
phu thude vao chét lwong anh, déc trung anh duogc
st dung, déng thoi phu thude vao do chinh xac cia
mo hinh phan 16p. Trong khi d6, thoi gian xu ly
phu thudc chi yéu vao sb lugng ving tmg vién tim
thdy & giai doan trudc do, s6 lwong thanh phan dic
trung dugc rut trich.

4 KET LUAN

Nghién ctru nay di dé xudt mot giai phap dé
phat hién va nhan dang mot s6 loai sau bénh trén 14
budi bang k¥ thuat xtr 1y anh két hop voi may hoc.
Giai phap duoc thuc hién qua hai budc chinh: phan
doan anh béng thudt toan Otsu, do tim bién ving
g vién két hop voi phép xir 1y hinh thai sau do
rit trich dic trung mau sic va hinh dang cua ving
g vién dé tién hanh huin luyén nhan dang bang
may hoc vecto hd trg. Thuc nghiém tién hanh trén
500 anh, d6 chinh xac cia hé théng dat 99,2% voi
thoi gian xr 1y trung binh khoang 200 ms. Két qua
dat duoc rat hira hen cho viée ap dung vao h¢ théng
nhén dang sau bénh trong nong nghiép.

Sép t6i, ching t6i s& thu thap s6 lwong hinh anh
16n hon, da dang hon dé m¢ rong pham vi ap dung
ctia nghién ctru. Pong thoi thir nghiém thém mot sd
phuong phap phat hién va nhan dang khac dé S0
sanh vu, khuyét diém so voi phuong phap @& xuit.
Tiép dén, ching t6i huéng sang viéc cai dat ing
dung 1én thiét bi di dong nham ap dung rong rai
cho néng dan.
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