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Tom tit:

Sinh trwémg va phat trién cia ciy trong ndng nghiép phu thudc rit nhidu yéu té nhu giong, ché d¢ dinh dudng, diéu
kign thoi tiét..., trong d6 yéu t6 sdu bénh tic djng truc tiép dén ning sut va c6 kha niing Iy lan trén dién rong. Pbi
véi lia, mét loai cdy trdng chii lirc ciia Viét Nam, déng vai tré quan trong trong an ninh lwong thwe va xuit khiu,
mic di quy trinh chim séc - phong trir sdu bénh dugc tuin thi mét cach nghiém ngit, nhung vin khong thé kiém
soit hoan toan cic mam méng ciia sdu bénh. Véi mé hinh canh téc trén dién tich 16m, sir dung mit ngudi rit khé
dé phat hién cdc déu higu ciia sdu bénh trong nhimg giai doan phat trién ban diu. Trong bai bao nay, cac tic gia
nghién ciru d& xuit md hinh sir dung trich chon ddc trung SIFT (Scale-Invariant Feature Transform) va phan lép
SVM (Support Vector Machine) nhim xir Iy c4c hinh anh trén 14 ciia cdy lia. M hinh niy cé thé phat hién va nhan

biét 4 loai sau bénh trén cdy lia: dém viin, dao 6n, siu cudn 13, riy niu. Két qui thue nghi¢m trén mé hinh c6 thé dat

dwoc df chinh xac tir 80 dén 85%.

Tir khda: siu bénh lia, SIFT, SVM.
Chi sé phén logi: 2.2

Bat vin dé

Viét Nam 1a mét nude nong n‘ghié’p va ~hién dang la mét
trong nhiing quéc gia dimg diu vé xuat khau lua gao. Lua la
loai cdy luong thuc dugc trong nhiéu vu trong nam tai hau
hét cac ving di‘mg béng trén ca nudc, dic biét 1a Pong bang
song Ciru Long va Déng bing song Hong, khi sau bénh gy
hai s& lam sin lugng lua sut giam déng ké. Trong hiu hét cac
truong hop, siu hoic bénh déu dugc phét hién qua 14 hoadc
than cdy laa (thé hién ré nhdt trong giai doan tré béng).
Do d4, vie}c xac dinh sém céc triéu chirng clia sau bénh cé
y nghia rat quan trong trong phét trién san xuét. Dé tang
nang sudt cho m§t miia vy, ngudi nong dan can phai tiép
can cac chuyén gia tr van vé viéc didu tri dich hai, bénh
cho céy trong va cac bién phap xir Iy. Hién nay, trén thé gidi
da co6 nhicu cong trinh nghién ctru vé nhan dang sau bénh
trén cdc loai cdy an qua ngan ngay nhu ca chua, dua. .. bang
cac phuong phap c6 sir dung k¥ thuat xir Iy anh da dem lai
dugc nhimg ket qua rat kha quan. Cac hé théng phat hién
nay thuong chi duoc ap dung trong cac méi truomg 1y tuong
nhu moi trudng nha kinh, chua dugc ap dung rong rai trong
diéu kién thuc t€ ngoai tri. Trong nudc cling chua c6 nhidy
cong trinh nghién ctru vé nhan dang sau bénh chuyén cho
mot loai ndng san, hon nira cac phuong phép phat hién sau
bénh ciing chua dugc toi vu.

Trong nhirng nam gan déy, cdc nghién ciru trén thé gisi

‘Tdc gia lién hé: Email: ngoctut@cfoc.vn

TAP CHI

mggﬁg\/ﬁ Nam 61(8) 8.2019

da tap trung nhiéu hon vao sir dung cac thuat toan, phuong
phap xtr ly anh dé phat hién va phén loai cac loai sau bénh
cho cdy lua. Nandini va Anoop (2016) [1] d dura ra phuong
phap phén loai bénh trén cay lha s dung k§ thuat biéu db
thich nghi cia Wiener [2], sau d¢ sir dung phuong phap
Otsu [3] cho tach ngudng nhi phan, cui cing phan 16p bang
cach két hop giira phuong phég SVM va Fuzzy logic cho do
chinh xac dat duoc tir 85,71 dén 93,33%. Do sir dung biéu
d6 thich nghi cho tinh toan dac trung cua anh, nén phuong
phip do nhém tic gia dua ra can sir dung mau dau vao c6 do
phén gii cao va bj anh hudng manh khi xuét hién cac thanh
phén khac khong phai la dau hi€u sau bénh. Phadikar va cs
(2013) [4] dua ra phuong phép phan doan dua trén nang
lugng Fermi dé c6 1ap khu vuc bi nhiém cua hinh anh 14
laa, cac tinh nang quan trong dugc chon béng cach sir dung
ly thuyét tap tho (RST), két qua cia phuong phap dat duoc
91,89%. Nghién ciru ciia Pawankumar va Angadi (2017) [5]
da xay dyng thanh cong mot Web server dé xur Iy tryc tiép
b anh thu thap, ca hai thudc tinh mau sic va trich xuét dac
trung dugc sir dung voi da phén 16p SVM di cho d6 chinh
xac 84,41%. Mohanty va cs (2016) [6] da d& xuét sir dung
Deep Learning cho phat hién 26 loai bénh trén 14 loai 14
cay véi tap dit liéu 16n 54.306 anh dAu vao, da trén cdc mé
hinh xdy dyng nhém nghién ciru da dat duogc do chinh xac
1€n tGi 99,35%.
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Abstract:

The growth and development of crops in agriculture
depends on many factors including seed, nutritional
status, weather conditions, and etc., in which pests
and diseases directly affect the yield of crops and can
spread widely. Rice, a major crop of Vietnam, plays an
important role of food security and export. Although the
pest and disease control procedures for rice are strictly
applied, it is still unable to fully control the germ of pests.
With a large-scale cultivation mode, the human eye is
found very difficult to detect signs of pests in the early
stages of development. In this paper, authors propose a
model using SIFT (Scale-Invariant Feature Transform)
features and SVM (Support Vector Machine) for
processing images of rice’s leaves. This model can detect
and identify 4 pests in rice: zebra blast, rice blast, leaf
rollers, and brown backed hoppers. Experimental results
on the model can achieve the accuracy from 80 to 85%.

Keywords: rice pests and diseases, SIFT, SVM.
Classification number: 2.2

Trong bai bdo nay, ching tdi di sau vao phuong phap
phat hién sau bénh cd sir dung ky thudt xu ly anh tich horp
thuat toan SIFT va phan lép SVM. H¢ thong duge dé xudt
nhdm phat trién mot chuong trinh phin mém dé nhan ra

hinh dnh cua 1d bénh hay bong ltia bénh bing cach su dung

cac lop da dLI‘OC hudn luyén truorc d6. Céc thong sé dau vao
cua phan mém gdm: mau sic cua l4, vét thang hay bién
dang bé mat la... Nhirng dac trung cm tirng loai bénh khi
thu duoc sé dugc thudt toan xir ly roi dua ra két qua mot
cach chinh xac. Tur dd, ngudi ndong dan s co phan u‘ng kip
thoi cling nhu duge hudng din true tiép qua phan mém céc
phuong an dbi pho voi bénh, Vé hinh thire t1ep can cdy lua,
giai phap su dung Drone [7] mang theo thiét bi quét duge
cho 1 rat kha quan do tiét kiém dugc thoi gian va cong sirc
lfiy mau.
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Doi twgng va phuong phap nghién ciiu
Doi twong va dia diém nghién ciru

Daoi tuwong nghién ciru: cic mau la lGa bi 4 loai sdu bénh
hai: dom van, dao 6n, sdu cuon 14, ray nau duogc chup tir canh
déng wom tao tai Trung tdm Gidng ciy trong Soc Trang.

Dia diém nghién ciru: Phong thi nghiém 308, Trung tdm
Quang dién tr - Vién U’ng dung Coéng nghé (Thanh Xuédn
Bac, Thanh Xuan, Ha Ngi).

Phuwong phap nghién ciru
Bé tri thuce nghiém:

- Tao mau dir liéu: khao sat va thu thap mau anh vé lua.
bao gém 14 phat trién binh thuong va Ia bi bénh trong giai
doan trd bong. Cin cr theo cic ddu hiéu sdu bénh cua lna
[8] dé sir dung phuong phap chon mau ngau nhién don gian

[9].

- Xtr ly dir liéu anh trén may tinh dé trich chon céc dic
trung, phan 16p trén phan mém.

Két nua ting dung trich chon dac trung SIFT va phan Idp SUM

Cay lua nude vao mdi thoi diém trong nam do dicu kién
khi hiu nhiét d6i thich hop cho cac loai sau bénh phat trién,
gdy nén thiét hai khong nho va thé hién rd rét nhét trén than,
14, bong hat, dac biét 1a véi cac bénh sau cudn 1a, dém van,
dao 6n va rdy nau. Dudi ddy 1a mot sb hinh anh vé cac bénh
théng thuong trén cay la (hinh 1, 2). Dir liéu thuc té thu
dugc 1a co s¢ dé tién hanh xir 1y cho qué trinh hudn luyén.

(E)

Hinh 1. Nhiing biéu hién ciia tiing loai sdu bénh trén lda. (A)
Chay bia Ia, (B) Bénh bac 13, (C, E) Bénh dao 6n, (D) Sau cuén a.
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Hinh 2. Anh bénh chay bia I4 Ia tai Trung tam Giéng cay trong
Séc Trang.

Trich chon ddc trung anh bang ky thuit SIFT

K¥ thudt SIFT dugc Lowe va David nghién clu, gidi
thiéu va phat trién tir nam 1999 dén nam 2004 [10]. SIFT ¢6
kha nang do tim va trich chon cac dic trung ctia ddi twong tir
anh dau vao. Cac dic trung dugc phat hién do co kha ning
bat bién khi déi tuong bi thay ddi vé ty 1&, bi xoay trong anh
khac.

Qua trinh trich chon diém dic trung SIFT dugc thuc
hién qua cac budc sau: xay dung lya chon ty I¢ - khong gian
kim tu thap; xac dinh vi tri cua cac “keypoint™; xac dinh va
gin hudng cho cac “keypoint™; mé ta keypoint.

Xdy durng lira chon scale-space kim tw thdp

Dé phat hién cac keypoint, chiing ta sir dung bo loc tuan
tu dé xac dinh nhimg diém c6 kha nang la “keypoint” tai céc
vi tri va ty 1&. Dé nhan biét vi tri nhitng bat bién ddi véi su
thay doi vé quy mo cua birc anh, ching ta sir dung kernel
la ham Gaussian blur. Cac anh sau khi thuc hién véi ham
Gausian blur sé& bi ma di, tuy theo tham 0 lwa chon ma do
m¢ ctia bire anh duoc thay doi.

Ham Gaussian blur ap dung cho anh theo cong thirc tinh

nhu sau:
L(x, y, o) = G(x, y, 6)*l(x, y) (1)
Ham G(x, y, 6) co dang:
) =g = @) 20"
Glx, y, 0) = —e (2)

‘ Cac gia tri o dugc tinh cho anh tiép theo voi k* o (k 1a
hang so tu chon).

Ham loc cho cdc anh trong quy mé khong gian SIFT

‘ Trude khi ap dung céc tham sb cho ham Gaussian blur,
can thuc hién tao cic anh trong quy mé khong gian SIFT.
SIFT duoc chia thanh 4 ¢ot (4 octave), octave sau co kich
thude anh bang mdt nia octave trude va mdi octave ¢o 5
anh (bang 1). Cac anh trong mot octave duge goi la scale,
cac scale trong mdi octave c6 kich thude tuong duong nhau
nhung khi dp dung voi ham Gaussian blur thi ¢6 gia tri
sigma khac nhau. Cac scale c6 thir tu giéng nhau thi tham
50 sigma la bang nhau.

SORNEC |y Ny vz

Bang 1. Tham sd lya chon cho gia tri sigma.

TE1e4  TYIES

Tylé1 Tyl§2 Tylg3

0,707107 1,00 1414214 2,00 2.828427

1414214 2,00 2.828427 4,00 5,656854
Octave

2.828427 4,00 5,656854 8,00 11,313708

5,656854 8.00

11,313708 16,00 22,627417

Tim sai khdc trong ham Gaussian

Pé c6 duge két qua nhan biét vi tri cac keypoint on dinh
trong quy mo khong gian, ching ta sir dung cac dinh trong
ham Diference-of-Gaussian vdi anh (hinh 3). D¢x, v, o) duoc
tinh la sy khac nhau gitra 2 diém anh ¢ 2 quy mé khéng gian
ké nhau boi gia tri k:

D(x,y,5)=G(x, y, ko) - G(x, y, 6)*I(x, y, 6) (3)
= L(x, y, ka) - L(x, y, o)
Do do6: Gix, v, ko) - Gix, y, o) = (k-1) 6@ V°G (4)
£ e
cave) | Y

Scale
(first
octave)

Difference of
Gaussian (DOG)

Gaussian

Hinh 3. M hinh thyc hién ham DOG.

Sau khi tinh dugc Diference-of-Gaussian, ta can khao
sat diém d6 so vai 8 diém lan can xung quanh trong madt
scale vai 9 diém thudc octacve trude va 9 diém thudc octave
sau (hinh 4). Diém nao khong co du 26 diém lan can sé bi
loai bo. Néu diém do co gid tri nho nhat hodc 16n nhit so
voi 26 diém thi né duoc xét 1a diém co diéu kién tro thanh
mot keypoint.

A
A A
AP L A
iy i ..
VAL A

Hinh 4. So do tinh cuc trj trong Difference of Gaussian.
Xdc dinh keypoint

Sau khi da xac dinh dugc nhitng diém cue tri ¢6 kha

46



nang tro thanh mot keypoint, nen hanh loc bat cac diém co
do tuong phan thap hodc cac diém nam trén canh cua chi
tiét. Phuong phap nay dugc phat trién boi Brown va Lowe
(2002) [11] bang cach st dung chudi Taylor mé rong véi
ham scale-space Dyx, v, G) dé dich chuyén gdc tai diém lay
mau:

aDT 92D
D) = D+ =X+ XT >z X (5)
Vi thi nghiém cua Lowe, 1 tat ca cac dinh véi gia tri cua
D(X)<0 03 bi loai bo (gn tri mirc xam cua cac diém anh
cin dugc dua tir 0...255 vé dai tr 0...1).

Gain hwong cho “keypoints”

Bang viéc gan mot hudng duy nhét cho mdi “keypoints™
dua trén thudce tinh tai vi tri trén anh, viéc mo ta “keypoint™
¢6 thé duoc biéu dién lién quan t&i hudng do, vi thé ¢o duoc
su bét bién ddi voi su quay cua anh.,

Khéong gian cua keypoint duge s dung dé lua chon
Gaussian lam min anh, vdi L [a quy m6 gan nhat, moi mau

anh L_ ., d0 1on cua gradient m, hudng 0 ta c6 cic cong thire
tinh nhu sau:
- 2 _ 2
U‘l"rl,}’ L-l‘—l.y) + (Lx.y+1 Lx,y—l) (6)
1 Mxyar— Lyy-1)
f =tan™! ((—=—") (7)

(Latt,y= bx-1,y)

M ta keypoint tai vi tri trén dnh (hinh 5)

Pé mo ta keypoints, can tinh todn dé mo ti cic bt
bién tai cic vi tri trén anh. St dung phuong phap chuan
hoa twong quan cho céc intensity xung quanh keypoint, tuy
nhién tuong quan nay dé nhay cam voi nhirng thay doi bén
ngoai gy ra nhu bién ddi hinh hoc hodc cac bién dang khac.

Rt

Mo ta keypoint

Do doc diem anh

Hinh 5. Mé ta tai mot keypoint véi ctia sd 2x2.

Mot keypoint duge mo ta bang cach tinh toan do lon cua
do dbe va hudng tai mdi diém anh, nhimng trong s6 duge tinh
bang cach sir dung mot cua s0 hinh tron Gaussian chong
chap. sau do chung dugc tong hop vao biéu do hudng tong
trén mot khu vure rong hon, thong thuong nguot ta sir dung
mot cra s6 mo ta 4x4 cho mot mang mau 16x16.

Sau khi nhan cac gia tri dg lon do doc voi cua so trong
sO Gaussian ta thuc hién cho tat ca 16x16 6 dé dua vao

HOA HOC
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tong hop 4x4, voi mdi 16 6 ta dua cac gid tri vao 8 & theo
su phén chia dinh huéng, moi 0 nay 6 gia tri tuong tng tur
0...44°,45...89°, ... Nhu viy, tong cong ta tinh cho mdi mét
keypoint bao gdm 4x4x8=128 diém khao sat xung quanh.

Sau khi téng hop xong. ta thyc hién chuin hoa tat ca cac
vector trong mot “keypoint™. Cac !\eypoml nay nam tai gitra
céc diém anh, vi thé budc cudi cing can phai ndi suy dé tao
ra dinh hudéng va do 16n cua dir liéu nam o gidra cac pixel.
Nhur vay da thuc hién xong viéc mo ta “keypoint™.

Huiin luyén phén lép SVM (hinh 6. 7)

Trong nghién ctru nay, chung t6i s dung phuong phap
SVM cho phan 16p cac loai dac trung trich rat tir SIFT.

Support vector dugc biéu dién nhu sau: x . w+b= £1
3 ; . + A \ A 2 x;w+b

Khoang céach giira diem va siéu phang: lu*”—”'
w

2
Gidi han (margin): o

Cong thire phan 16p (ranh gidi quyét dinh):

w.x+b= Zaibix,-.x +b
i
- Néu x.w+b=0 thi diém thudce 1op |

- Néu x.w+b=0 thi diém thuée 16p 2

Céc vector hd trg

Hinh 6. M hinh tim siéu phing trong SVM.

Nhom nghién ctru su dung thu vién LibSVM cua Chang
Chih-Chung va Chih-Jen Lin (2011) [12] dé xay dung md
hinh phan 16p sau khi ¢6 dugc tip tin dac trung da chuan
hoa, tap tin nay s& tro thanh ddu vao cua may hoc SVM, cac
budce thue hién nhu sau:

Budgce 1: cac dac trung da duge trich xuat ¢ bude trich
chon SIFT cua tap anh mau sé 13 dau vao cua qua trinh hudn

“ luyén phan lop.

Budc 2: chon cac thong so pht hop cho viée xdy dung
md hinh phan 16p. Di vai mdi tap tin dic trung dau vao, su
dung cong cu grid.py cua thu vién LibSVM dé chon tham s6
tot nhat, dam bao cho qua trinh hudn luyén dem lai do chinh
xéc cao nhat. D6i voi tép dic trung da chon o trén, tham sé
g (gamma cua ham nhan) dugc chon 1a 0.125 va ¢ (chi phi)
dugc chon la 8. '

Bude 3: huan luyén mé hinh SVM bang ham thye thi
Train() vai tap tin dac trung da chon o budce 1, cac thong $6
da chon o bude 2

a7
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Hinh 7. Quyét dinh phan I16p cho 1 diém ngiu nhién trong
khéng gian.

Budc 4: kiém tra do chinh x4c ciia mé hinh bang phuong
thirc EvaluateClassificationProblem(). Dau ra cia giai doan
nay la mé hinh phén 16p. Mé hinh nay ding dé phén [6p
nhan dang siu bénh.

Ddnh gid dj chinh xdc ciia két qua chin dodn siu
bénh trng dung ky thuat SIFT va SVM

Tap dir li€u dugc sir dung cho thir nghiém bao gf)m 800
hinh anh. Trong d¢, 300 hinh anh la céc 14 lta binh thudng
va 500 hinh anh la I4 aa bénh. 50% hinh anh trong m&i 16p
dugc sir dung dé huan luyén va kiém tra. Cac thue nghiém
duoc tién hanh véi su két hop cac tinh ning hinh anh khac
nhau. Bang 2 va 3 cho thiy két qua phan loai khi str dung
Vi SVM véi dac trung SIFT so sanh két qua véi dic trung
toan phan HOG (Histogram of Gradient) [13]. Két qua
cho thay, tinh nang khoang céch canh thong qua thuat toan
chuyén dong cung véi tinh nang SIFT cho ty 1¢ phan loai
cao hon 85% so vai HOG.

Bang 2. Ty |& phan loai (%) déi véi 14 Ida binh thuding va bi sau
bénh (dg chinh xac ACC, ty l¢ dudng tinh TPR-True, ty 1é¢ am
tinh TNR).

biic

Gid trj thu duge

Sélwgng  ACC Dy lgeh  Gia trj dy

tinh anh (%) (TPR) Tk chuén dodn im
SIFT 500 85,0 0,858 0.836 0,897 0,779
HOG 500 82,1 0,848

0,776  0.8635 0,754

Bang 3. Ty 1& phan loai (%) déi véi 14 lda binh thuting va lda bi
bénh v6i 1.000 mau méi loai. :

Bic tinh A ft‘x r_ufnf vt D§chinh xie Thai gian xir 1y trung binh
Khé vin 1.000 84.6 365 ms
Pao on 1.000 81,2 277 ms
Cubn la 1.000 80,1 251 ms
Riy nau 1.000 82,7 338 ms
Két luamn

Bai bao nay da tap trung vao nghién ciru tng dung trich
chon ddc trung hinh thdi hoc su dung SIFT va phan l6p
SVM trong viéc xdc dinh 14 lua bi siu bénh. Cac két qua
phan loai thu dugc bang cach su dung su két hop cua ca hai
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tinh nang mang lai d¢ chinh xac 1én t6i 85% so véi phuong
phap chi sir dung dic trung mé ta HOG. Hudng phit trién
nghién ciru tiép theo cia chiing t6i nhim cai thién do chinh
xdc cho quad trinh phat hién bénh trén lua sé giai quyét cac
vén dé sau: (1) Thu thap thém nhiéu miu anh dir liéu cho
quéd trinh huan luyén; (2) St dung két hop cac diic trung
cuc bo nhu SIFT, SUFT... véi HOG hoic HOG -DLMA
[14]: (3) Str dung mang neural xodn bc (deep convolutional
neural network) trong phan loai dé nang cao do chinh xdc.
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