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TOM TAT— Hién nay, nho vao cdc phuwong tién ky thudt nhu may anh, dién thoai di dong, viéc xdc dinh cdac doi tuwong sau bénh
trén cdy lia bang hinh dnh c6 thé dwoc thie hién kha dé dang. Tuy nhién, hinh anh sau khi chup van chi dwoc xir Iy bang mdt
thuong d@é nhan dién. Két qua cé thé dan dén xdc dinh nham doi tiwong hodc khéng chinh xdc vé s luong doi tiwgng trén anh, déic
biét trong cdc hinh anh co nhiéu logi doi tuong khac nhau. Vi vdy, viéc xdy dung mo hinh xdc dinh cdc doi twong sdu bénh dang la
nhu cau bitc thiét, trong dé cé doi twong rdy ndu trén lia. Trong bai viét ndy, chiing toi dé xudt mgt mé hinh méi diing xdc dinh 56
luwong ray nau trudng thanh trén lia voi hudng tiép cdn la rit trich ddc trung cuc bg bat bién tiv anh lia nhiém rdy, so khop xac
dinh doz twong rdy ndu truong thanh két hop voi kiém tra do tuong thich cua qud trinh xdc dinh déi twong. M6 hinh dé xdc dinh
duoe s6 lwong ray ndu truong thanh o nhiéu giai dogn phat trién khdc nhau ctia lia tir gzal doan dé nhanh, lam dong dén tré va
khi lda chin; dong thoi ciing phan bi¢t dwgc rdy ndu truong thanh voi cdc dsi twong khac voi két qua thu duoc la hét sike tich cue.
Két qud nay c6 thé lam co sé cho viéc dw tinh mdt dg rdy ndu trudng thanh tan cong cdy lia, hé tro cho cong tac duw bdo, phong
trie dich hai rﬁy ndu trén lia.

Tir khéa— Rady ndu trueng thanh, rat trich déc tring cuc bg bat bién, xdc dinh doi twong, so khop.

I. GIOI THIEU

Trong céc loai dich hai nong nghiép thi ray nau (N 11arpavata lugens Stal) [1] Ia mét trong nhimg doi tuong sau
hai nghiém trong nhét cho lua & Viét Nam noi riéng va trén thé gidi ndi chung, nhét 1a khi ching ta su dung nhiéu cac
gidng lta cho nang suét cao va ting cudng thim canh trong san xudt lta. Ray nau nguy hiém & chd ching khong nhimg
truc tiép gdy hai bang cach chich hut dich nhya ¢ than cdy lam cho cay lua kém sinh truong va phat trién ma con 1a moi
gioi truyen bénh virut vang lin, lin xoén 14 1am giam nang suét va thoai hoa gidng I0a. Ray nau dugc Bo Nong nghiép
& Phat trién Nong thon ra chi thi phong trir tir ndm 2006 [2]. Vi vay viéc nghién ctru phét hién ddi twong riy ndu trudng
thanh 1a mdt trong nhimng yéu cau cap thiét, ludn duoc cac nha khoa hoc quan tam.

Pi c6 mdt s6 nghién ciru khoa hoc vé xac dinh déi twong dong vat hoac con trung thong qua hinh anh, chang han
nghién ctru dém ddi tuong dong vat trén anh dung dic trung sap xép & muc cao cua sy tuong quan cuc bd tu dong
(Higher-order Local Auto-Correlation) va phan tich hdi quy hdn hop (Multiple Regression Analysis) [11]. Két qua cua
nghién ctru cho ty 1¢ phat hién chinh xac d6i trong kha cao nhung doi hoi phai ¢6 hinh anh nén (background) dau vao dé
chira d6i tuong. Mot nghién ctru khac ciing nhim phén 16p, dém con tring theo thoi gian thuc sir dung camera wifi [12]
ma trong d6 nhom tac gia da dung bo loc Gabor, biéu dd kim tu thap cua anh & dang Gradient (Pyramidal Histogram of
Gradients) va dit liéu mau dé xac dinh ddi tugng, sau d6 phan nhoém bang SVM (Support Vécto Machines). Ti 1& thanh
cbng cua nghién ciru dat khoang 91% trén cc hinh anh chup duoc tir camera. Tuy vdy, nghién ctru ndy chi méi dung ¢
murc thi nghiém trén mot cong cu tao sin ¢ background c¢b dinh va con xac dinh dbi twong sai khi béng con tring cé
cung mau véi background. Dic biét, tir khi cd phuwong phép rit trich dic trung cuc bo bét bién duge dé xuat boi David
G.Lowe [5] thi viéc nhan dién ddi twong trén anh dwoc xem 13 mot trong nhitng tng dung co ban nhét. Tac gia cong bd
phuong phép nghién ctru ndy ciing chinh vi muc dich phuc vu cho bai toan xac dinh ddi twong trén anh [6], ké ca d6i
tugng bi che khuét. Phuong phap rat trich nay da duogc st dung dé rat trich dic trung xac dinh nhiéu loai dbi tugng khac
nhau dién hinh nhu: nhan dang cac do vat sir dyng trong nha [7] két hop véi sir dung cay tir vung, cdc do vat trong van
phong [8], nhén dang céc cong trinh kién trac két hop voi thut toan LSH [9] hodc ban d6 [10].... Viéc g dung dé xac
dinh ddi tugng ray nau hay cac con tring gay hai trén cay trong van con kha it va chua that hiéu qua. Vi vdy, viéc nghién
clru dé xdy dung mét phuong phap méi phuc vu cho xac dinh dbi tuong con tring 1a mot nghién ctru can duoc quan tim
phat trién. Mat khéc, khong chi dimg lai ¢ viéc nhan dién dugc cOn tring trén anh, viéc dém sb luong cta chung cling
mang mot ¥ nghia rit quan trong boi vi ¢6 x4c dinh dwoc mat do tAn cong cua con trung thi méi ¢6 thé dua ra dugce
nhitng quyét dinh phong trir dich hai dung thoi gian va lya chon thude phun xit hiéu qua [4]. Hay n6i cach khac, viéc xay
dung md hinh xac dinh sd luong ray nau trén lta qua hinh anh 1a hét strc thiét thuc nham mang lai hi¢u qua cao trong
viée phat hién sém dé phong trir rdy ndu va dich hai.

Trong bai viét nay, ching t6i dé xuit mot hudng tiép can dé xac dinh s6 lugng riy nau truong thanh dya trén
phuong phép rit trich dic trung cuc b bét bién SIFT (Scale Invariant Feature Transform) [5] trén ddi tuong anh chup
cy lua dé bao dam pham vi xdc dinh d6i tugng rong hon, cho két qua tot hon vi hinh anh c6 thé bi thay dbi boi ty 18, goc
chup anh, quay anh,... Ddi tugng ray nau truong thanh cO trén anh lua s€ dugc phat hién, so khop dac trung sau do. Céch
tiép can nay gilp 1am rd cac nét dic trung vé hinh dang ctia riy niu trudng thanh, cho phép dém dugc s6 lugng cla
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chiing & cac giai doan phat trién khac nhau cua cay lua. Két qua nghién ciru s& gitp phat hién sém cac biéu hién nhidm
ray trén laa, dong thoi viéc xac dinh mat do ray cling giap lam tang hi¢u qua phong trur, tranh dugc nhiéu hau qua dang
tiéc do dich ray nau gay ra.

Bai viét duoc chia thanh ndm phan. Phin thir nhat gi6i thiéu vé mdi nguy hai va su can thiét xac dinh s6 lugng
ray nau truong thanh trén anh. Phan thi hai trinh bay phuong phap rut trich déc trung cuc bd bat bién (SIFT) trén anh
ray ndu va giai thuat so khép dé xac dinh d01 tugng rdy nau trudng thanh t1ern nang trén hinh anh biéu dién bang vécto
da chiéu. Phan tht ba gi6i thiéu mo hinh tong thé ciing nhu cac budc chi tiét trong tién trinh xac dinh ddi tugng ray nau
truong thanh trong anh. Phan thir tu trinh bay vé qué trinh thuc nghiém bao gom viéc mod ta dir lidu, cong cu thuc
nghiém va két qua thuc nghiém duoc tién hanh trén anh riy nau o cac giai doan phat trién khac nhau ciia ciy lua, ry nau
1an v6i cac dbi tugng con triung khac hodc nhiéu dbi tuong ray ¢ nhitng do tudi khac nhau. Cudi cung 1a phan két luan.

II. PAC TRUNG SIFT TREN ANH RAY NAU

A. Anh ray niu

Réy ndu c6 co thé mau nau vang, dinh diu nho ra phia trude. Phan gbe rau co hai dét né to, ddt roi ru dai va
nh6. Canh trong sudt, gitra canh sau cua mdi canh trude c6 mot dém den, khi hai canh xép lai hai dém den nay chdng lén
nhanh tao thanh mét dém den to trén lung (Hinh 1). Rdy duc c6 co thé dai tir 3,6-4,0mm. Con rdy cai c6 mau nau nhat
va kich thudc co thé to hon ray duec, chiéu dai co thé tir 4- Smm, bung to tron, ¢ khoang gitra mdt dudi bung c6 bd phén
dé trimg bén nhon mau den. Néu diéu kién thich hop, mot ray cai ¢ thé dé dén ca ngan trimg [1].

v

Hinh 1. Anh chup riy ndu truéng thanh véi ddm den trén lung

Do vong doi ctia chiing rat ngén, chi khoang 25-30 ngay, gy hai va Iy lan nhanh [4], nén viéc phat hién sém ray
ndu trén lha va c6 bién phap phong trir thich hop 1a mét trong cac cach lam giam thiét hai do rdy gdy ra dé tranh lay lan
thanh dich [1]. Ray non khi méi n¢ rat nho, mau trang sita, cang 16n ray cang chuyén thanh mau ndu nhat. Réy non ¢6 5
tu01 tir tudi 1 dén tudi 3 con goi la rdy cam, hét tudi 5 16t xac sang truong thanh, thoi gian song tir 12 — 14 ngay (mdi
tudi 2-3 ngay). Ray truong thanh mau niu c6 hai dang canh [1]: Canh dai phi kin bung va canh ngan phu khoang 2/3
than. Hai dang canh nay don thudn 14 su bién dbi vé hinh thai, thé hién diéu kién méi truong thuan loi nhiéu hay it. Néu
moi truong binh thuong s€ xuét hién ray canh dai vai ti 1€ duc céi la 1:1, con trong diéu kién méi truong thuan loi thi
xuét hién ray canh ngén vai ti 1& duc cai la 1:3. Ry nau thich tin cong cdy lta con nho, nhung néu mat s6 cao co thé gay
hai cho moi giai doan tang trudng cua cdy lia [1]. Trong d6: (1) Giai doan ltia d¢ nhanh: rdy chich hit noi be tao thanh
nhitng soc mau nau dam doc theo than do ndm va vi khuén tan cong tiép theo, vi thé anh chup ¢ giai doan nay nén tap
trung ¢ be 14; (2) Giai doan lua lam dong dén trd: rdy thudng tap trung chich hat ¢ cudng dong non, vi thé anh chup ¢
giai doan nay nén tap trung tai vi trf cuong dong non; (3) Giai doan lba chin: ry tap trung 1én than & phan non mém, vi
thé anh chup & giai doan ny can tap trung & phan than mém cua cay lua.

Do viéc gdy hai cua réy trén 10a dién ra & nhiéu giai doan khéac nhau nén viéc nhan dién dbi tugong ray nau trudéng
thanh trén anh phai dam bao hinh anh ray niu c6 thé dugc xac dinh ¢ bat ky giai doan phat trién nao cta lva.

B. Diic trung cuc b bit bién SIFT trén dnh

Biéu dién anh 1a mot bude rit quan trong, anh huong 16n dén két qua cudi ciing. Hai tiép can chinh vé biéu dién
anh hién nay 1a: sir dung nét dic trung toan cuc (global features) nhur vécto bitmap, t6 chirc d6 méau (color histogram), ...
va st dung nét dac trung cuc bo (local features) nhu diém dic trung, ving dic trung,.. Tiép can thir nhat don gian
nhung lai khong thét sy hiéu qua vi cach biéu dién nay khong thich hop voi nhiing bién d01 vé goc nhin, bién doi ti 18,
phép quay, d6 sang, sy che khuét, su bién dang, sy x4o tron cua hinh nen va sy bién dbi trong ndi bo 16p (intra-class
variation). Nguoc lai, tiép can thir hai dwoc d& nghi boi Lowe [13], lai rat manh véi nhimg thach thire nay va dat dugc
hiéu qua cao trong viéc phan loai, phat hién va xac dinh dbi tuong trong anh. Vi vay, phuong phap cua chung toi 13 st
dung cac nét dic trung cuc bd dé biéu didn anh ray nau dugc chyp trong nhimg diéu kién khac nhau.

Phuong phép rit trich dic trung cuc bo bat bién SIFT (Scale Invariant Feature Transform) [13] do Lowe dé xuét
1a phuong phap dugc ap dung hiéu qua, voi uu diém la khong phu thudc viée thay doi ty 18, quay anh, goc nhin, anh bi
nhiéu, hodc d6i khi 1a thay doi do sang anh & mic do chap nhan. Dy la mot trong nhimg phuong phap t6t dé rat trich
dic trung cac diém bat bién trén anh nhim so khép giita tim nhin khac nhau cua cung mot dbi twong, khung canh.
Phuorng phap nay con duoc goi 1a “phép bién ddi dic trung bét bién ty 16” vi n6 bién dbi dir liéu anh thanh cac toa do bat
bién ty 18 c6 lién quan dén dic trung cuc b. Cac nét dic trung cuc bo trén anh thuong duoc xac dinh thong qua nhimg
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diém hap han. Diém hép dan (Interest Point (Keypoint)) thuong duge xem 1a vi tri (diém anh) "hip dan" trén anh. "Hap
dan" & day co nghia 1a diém d6 c6 thé c6 cac dic trung bét bién véi viéc quay anh, co gidn anh hay thay déi cuong do
chiéu sang cta anh.

Rt trich cac déc trung bét bién SIFT trén anh réy nau s€ duogc tiép can theo hinh thirc thac loc. Thuét toan nay co
bén giai doan chinh can thuc hién. Budce dau tién, cn do tim cyc tri cuc bd cta cac diém trén anh rﬁy nau. Trude hét, cac
diém hap dan s& dugc xac dinh trén tit ca cac ty 1¢ va vi tri anh riy nau. Nhimg diém hip dan nay c6 thé tr¢ thanh diém
dic trung bang phuong phap loc theo ting dua vao viéc thay dbi tham sb bd loc Gaussian [13]. N6 sir dung ham
different-of-Gaussian (DoG) dé xéc dinh tat ca cac diém hap dan tng vién bat bién v6i quy md va hudng ciia anh. Trén
anh rﬁy néu, cac diém hép dan s& duoc xac dinh 1a cac cuc dai hodc cuc tiéu cua cac anh DoG qua céc ti 1€. Thong
thuong nhimg diém nay 1a nhitng diém nhu rau, chan, ria canh, canh, than, dau cta rdy nau va cac d6i tuong khac trén
anh hodc ria l4 Ita, than lUa. K¢é dén, 1a giai doan trich xuat diém dic trung cho cac ddi tugng (ké ca riy nau) trén anh. O
budc ndy, mot ham kiém tra sé dugc dua ra dé quyét dinh xem céc diém hap dan tng vién cé duoc lya chon hay khong?
Mai diém hép dan g vién sau khi duoc chon s& dugc danh gia xem c6 dugc gitr lai béng cach xem xét loai bo cac diém
hip dan c6 d6 twong phan thap hodc mot sé diém hip dan doc theo cac canh khong giit duge tinh 6n dinh khi anh bi
nhidu. Tiép theo la bude xac dinh huéng cho cac diém dic trung cta ddi twong trén anh ray nau da duogc gii lai. Dé 1am
diéu nay, can tinh toan biéu d6 huéng trong ving lang giéng cua ching. Cudi cing, tao bd md ta cuc bd cac ddi twong
trén anh rﬁy nau. Cac diém dic trung sau khi dugc xac dinh hudng s€ dugc mé ta dudi dang cac vécto dic
trung nhiéu chidu. Ving xung quanh cac diém dic trung duge xac dinh va mé ta bang cac vécto mo ta cuc bd. Vécto
mo ta SIFT (Scale Invariant Feature Transform) [14] dugc danh gia rat cao boi gidi chuyén mon trong viéc biéu dién cac
vung xung quanh diém dic trung boi vi n6 khong d6i dbi véi nhitng bién dbi ti 18, tinh tién, phép quay, va khong ddi mot
phan v6i d6i voi nhitng thay 601 vé goc nhin, dong thoi n6 clng rat manh v6i nhing thay doi vé d¢ sang, su che khuat,
nhidu. O budc niy, chiing t6i can tinh toan mot bd md ta anh ray nau cho mot ving anh dia phuong sao cho co tinh dac
trung cao (bat bién véi cac thay d6i khac nhau vé do sang, thu — phong anh, xoay anh,.. - Mbi diém dic trung duge md
ta s& 1a mot vécto co 128 chiéu [15]. Hinh 2 minh hoa cac diém dic trung trén mot anh rdy nau sau khi rit trich déc trung
cuc bd bét bién.

Hinh 2. Cac diém dic trung duge rit trich trén mot anh riy nau

Trong truong hop xdy dung mot co s¢ dir liéu anh va thyc hién nhan dang so khép dbi tuong, SIFT thuong duge
st dung dé tao ra mot hé dit liéu cac dic trung duoc trich xuét tir anh mau. Sau d6, mdi anh d6i tuong can nhan dang s¢
duoc rat trich va dem dbi sanh véi hé dit liéu mau dic trung dé tim ra tap diém hép dan giéng nhau. Ttr do, nhan dién ra
dbi tuong ban dau. Tuy nhién, viéc dbi sanh s& can chi phi dbi sanh rat 16n do co s& dit liéu anh 16n ¢o sb lugng dac
trung & mdi anh 1a 16n.

III. MO HINH XAC PINH SO LUQNG RAY NAU TRUONG THANH

M0 hinh xac dinh di twong ray nau trudng thanh (Hinh 3) dugc thuc hién dya trén tiép can rat trich dic trung
cuc bd bét bién SIFT trén hinh anh. Dau tién, anh chyp vé rﬁy nau s€ dugc thu thap béng camera hoac thiét bi cam bién.
Sau d6, hinh anh s& duoc tién xur Iy dé nang cao chit luong. Tiép theo, qua trinh dwoc tién hanh qua 3 giai doan chinh:
(1) Rut trich dac trung tat ca cac doi twong ké ca ddi tuong rdy nau truong thanh trén anh; (2) So khép phat hién aoi
tuong ray niu truong thanh bang cach so khop dic trung da rit ra tir bude trude voi dit lidu mau tir d6 dua ra két qua xéac
dinh tam thoi dbi tugng rdy nau trén anh; (3) Kiém tra tinh chinh xac ciia qua trinh x4c dinh déi tugng ray nau truong
thanh bang cach dém va loai bo dic trung dbi twong ray nau trudng thanh ra khoi anh.
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Hinh 3. M hinh xéc dinh sb lugng rdy ndu trudng thanh
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A. Thu thdp dnh rdy néiu va tién xir Iy

Budc dau tién 1a thu thap cac hinh anh vé riy nau trén lta dé lam tap dir lidu thuc nghiém. Hinh anh ray ndu c6
thé dugc ghi lai bang camera. Trong giai doan tién xir 1y, cdc anh nay s& dugc chuyén vé mirc xdm. Budc nay nham lam
giam s lugng cac diém dac trung dé so khdp sau khi rut trich (do han ché cua phuong phap rat trich dac trung SIFT la
chi phi so khép s& rat 1on néu nhu s6 luong diém dic trung 13 qua 16m). Ddng thoi yéu t6 mau khi chuyén vé dnh xam
duoc chuan hoa anh huong khong dang ké do mirc x4m ctia mau nau (riy nau) va mau xanh (1a la) 1a khac nhau rd rét
(cu thé, trén anh mirc xam mau ray 1a khoang 200 tr¢' 1én va mau xanh cua ltia & ngudng 180 trd xubng). Sau khi anh
dugc xtr Iy chuyén sang anh xam, hé thong s& gan gid tri nay con tro luu thong tin ma tran gia trj cac diém anh xam.
Day s& 1a tham s6 dau vao dé thyc hién rat trich ddc trung cuc bd anh ray nau can xir 1y.

B. Rut trich ddc trung cuc bj SIFT dnh rdy niu

Sau budc tién xir 1y, cac diém dic trung trong anh ray nau dugc xac dinh trén nhimg anh nay bang cach sir dung
giai thuat rat trich dic trung cuc bd bat bién (d4 trinh bay & trén) dé thuc hién viée rat trich ddc trung cac ddi twong. Tir
gi4 tri ma trdn anh x4m rdy nau, chirc nang thyuc hién tinh toan sinh ra hai danh séch: danh sach diém dic trung va danh
sach mo ta cac déc trung cua ddi tugng dugc rut trich trén anh. Moi diém dic trung duge rut trich chira trong danh sach
céc diém dic trung bao gdm céc thong sé chinh nhu: toa do (x, y) cta diém dic trung trong anh; d6 16n, goc cia diém
dic trung,... Mi mo ta dic trung 1a mét con tro vécto co 128 chidu dugc chta trong danh sach mo ta cac dac trung. Hai
danh sach nay 1a ngudn dit liéu dau vao cho qua trinh phat hién dbi trong can so khdp & bude ké tiép trong qua trinh xir
ly. M6 hinh ctia giai doan nay nhu sau:

Hinh anh ray Ruit trich ddc trung _| - Danh sach diém ddc trung anh ray
nau da xir ly anh ray niu | - Danh sach mé ta dic trung

C. So khép xdc dinh doi twong rdy niu bang thong tin diic trung trén hinh dnh bang vécto da chiéu

Trude khi viéc so khdp thong tin veé d6i tuong dugc tién hanh, hé théng can phai tao ra mot bo dir liéu mau rﬁy
ndu truong thanh dé so khop. Trude tién, dit liéu mau riy ndu trudng thanh s& dugc doc trich tir cac tap tin dir liéu mau.
Duya vao tén mau can trich ra, hé thong s& sinh ra mot danh sach mé ta dic trung mau va mét danh sach diém dic trung
twong tng véi ddi tuong riy ndu mau trong dir liéu. Ca hai danh sach nay s€ 1a tham s6 dau vao cho qua trinh tinh toan
so khop, phat hién dbi tuong va klem tra d6 chinh x4c nhan dang giita dbi tuong mau voi dbi twong ray nau truong thanh
trén anh. Ké tiép, bo dir ligu mau phuc vu cho qua trinh so khdp, xac dinh dbi tuong ray nau truong thanh trén anh sé
duoc phat sinh. Ttr anh mau riy niu truong thanh, hé thong ciing s& it trich ddc trung ry nau trudng thanh trong anh
mau luu vao tap tin dir liéu ctia hé thong. Qua trinh thye hién c6 sir dung lai cac chirc nang nhu chuyén anh xam, rit
trich dac trung cuc bo bét bién trén anh xam ray nau. CAu tric mdi d6i tuong sau khi rat trich s€ dugc luu trit vao tap tin
dir liéu bao gém cac thanh phan chinh sau: tén miu; s6 dong (s6 diém dic trung); s6 chidu cua vécto didc trung (mic
dinh luén 1a 128); ma trdn “s dong x 128” chira thong tin danh sich mé ta dic trung (descriptors); ma tran chira thong
tin danh sach diém dic trung (keypoints).

Cubi cung, sau khi hinh anh da dugc biéu din bang vécto da chiéu SIFT, mdt giai thuat so khop hinh anh s&
dugc thuc hién de tim ra mo ta tuong tng gan nhét gitra hai bo dir liéu dac trung rdy nau. Tir danh sach mo ta dic
trung dit liéu mau va danh sach mé ta dic trung anh ray nau, chic nang thue hién viée tim kiém so khop m6 ta dac
trung gitra hai bd dir lidu. Két qua dat duoc la danh sach diém céc d6i tuong tiém ning (matches), mdi diém dic trung
tuong tng duoc Iya chon dap tmg diéu kién c6 thé phat hién thanh cong s& dugc luu trit chira 3 théng s6 chinh:

e queryldx: Vi tri diém dic trung trong danh sach diém dic trung ciia d6i trong mau.

e trainldx: Vi tri diém hap dan trong danh sach diém dic trung ctia dbi twgng trén anh can nhan dang.

e distance: Khoang cach giira 2 diém dic trung duoc nhan dang. Day 1a thong sé chinh quyét dinh c6 nén chip
nhan diém dic trung nay hay khong.

Sau budc nay, chung t6i thu duwoc mdt danh séch cac dac trung rﬁy nau dugc xac dinh. M6 hinh cta giai doan
nay nhu sau :

-Dit liéu mau ray .| Phat hién so khép .| Danh sach céc dic trung
-Dit liéu anh ray can phat hién ”| dic trung riy niu "|  riy nau duge xac dinh

D. Kiém tra dém va logi bé doi twong rdy ndu trwéng thanh da xdc dinh

Budc cubi cung trong md hinh 1 kiém tra xem ddi twong da dugc xac dinh c6 phai thuc sy 1a riy nau trudng
thanh hay khdng? Bay 1a budc dugc ching t6i d€ xuat va xay dung hoan toan méi dé phuc vu cho viéc xac dinh tinh
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chinh x4c ctia qua trinh. Budc nay bao gdm hai giai doan tir két qua c6 dugc cua budce trude 1a danh sach cac aéi tuong
duoc phat hién trong tng giira cac diém dic trung cua ddi twong mau va cac ddi turong rdy nau trudng thanh duoc Xac
dinh (dugc xem la doi tuong rdy nau truong thanh) c6 chira thong tin khoang cach (distance) nhét dinh cing voi vi tri
diém dic trung phat hién ddi tugng riy nau.

Dau tién, hé thong sé tién hanh viéc kiém tra d6 chinh x4c ctia qué trinh xac dinh dbi trong ray ndu trén anh. Day
|l giai doan dugc thiét ké nhim kiém tra cac diém dic trung dugc xac dinh trong danh séch diém dic trung c6 thoa min
dung 13 diém dic trung cua dbi twong rdy nau trudng thanh. Tir danh sach diém tiém ning déi tuong dwoc phat hién,
danh sich diém dic trung dir liéu mau, danh sach diém dic trung anh riy nau, hé théng s& thuc hién kiém tra khoang
céch, d6 twong thich hinh hoc cta ddi twong riy nau can xac dinh. C6 hai budc kiém tra v6i hai luya chon 14 x4c dinh d6i
tuong thanh céng hay khong thanh cong cho mdi budc.

Bude 1: Kiém tra khodng cdch gitra mo ta ddc trung mau rdy nau voi md ta didc trung cua dbi twong riy nau
truong thanh can xac dinh. Budc nay nham tranh tinh trang ddi tugng dugc phat hién co khoang cach quéa xa so véi doi
twong riy nau miu khién cho viéc xac dinh s& khong chinh xac. Viéc danh gia khoang cach nay s& dwa vao thong sb
khoang cach (distance) twong tmg v6i mdi diém dic trung cua danh sach dic trung rdy ndu di xac dinh. Néu khoang
c4ch gitra hai mé ta dic trung 1a nho hon théng sb chudn dé nghi (tir 380 dén 400, dua trén thyc nghiém) thi xem nhu
diém dic trung d6 duge chip nhan. Néu khoang cach 12 16n hon thong s6 dé nghi thi c6 thé xem 1a diém rac, khi d6 diém
md ta s& bi loai bo ra khoi danh sach so khép dbi twong tiém ning riy ndu truong thanh & bude trude.

Budc 2: Kiém tra do tuwong thich vé 'mat hinh hoc gilta cac diém dic trung trong bd mau ray nau va anh rdy niu
cin xéc dinh. Bugc nay duoc ap dung vi can xem xét dé so sanh tinh ddng dang hoic sai khac gilta hinh anh cua 601
tuong mau ray va ray nau truong thanh can xac dinh. Viéc dé xuét ap dung ti€u chi nay la do s6 diém dac trung cua moi
dbi tuong ray nau can xac dinh la tuong dbi it (dudi 100 dac trung). Két qua budc nay nham giam thleu viée xac dinh dbi
tuong bi sai vé hinh dang 13 qué 16n, loai bo duoc tinh trang x4c dinh nham diém rac khong phai 14 riy nau truong thanh.
Dé kiém tra do tuong thich, hé théng can thuc hién:

(1) Kiém tra cac diém dic trung c6 tring lap do xac dinh dwoc nhiéu hon hai diém. Viéc kiém tra dugc thyc hién

bang cach tinh khoang cach cac diém dic trung cta dbi trong rdy nau tiém ning theo cong thirc tinh khoang cach
Euclid:

das=3/(Xa-xp)? + (Ya-YB)?, V3i Xa, Ya VA Xg, Vs ld cdc toa dp cuia 2 diém A va B

Néu cung mot diém dugc xac dinh hai 1an thi khoang cach luc do bang 0 nén diém dic trung s€ bi xem xét
loai bo.

(2) Kiém tra ty 1& chénh léch qua 16n vé khoang cach gilra cac diém anh mﬁu so voi anh cua dbi tugng ray nau
tiém nang bang cach so sanh ty 1¢ khoang cach gitra ba diém bét ky trong bd mau riy nau véi khoang cach ba diém
twong tng trong bd dic trung déi twong ray nau tiém nang. Néu ty 18 dao dong thoa méan trong khoang ty 1¢ t6t nhat (tir
0.8 + 1.2, dua trén thyc nghiém) thi hé thong s€ chap nhan déi tuong. Nguoc lai, khong chap nhéan.

Ké tiép, tién trinh dém va loai bo dic trung rdy nau trudng thanh duge xac dinh ra khoi danh sach mé ta anh ray
nau sé duoc tién hanh. Pay la chic nang duoc thiét ké dé loai bo cac diém dic trung da dugc xac dinh ra khoi anh ray
nau. Tt danh sach diém dac trung dugc phat hién thanh cong, danh sach mé ta dic trung cua anh ray ndu can xt 1y, chirc
nang nay sé& loai bé mé ta dic trung dbi trong xac dinh ra khoi danh sach mo ta dic trung ctia anh riy ndu. Két qua 1 s&
giam bat khéi lugng xir 1y cho bude xac dinh déi tugng tiép theo cling nhu tranh dugce viée xac dinh ldp lai ddi tuong da
dugc xac dinh.

MO hinh cta budc nay nhu sau:

Dank mchcic Sic tnmariy rau
Geoe phit luin

edoi by
mdu v 46 Bporly nku
can xac &nh » lvong

Kt ma Mhadey Loai b6 & &3c enmy khai

danh sich

Kiter tra 3 Ehany x ac &nh daihromgla ay

siu

neooig IRkl

& by ndu va mau

Dém va logl b 46 tuymyg ray niu
ruimg thinh Sope phit hife
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IV. THU'C NGHIEM

A. Dir liéu thuc nghiém

Thyc nghiém dugc tién hanh trén ngudn co sd dit liéu chinh 1a cac anh chup thyc té tir hai nong truong: Nong
truong Co Do va nong trudng Séng Hau thude thanh phd Can Tho. S6 lugng dbi twong mau tién hanh thyc nghiém 1a
khoang 200 anh dbi tuong dién hinh cua réy nau trudng thanh dugc rit trich tr cac anh chup thuc té va anh thu thap
duoc tir cac ngudn khéc, trong d6 sé anh chup thuc té ¢6 thé xtr Iy hiéu chinh dé phuc vu x4c dinh s6 lugng dbi tuong 1a
120 anh. Cac anh sau khi chup s& dugc cit bo dé dua vé kich thudc trung binh 1000 x1000 pixels ding cho qua trinh
phét hién dbi twong riy nau truéng thanh tiém ning. Anh chup tir thuc t& dugc thuc hién trong diéu kién anh sang ban
ngay c6 do sang tir 300 + 500 lux. Anh dugc chup & khoang cach dén ddi tugng trong khoang tir 40cm dén 60cm.

Céac dang anh rdy ndu da duoc sir dung trong qué trinh thyc nghiém bao gdm: anh ray nau trén nhiéu giai doan
phat trién khac nhau ctia cay lta, anh ray nau cé chira cac loai con trung khac, anh ray nau c6 chira nhiéu ray nau ¢ cac
giai doan ngay tudi khac nhau.

B. Céng cu thuc nghiém

Vé cong cu thuc nghiém, mé hinh xac dinh sé luong ray nau truéng thanh dugc chling toi cai dat bang ngdn ngit
1ap trinh Visual C++ va dugc xay dung thanh mot gbi c¢6 tén goi 1a BHPCount trén nén Visual Studio 2010 [17] va thu
vién cac ham xu 1y anh cua OpenCV 2.4 [18]. Géi BHPCount dugc cai dat thanh cac médun dam nhan nhimg chirc nang
khac nhau nhu: Doc tap tin anh ray nau va chuyén vé anh Xxam rdy ndu; rat trich dic trung cuc bo bt blen cua anh ray
nau; doc, trich dir liéu mau vao giai doan so khép ddc trung rdy nau; tao bo dit liéu phat hién ddi twong rdy nau trudng
thanh; so khép xac dinh déc trung tuong tng cua rdy nau truong thanh; kiém tra d¢ chinh xac cua qué trinh so khop
anh ray nau va loai bo déc trung ray nau dugc xac dinh. Cac médun chie nang trén s& dugc ap dung vao viée xay
dung mé hinh xéc dinh s6 luong ray nau truong thanh dya trén dic tinh SIFT trong bai viét nay.

C. Rut trich dic trung cuc by SIFT

Vé cong cu rut trich dic trung cuc bo bét bién SIFT trén cac anh riy nau, ching toi sir dung cong cu VLFeat [16].
Thu vién nguén mé VLFeat duoc cai dit cac thuat toan xac dinh cac ddi tuong phé bién trén may tinh, dac biét 1a trong
linh vyc nhan dang anh, rat trich dac trung cuc b va so khdp.VLFeat dugc viét bé‘mg ngon ngit C rat hiéu qua va thuan
tién, v6i giao dién trong MATLAB d& str dung, kém theo tai liéu hudng dan chi tiét. Cong cu nay duoc hd tro trén nén
cac hé didu hanh Windows, Mac OS X va Linux. Trong nghién ciru ndy, ching toi stt dung phién ban m&i nhét cua
VLFeat 12 0.9.20.

Dic trung duge rat trich tir mdi anh rdy nau bang VLFeat bao gdm hai ma tran c6 tén goi 1a Frames va Descrs.
Ma trin Frames 12 ma tran kich thude 4 x n biéu dién cac dic trung duoc rat trich, méi cot trong n ¢t clia ma tran
Frames la mét dac trung c6 4 thong ) dang [X;Y;S;TH], voi (X, Y) 1a toa do diém dac trung, S 1a thong s6 chi ty 1¢ va
TH 1a huéng. Trong khi ma tran Descrs cé kich thudc 128 x m s& mo ta cac dic trung chira trong Frames, mdi cot trong
m cot clia ma trdn nay 1A mot vécto dic trung twong Umg trong tong s6 cac dic trung trong anh dugc xac dinh boi
Frames, mdi vécto dic trung ¢ 128 chiéu (nhu da noéi ¢ trén).

D. Két qud thwe nghi¢m

Qué trinh thue nghiém xé4c dinh sé lugng riy nau trudng thanh da dugc tién hanh trén nhiéu loai dbi twong ray
nau truong thanh va ¢ nhiéu giai doan, tinh huong khac nhau.

1. Xéc dinh sb lugng rdy niu truéng thanh & cac giai doan phat trién cua lua

Sau bude tién xir Iy anh chup vé dang anh muc xam, cong cu x4c dinh s6 luong rdy nau truéng thanh BHPCount
tién hanh phan tich anh dau vao, rut trich dac trung cho céc doi tuong trén anh, xac dinh doi tugng, so khdp va kiém tra
dém dé cho ket qua.

O giai doan lia dé nhanh, ching t6i tién hanh thuc nghiém trén hai tinh hu6ng tiéu biéu nhu trong Hinh 4. O tinh
hudng dugc cho trong anh Hinh 4a, s6 lugng rdy nau truong thanh trong dnh can duge xéac dinh 1a 2 di tuong, két qua
xéc dinh dwogc 3 déi tuong rﬁy nau truong thanh trong d6 c6 2 dbi tuong 1a chinh xac, con mot dbi tuong xac dinh sai.
Con ¢ tinh huéng duogc cho trong anh Hinh 4b, sb lwong rﬁy nau trudng thanh can dugc x4c dinh 1a 1 d6i tuong, két
quéa di xac dinh dugc 1 dbi tugng rdy nau truong thanh trong d6 co 1 doi tugng 1a chinh xac, khong co ddi tugng XAc
dinh sai. Hai thyc nghiém trén hinh anh Ita ¢ giai doan nay da cho két qua rat kha quan, day 1a tién dé cho viéc mg
dung md hinh x4c dinh riy nau trudong thanh vao phat hién rdy nau & giai doan lta dé nhanh.
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(@) (b)

Hinh 4. Xéc dinh dbi twong riy nau truéng thanh & giai doan laa dé nhanh

O giai doan hia lam dong, chiing t0i ciing tién hanh thuc nghiém trén hai tinh hudng tiéu biéu nhu trong Hinh 5.
O tinh hudng duoc cho trong anh Hinh 5a, s6 lwong ray niu truéng thanh trong anh can xac dinh la 3 ddi tuong, két
qua xac dinh duoc 3 ddi tuong ray nau truong thanh trong d6 ca 3 ddi tugng déu chinh xéc, khong c6 dbi twong nao
xac dinh sai. Con ¢ tinh hudng dugc cho trong anh Hinh 5b, s6 lugng riy nau truéng thanh cin xac dinh 1a 3 ddi
tuong gidng nhau, két qua ciing xac dinh duoc 3 ddi twong chinh xac, khong c6 ddi tuong nao xac dinh sai. Két qua tir
hai thuc nghiém trén hinh anh lta & giai doan nay cho thiy hiéu qua cta viéc ing dung mé hinh xac dinh ddi tugng
riy nau truong thanh vao phat hién ray nau ¢ giai doan lta lam dong 14 rét tich cuc, gitp nong dan phat hién sém doi
tuong rdy nau dé phong trir, tranh duoc thiét hai cho lta trd bong.

L

@) (b)

Hinh 5. Xéc dinh dbi trong riy nau truéng thanh & giai doan lia lam dong

O giai doan liia chin, thong thuong ray nau s& tin cong vao phan than mém cia cay laa. Hau hét rdy phat hién
& giai doan nay déu 1a riy nau truéng thanh co canh c¢6 nguy co cao cho viéc phat tan ra pham vi rong. Xét hai tinh
hudng tiéu biéu nhu trong Hinh 6. O tinh hudng dugc cho trong anh Hinh 6a, s6 lwong ray nau truong thanh trong dnh
can xac dinh 1a 2 ddi twong, két qua xac dinh dugc chi 1 ddi tugng riy ndu truéng thanh trong d6 co 1 dbi twong 1a
chinh xéc, con 1 ddi twong xac dinh sai. Con & tinh hudng dugc cho trong anh Hinh 6b, s lugng rdy nau trudng thanh
can xac dinh 12 2 d6i tuong gidng nhau, két qua di xac dinh dugc 3 ddi tugng riy nau truong thanh trong d6 c6 2 dbi
tuong 1a chinh xac va 1 ddi tugng xac dinh sai. Két qua tir hai thuc nghiém trén hinh dnh lta ¢ giai doan nay cho thay
hi¢u qua cua viéc ing dung md hinh xéc dinh dbi tugng ray ndu truong thanh vao phat hién ray nau ¢ g1a1 doan lua
chin la kha tt, gitp nong dan phat hién sém d6i twgng ray nau dé phong triy, tranh dwoc thiét hai cho viéc phat tan
rdy con tir cc ca thé truong thanh.

@) (b)

Hinh 6. X4c dinh d6i twong riy nau truéng thanh & giai doan lua chin
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2. Xic dinh s6 lugng rdy nau truéng thanh véi ddi tugng khac

Trong thuc nghiém nay, bo dir liéu anh rdy nau truong thanh duoc chup chung véi cac loai déi tuong khac s&
duoc tién hanh xac dinh sb luong rﬁy nau. Hinh 7 minh hoa cac anh chira dbi tuong rﬁy nau & nhiéu do tudi khac nhau
trén cay lta bi nhiém ray bao gdm ray non va cac ca thé ray truong thanh. Trong khi Hinh 8 cho thdy anh ciy lta bi
nhiém rdy cung véi cac déi twong con trung khac.

Thyc nghiém xdc dinh doi twong rdy ndu trudng thanh phdn biét véi ray ndu chua truong thanh duge tién hanh
trén hai tinh hudng tiéu biéu nhu trong Hinh 7. O tinh hudng dugc cho trong anh Hinh 7a, sé luong riy nau truéng thanh
trong anh can dugc x4c dinh 13 1 dbi trong trén nén anh cay laa nhidm riy voi 1 dbi trong riy nau con, két qua xac dinh
duoc 2 ddi twong rdy nau truong thanh trong d6 ¢6 1 dbi twong 1a chinh xac, con 1 ddi twong x4c dinh sai. Con & tinh
hudng duge cho trong anh Hinh 7b, sb lwong rdy ndu truong thanh cin xac dinh 1a 4 ddi twong trén nén anh cay lua
nhiém rdy v6i 7 ca thé riy con khac, két qua xac dinh dugc 4 ddi twong ray nau truong thanh trong d6 c6 4 ddi twong
1a chinh xac, khong c6 d6i twong nao xac dinh sai. Két qua tir hai thuc nghiém trén hinh dnh lia ¢6 rdy nau & nhiéu do
tudi khac nhau cho thay viéc ap dung mo hinh trén vao phat hién ray nau truong thanh 13 twong dbi tbt, giup nong dan
¢6 thé tinh dugc mat do timg loai rdy dé c6 phuong phap phong trir thich hop.

(@) (b)

Hinh 7. Xac dinh déi tuong rﬁy niu & cac do tudi phan biét

Thuc nghiém xdc dinh doi twong ray ndu truong thanh phéan biét véi con tring khdc ciing duge tién hanh
trén hai tinh hudng tiéu biéu nhu trong Hinh 8. O tinh hudng dugc cho trong anh Hinh 8a, s6 luong riy nau trudng
thanh trong anh can dugc x4c dinh 1a 2 d6i tugng trén nén anh cay laa bi nhiém ray véi 1 ca thé ray khac, két qua da
xac dinh duoc 2 d6i twong ray nau truong thanh trong d6 c6 2 d6i twong 1a chinh xé4c, khong c6 dbi twong xac dinh
sai. Con ¢ tinh hudng duge cho trong anh Hinh 8b, s6 luong iy ndu truong thanh trong anh can xé4c dinh 1a 1 dbi
tuong ray truong thanh trén nén anh cdy lua bi nhidm rdy véi 1 dbi trong ray khac, két qua da xac dinh dwoc 1 dbi
tuong rdy ndu truong thanh trong do co 1 dbi twong 14 chinh x4c, khong co dbi twong nao xac dinh sai. Két qua tir hai
thye nghiém trén hinh anh lua ¢6 riy nau truéng thanh cing nhiéu déi twong con trang khac, mé hinh da phat hién
riy nau truong thanh véi s6 lugng kha chinh xéc, gitip nong déan c6 thé wéc lugng dugc mat d6 riy nau tin cong trén
lUa va c6 phuong phap phong trir thich hop.

A

@) (b)

Hinh 8. X4c dinh ddi twong riy nau phén biét véi con tring khac

E. Thdo lugn

_ Tai budc thong ké thuc nghiém, toan bo tap dit liéu mau gdm 200 déi twong hinh dnh rdy nau truéng thanh tir
nhiéu nguon khac nhau da dugc str dung. Bang mo ta dudi day cho thay két qua cua qua trinh thir nghiém kha nang X&c
dinh ddi tugng ray nau trudng thanh trén cic dang mau hinh anh.
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Bing 1. Bang thong ké ty 1& x4c dinh ddi tuong trén cac dang mau hinh anh

Tén loai mau Két qua thong ké
S6 lugng mau Ty 1€ xac dinh thanh cdng Ty 1€ xac dinh sai st so véi
thanh cong
Khong c6 dbi twong rac 110 92.73% 20.27%
C6 dbi tuong rac 90 74.89% 16.44%
Anh chyp tir thuc té 120 95.83% 11.92%
Anh thu thap 80 80.5% 27.62%
Tong hop 200 89.7% 19.8%

Két qua thong ké cho thdy viéc xac dinh s0 luong rdy nau truong thanh trén anh da dat dugc ty 1¢ thanh cong la
89.7%. Pay 1a mot ty 1& xac dinh rét tich cuc do s6 luong dlem dic trung cua ddi tuong ray la it (dudi 100 dic trung).
Trong khi do ty 1¢ xac dinh sai chiém 19.8% so dbi tuong ray nau duoc phat hién. Day ciing 1a mdt ty 1¢ sai sot co thé
chap nhan duoc do viée xac dinh sai phan 16n ndm trong nhém cac mau anh d qua xir 1y thu thap trén internet nén chat
luong anh 14 rat thap. D6 chinh 14 nguyén nhan dan dén ty 18 sai s6t chu yéu dén tir nhom anh nay. Pong thoi, thuc
nghiém ciing chi ra rang ty 1¢ thanh cong dat dwoc nhu trén xay ra & mirc do sai khac giita dit liéu mau va dir lidu kiém
tra 1a dudi 20%.

Bén canh d6, két qua thong ké trén ciing cho thiy cac anh khong do chup truc tiép bang may chup anh s&
cho ty 1& x4c dinh déi trong thanh cong thip hon rat nhiéu so v&i anh chup tir thuc té khoang 30%. Do dé, cong cu
phat trién dé xac dinh sb lugng ray nau truong thanh c6 thé ap dung kha hiéu qua v6i hinh anh thu thap tir thuc té.
Mait khac, mot s6 mau co do sang thép, anh nhoe,... s& cho két qua xac dinh diém rac chiém ty 1¢ cao. Tuy nhién,
do sb lugng ddi tuong trén cac anh chyp thyuc té dién hinh chua nhiéu nén mé hinh xac dinh réy nau trudng thanh
c6 thé phat trién nghién ctru thém trén anh cé sd luong 16n cac dbi tuong can xac dinh dé dam bao phuong phép sé
mang lai hiéu qua cao hon.

V.KET LUAN

Viéc xay dung mdt mo hinh co thé xac dinh sb lugng réy nau trudng thanh trén hinh anh cay l0a dya trén dic
trung cuc bo bét bién SIFT bang mot phuong phap méi véi cac giai thuat xir Iy anh, rat trich dic trung va nhan dang so
khép dic trung nhu: giam bot dd mau cta anh, rat trich dic trung cuc bd bat bién anh ray nau bang cong cu VLFeat, S0
khép dac trung phat hién dbi tuong riy ndu truéng thanh, kiém tra tinh twong thich ddi trong rdy nau dugc phat hién
bang phuong phép hinh hoc va thong ke, ... chinh 1a muc tiéu cua bai viét. Ching toi bét déu tr viée xdc dinh céac déc
diém sinh hoc thé hién trén hinh anh dé phat hién déi tuong rdy ndu truong thanh. Pay 14 tién dé dé xay dung bd mau dir
liéu cho dbi twong ciing nhu tham s hd tro cho viée kiém tra ty 1& thanh cong cua qua trinh xac dinh ddi tuong. Ké dén,
phuong phap rut trich dic trung cuc bo bét bién dung cho dbi tuong riy nau truong thanh da dugc s dung nham phuc
vu cho giai doan rut trich déc trung anh. Sau d6, phuong phap so khép phat hién dbi tuong dung thu vién tim kiém lang
giéng gan nhét gan dung duoc 4 ap dung dé thyc hién qua trinh so khép tim klem céc dbi tuong ray nau trudng thanh tiém
nang. Tiép theo, phuong phép kiém tra tinh chinh xac dbi tuong phat hién tiém ning duoc xdy dung nham xéac dinh d6i
tugng dugc xac dinh co twong umg la dbi tuong ray nau truong thanh hay khong? Tir d6 hinh thanh m6 hinh chirc néng
lam co s6 cho viée thiét k& va cai dat hoan chinh cong cu xac dinh dbi tuong ray nau truong thanh (BHPCount). Thue
nghiém da dugc tién hanh trén bo dir liéu mau gdm 200 anh ray nu ¢ cac giai doan phat trién khac nhau cua cay lua,
ray nau 1an véi cac ddi tugng con tring khac hodc nhidu ddi tugng rdy ¢ nhitng d6 tudi khac nhau. Két qua dat dugc 1a
rét tich cuc véi ty 18 x4c dinh thanh cong 1a gan 90% néu ngudn dit liéu miu cung cip day du va chét luong hinh anh
thong thuong. Day 1a mot ty 18 cao d6i v6i ddi twong can xac dinh 12 con trang. Thuc nghiém ciing cho thdy, viéc hd
trg xac dinh dbi tuong trén hinh anh chup thue té t6t hon anh da hiéu chinh dang co trong cac tai liéu trén mang hodc
sach bao. Vi vdy, nghién ciru s& mang tinh ing dung thyc té cao va thiét thuc hon. Ngoai ra, mot bo dit liéu mau dic
trung cho déi trong rdy nu trudng thanh trén anh voi s6 luong tuong dbi ciing da duge xay dung trong qua trinh xay
dung m6 hinh xac dinh sb lugng ray nau truéng thanh trén anh.

Vi cac két qua dat duge, md hinh xac dinh ray nau truéng thanh co thé 1a co sé khoa hoc cho phat trién cac hé
théng phat hién con trang gy hai trén lta thong qua hinh anh chyp dugc hodc cac hé thong théng ké mat do ray thong
qua cic camera cam bién hodc cac bay dén. Viéc xac dinh dung ddi tuong nay rét quan trong, s& glup nguoi néng dan
trnh viéc tiéu diét cac loai cdn trung cd ich, tao ra mot lyc lugng hd tro tot cho qua trinh phat trién cay trong Trong
tuong lai, tir kha nang hd tro xac dinh déi tuong ray nau trudng thanh rat tot dya trén dic trung cuc bd bét bién SIFT,
chiing toi s& phat trién md rong trén nhiéu ddi twong can xéac dinh khac.

TAI LIEU THAM KHAO
[1] Huynh Nguyen Van and Sen Le Thi, “Gido trinh con trung nong nghiép - phan B”, B6 mdn bao vé thuc vat - Khoa Nong
nghiép, Truong Pai hoc Can Tho, pp.33-39, 2003.

[2] Phat Cao Drrc, “Chi thi s6 96/2006/CT-BNN vé viéc phong trir ray nau, bénh vang 1dn, lin xoan 14 hai lta & cac tinh phia
Nam”, B Nong nghiép va Phét trien Nong thon, 2006.




Huynh V6 Hiru Tri, V6 Huynh Trdm, Lam Bao Duy, Huynh Xuéan Hiép 845

[3] Nguy2n Danh Van, “Bién phap phong trir riy nau hai IGa”, B4o Néng nghiép Viét Nam, Ban tin ngay 05/07/2013.

[4] Hb Van Chién, L& Qubc Cuong, DS Van Tan, Tai liéu vé chong ray cua Trung tam bao vé thuc vét phia Nam, Cuc Bao vé
Thuc vét, B6 Nong nghiép va Phat trién Nong thon, 2009.

[5] D-G. Lowe. Object Recognition from Local Scale Invariant Features. Proceedings of the 7th International Conference on
Computer Vision, Kerkyra, Greece, 1999, pp. 1150-1157.

[6] Faraj Alhwarin, Chao Wang, Danijela Ristic - Durrant, Axel Graser, “Improved SIFT-Features Matching for Object
Recognition”, BCS International Academic Conference 2008 — Visions of Computer Science, pp. 179- 190, 2008.

[7]1 Dejan Pangercic, Vladimir Haltakov and Michael Beetz, “Fast and Robust Object Detection in Household Environments
Using Vocabulary Trees with SIFT Descriptors”, International Conference on Intelligent Robots and Systems (IROS),
Workshop on Active Semantic Perception and Object Search in the Real World, 2011.

[8] Seiji Aoyagi, Atsushi Kohama, Yuki Inaura, Masato Suzuki, and Tomokazu Takahashi, “Image-Searching for Office
Equipment Using Bag-of-Keypoints and AdaBoost”, Journal of Robotics and Mechatronics Vo 1.23 No.6, pp. 1080-1090,
2011.

[9] Benjamin Charles Ross, “An Analysis of SIFT Object Recognition with an Emphasis on Landmark Detection”, Thesis (M.
Eng.)--Massachusetts Institute of Technology, Dept. of Electrical Engineering and Computer Science, Includes
bibliographical references, pp. 109-110, 2004.

[10] Beril Sirmacek and Unsalan, C., “Urban Area and Building Detection Using SIFT Keypoints and Graph Theory”, Geoscience
and Remote Sensing, IEEE Trasactions on Volume(47), Issue(4), pp. 1156-1167, 2009.

[11] Takumi Kobayashi, Tadaaki Hosaka, Shu Mimura, Takashi Hayashi, Nobuyuki Otsu, “HLAC Approach to Automatic Object
Counting”, Bio-inspired Learning and Intelligent Systems for Security, BLISS '08 , pp. 40-45, August 2008.

[12] Ratnesh Kumar, Vincent Martin and Sabine Moisan, “Robust Insect Classification Applied to Real Time Greenhouse
Infestation Monitoring”, Visual observation and analysis of animal and insect behavior (VAIB) Workshop at the 20" ICPR,
Istanbul, Turkey, August 2010.

[13] David G. Lowe, “Distinctive Image Features from Scale-Invariant Keypoints”, International Journal of Computer Vision
60(2), Kluwer Academic Publishers, pp.91-110, 2004.

[14] A. Azeem, M. Sharif, J.H. Shah, M. Raza, “Hexagonal scale invariant feature transform (H-SIFT) for facial feature
extraction”, Journal of Applied Research and Technology, Volume 13, Issue 3, June 2015, pp. 402-408.

[15] Ding Zuchun, “An Effective Key point Selection Algorithm in SIFT”, International Journal of Signal Processing, Image
Processing and Pattern Recognition, VVol. 6, No. 2, April,2013.

[16] Andrea Vedaldi, Brian Fulkerson, “VLFeat - An open and portable library of computer visionalgorithms”, Proceedings of the
18th ACM international conference on Multimedia, MM '10, pp. 1469-1472, ACM New York, NY, USA ©2010.

[17] http://www.microsoft.com.
[18] http://www.opencv.org/.

DETERMINATION OF QUANTITY BPHBASED ON SIFT FEATURE
Huynh Vo Huu Tri, Vo Huynh Tram, Lam Bao Duy, Huynh Xuan Hiep

ABSTRACT— Currently, the identification of objects on rice pests can be identified by many different methods. Besides, having a
photograph of an object pest quite easily by a variety of means such as cameras, mobile phones. However, the pictures after taking
them has only processed to identify with the naked eye. As a result, can lead to mistaken identity or incorrect on the subject as well
as the number of objects in the image. Especially on the image many types of objects are identified. Therefore, the method of object
recognition in images pests by computer vision are urgent needs which objects on the rice brown planthopper. In this research, we
have developed a model to quantify recognition BPH on rice growth through images. The model proposed is a new approach to
identify and recognize objects in images BPH grown rice. The approach is feature extraction, matching objects recognition BPH
growth, combined with the compatibility check of the identification process. The model identified the number of BPH in many
different stages of development, such as rice tillering, booting to flowering and grain when the results are extremely positive. This
result can serve as a basis for calculating the density of brown plant hopper on rice growth, support for business forecasting, pest
BPH on rice.
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