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To'm. rat: 'Hu_;‘n' nay, nho vao cde phicong
viée xdac dinh cdc doi tugng séu bénh trén cay
dang. Tuy_nhfén, {n‘nh anh sau khi chup van ch
qua co thé dan den xac dinh nham ddi tugng h
anh, dic biét trong cac hinh anh ¢6 nhiéu loqa;
hinh xdac dinh cdc déi twong sau bénh dang Ié '
trén hita. Trong bai viét ndy, ching t6i dé xud
dinh so lwong ray nau da dwoc dé xudt. Dua

tign {(ﬁ thudt nhie may danh, dién thoai di dong,
lia bang hinh anh cé thé diegre thuee hién kha dé
[ duwge xir 1y hang mdt thieomg dé nhan dién. Két
odf khéng chinh xdic vé so lieong d6i tiegng trén
doi lzro'ng khdc nhau. Vi vay, viéc xdy dieng mo
thu cau bire thiét, trong d6 c6 doi tiweong ray niu
t mét s6 diéu chinh mai trong phweong phdap xac
‘ . i trén mé hinh dé xudt da xac dinh dwoc so lieomg
ray nau trweong t!ldnh 0 nhiéu giai dogn phdt trién khdc nhau ciia lia tir giai doan de nhanh,
Idr'n dong dén tré va khi lia Chfl?,‘ dong thoi ciing phdn biét duege ray ndu trieomg thanh véi cac
doi twong khcig cung véi mét sé diéu chinh ty 1¢ vdi két qua thu dwoc la hét sire tich cuc. Két
qx'ld nay co thé lam co 50 ndng cao tinh hi¢u qua cho viéc die tinh mat do rdy ndu tricong thanh
tan cong cdy lua, ho tror cho cong tac di bdo, phong trir dich hai rdy néu trén lia.

Tir khoa: Rdy ndu truomg thanh, rit trich dic trung cuc bg bdt bién, xac dinh d6i twong,
so khop.

Abstract: Currently, the identification of objects on rice pests can be identified by many
different methods. However, the accuracy rate is not high. Therefore, the objective is to increase
the rate of identification of adult brown plant hoppers (BPH). In this research, we propose
some new adjustments in the method of determining the number of plant hoppers that have been
proposed [17]. Based on the proposed model, the number of BPH in different stages of rice
development, such as rice tillering, booting to flowering and grain. At the same time, it is
possible to distinguish between adult brown plant hoppers and others with some adjustments
that are proportional to the results obtained. This result can server as a basis for improving
efficiencythe density of brown plan hopper on rice growth, support for business forecasting,
pest BPH on rice.

Keywords: brown plant hopper, SIFT, identify, match,
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Trong, céac loai dich hai nong nghi¢p thi riy nau (Nilarpavata lugens Stal) [1] la mot trong
nhimg ddi twong sdu hai nghiém trong nhét cho Iua ¢ Viét Nam ndi riéng va trén thé giGi ng;
chung, nhat 1a khi chung ta st dung nhiéu cac gidng lta cho ndng suat cao va tang cuong tham
canh trong san xuat lia. Ray niu nguy hiém & chd ching khong nhing truc tiép gay hai bang
cach chich hut dich nhya & than cay lam cho cdy lia kém sinh truong va phit trién ma con la
mdi giGi truyén bénh virut vang lan, lin xodn 14 lam giam nang sut va thoai hoa giong lia,
Ray nau duoc B Nong nghiép & Phat trién Nong thon ra chi thi phong trir tir nam 2006 [%],
Vi vay viéc nghién ciru phat hién dbi tugng riy nau trudng thanh 1a mdt trong nhimg yéu cau
cflp thiét, luén dugc cac nha khoa hoc quan tam.

Pa c6 mot « ) nghién ciru khoa hoc vé x4c dinh dbi t uong dong vat hodc con trung thono

~

qua hinh anh, ching han nghién ciru dém ddi tuong dong vit trén anh dung dic tnmg sip xép
O murc cao cua sy tuong quan cuc b tu dong (Higher-order Local Auto-Correlation) va phan
tich hoi qui boi (Multiple Regression Analysis) [11]. Két qua ciia nghién ciru cho ty 1 phat hién
chinh x4c d6i tugng kha cao nhung doi hoi phai ¢ hinh anh nén (background) déu vao dé chira
doi tuong. Mot nghién ciru khac ciing nhiam phan lop, dém con trung theo thoi gian thyuc sir
dung camera wifi [12] ma trong d6 nhém téc gia da diing b loc Gabor, biéu d6 kim tir thap cia
anh ¢ dang Gradient (Pyramidal Histogram of Gradients) va dir liéu mau dé xac dinh déi tuong,
sau d6 phan nhom bing SVM (Support Vector Machines). Ti 1¢ thanh cong ctia nghién ciru dat
khoang 91% trén cac hinh anh chup dugc tir camera. Tuy viy, nghién ctru nay chi méi dimg ¢
mirc thi nghiém trén mot cdng cu tao sén c6 background cd dinh va con xac dinh dbi tugng sai
khi bong con tring c6 cung mau véi background. Dic biét, tir khi c6 phuong phap rut trich dac
trung cuc b bat bién duge dé xuit boi David G.Lowe [5] thi viéc nhén dién d6i trong trén anh
duge xem la mot trong nhimng tmg dung co ban nhat. Tac gia cong bd phuong phap nghién ciru
nay ciing chinh vi muc dich phuc vu cho bai toan xac dinh déi tuong trén anh [6], ké ca déi

tuong bi che khuét. Phuong phap rat trich nay ¢3 dugc sir dung dé rut trich dac trung xac dmh

nhiéu loai d6i twgng khac nhau dién hinh nhu: nhan dang céc do vit sir dung trong nha [7] két

hop vdi sir dung céy tir vung, cac db vat trong vin phong [8], nhin dang cic cong trinh kién
triuc ket hop vdi thudt toan LSH [9] hodc ban dd [10],... Pdc biét viéc xay dung mo hinh xéc
dinh ray nau truong thanh dya trén dac trung SIFT 1am co s cho cic nghlen cuu hen quan dén
phat hién ray ndu truong thanh trén ciy lua [17] Tuy nhién mé hinh nay can mot sd cai tién dé

nhén dangD t6t hon nira dé gilp ra nhitng quyét dinh phong trir dich hai dung thoi gian va lya
chon thudc phun xit hiéu qua [4].

Trong bai viét ndy, chling t6i cai tién thong s6 clia mé hinh xac dinh sd lugng I"Iy nau
truong thanh dua trén phuorng phap ruat trich dic trung cuc bo bat bién SIFT (Scale Invariant
Feature Transform) [5] trén déi tugng anh chup ciy laa dé bao dam pham vi xéc dinh déi tugng

ran, r hon, cho két qua t6t hon vi hinh anh ¢6 thé bj thay d6i boi ty 1€, goc chup anh, quay anh,..

Péi tuong ray nau truong thanh ¢6 trén anh laa sé duge phat hi¢n, so khép dic trung sau do
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cich tiép cin nay gi}'lp 1am 13 che nét ddc trung vé hinh d
cho phép dem dugc 50 lugng cua ching & cac gi (
ciru §& nAng €ao 1y 1¢ phat hign som chc bidy hie
mit do ray cing giup lam tang hi¢u qu '
gﬁy ra.

Bai viét dugc chia thanh bén phéan. Phin thit nht gigi thi : :
: an. Phan t At eidi thidy ma Hinh 2 -
< burde chi it trong tién trink <. dint. b ha Nhl'lt gioi thiéu mo hinh tong the ciing nhu
cac buot €11 HE ON fien trinh xac dinh doi twgng riy nau trudmg thanh trong anh. Phén thi
hai trm‘h ba:y m'(_)t §0 dicu chinh trong qua trinh x4c dinh ray nau ¢ phan thi nhat. Phan thir ba
trinh bay vé qua trinh thuc nghiém bao gdm viée mo t

Y A | a dit li¢u, cong cu thuc nghiém va két qua
thuc nghiém dugc ticn hanh trén anh ray nau ¢ cac giai doan phat trién khac nhau cua cay lia,
ray nau 11}11 Vo1 cac dO} tuong con tring khac hogc nhiéu ddi tugng riy ¢ nhimg do tudi khac
nhau. Cudi cung la phan két luan.

MO HINH XAC DINH SO LUGNG RAY NAU TRUGNG THANH

Mo hinh xac dinh 'déi tuong ray nau truémg thanh dugc thyuc hién dwa trén tiép can rit
trich dic trung cuc b bat bién SIFT trén hinh anh. Pau tién, anh chup vé riy nau s& duoc thu
thap bang camera hoic thiét bj cam bién. Sau d6, hinh anh sé& duroc tién xir |y dé nang cao chat
lugng. Tiép theo, qua trinh dugc tién hanh qua 3 giai doan chinh: (1) Ruat trich dac trung tat ca
céc ddi twong ké ca dbi tugng riy nau truong thanh trén anh; (2) So khép phat hién déi tugng
ray niu truong thanh bang cach so khop dic trung da rit ra tir budc truée véi dir lidu mau tir
6 dura ra két qua xac dinh tam thoi d6i twong rdy nau trén anh; (3) Kiém tra tinh chinh xac cua
qua trinh x4c dinh déi twong rdy nau truong thanh bing cich dém va loai bo ddc trung ddi tuong
rdy nau trudng thanh ra khoi anh.

ang cia ray nau trudng thanh,
ai doan phat trién khac nhau. Két qua nghién
, n nhiém ray trén Iaa, dong thési viée xac dinh
a phong trir, tranh duge nhiéu hau qua do dich riy nau

Thu thip anh rdy niu
A
Tién xir ly
Q (1) Rat trich dfc trung
B,?,}’:,’f;f," cyc by SIFT anh rdy ndu
ndu T
triromg . .
thanh (2) So khép phit
S hién ray nau
Y
ém va logl
Kéi quanhdn | (3) beém v ’S
bé djc trung ray

Hinh 1, M hinh xdc dinh s0 lugng rdy ndu trudng thanh

—
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Thu thap dnh ray nau va tién xtr 1y

Budc diu tién 1 thu thap céc hinh anh vé riy nau trén l6a dé lam tap dir li¢u thuc nghigm,
Hinh anh rdy nau c6 thé dugc ghi lai bing camera. Trong giai doan tiﬂén xur ly, cac a?h nay sg
duge chuyén vé mirc xAm. Budc nay nhim lam giam s6 luong cac diem dac trung dé so kh('{p
sau khi rat trich (do han ché ctia phuong phép rat trich dic trung SIFT 1a chi phi 50 khdp S€ rat
16n néu nhu s Irong diém dic trung 14 qua 16n). Dong thoi yéu to mau khi chuyén vé anh xam
dugc chudn hoa anh huéng khong dang ké do mirc xam ctia mau néu (ray nau) va mau xanh (14
lta) 1 khac nhau 13 rét (cu thé, trén anh mic xdm mau ray la khoang 200 tr& [én va méq Xanh
ctia lta & ngudng 180 trd xudng). Sau khi anh dugce xir 1y chuyén sang anh xam, hé th(')pg s
gan gia tri nay con trd lru thong tin ma tran gia tri cac didm anh xam. Pay sé la tham so6 dau
vao dé thuc hién rat trich dic trung cuc bd anh réy néu can xir 1y.

Rut trich dac trung cuc bo SIFT anh rdy niu

Sau budc tién xir 1y, cac diém dic trung trong anh rdy nau dugc x4c dinh trén nhimg anh
nay bing cach sir dung giai thuat rit trich diic trung cuc bo bat bién (d3 trinh bay & trén) dé thuc
hién viéc rit trich dic trung cac dbi tuong. Tir gia tri ma trdn dnh xam réy nau, chirc nang thuc
hién tinh toan sinh ra hai danh sach: danh sach diém dic trung va danh sach mé ta cac dic trung
ctia dbi tugng duge rit trich trén anh. Mbi diém dic trung dugc rut trich chira trong danh sach
cac diém dic trung bao gdm cac théng sb chinh nhr: toa d6 (x,y) ciia diém dic trung trong anh;
d6 16m, goc clia diém dic trung,... Mi mé ta dic trung 1a mot con trd vector ¢6 128 chidu duoc
chira trong danh sﬁch mo té‘céc dac trung. Hai danh sach nay 1a ngudn dir liéu d4u vao cho qua
trinh phat hién déi tugng can so khép & budc ké tiép trong qué trinh xir 1y. Md hinh cua giai
doan nay nhu sau:

Hinh anh ray Rt trich diic trung - Danh séch diém déc trung anh ray.
nau di xur ly anh riy niu Danh sich mé ta dic tnung.

so khép xac dinh doi tuong ray nau bang thong tin dic trung trén hinh anh b?mg vector
da chiéu

Truéce khi v~iéc 50 khép thong tin vé doi twong dugc tién hanh, hé thong cin phai tao ra
mot by dir li¢u mau ray nau truong thanh d€ so khép. Trudc tién, dit lidu miu riy niu ﬁMg
thanh s& dugc doc trich tir cic tap tin dif liu mau. Dya vao tén mAu can trich ra, hé thong sé
sinh ra mgt danh sach mo6 ta dac trung mau va mot danh s -
tuong ray nau mau trong c}fr liéu. Ca hai. danh sach nay s& 13 tham s diy vao cho qua trinh tinh
toan so khéfp, phat hi¢n doi tugng va kiém tra do chinh xac nhan dang giira déi twgng miu voi
dbi tugng ray niu trudng thanh trén anh. Ké tidp. ba dix lidy miu nhu : T

s o p K N :: ) vpP, VY UU LU Iau pnuc vu cho qua trinh so khop,
xéc dinh doi twong ray nau trudng thanh trén anh s& duge phat sinh. Tir dnh miy rdy nau truong
thanh, h¢ thong cling s€ rit trich ddc trung ray nau trudng thanh trong anh mAu luu vao tap tin

0t sss,,e,___——————
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= [iéu cua hé thdng. Qua trinh thuc hidn cb < ; , )

il:t tr.ich diic trung cuc b bét bié; trérllczr’:n;oxitrmd‘r‘l}?f AO;LL%,‘;h;ﬁCn;?g r(;hu :huyén én:; i

N B dy nau, Ce o1 dot1 tu 1 1t
m’,Ch,S;c d\{qc i tl.u‘vao. :ap }m dir li¢u bao gom cac thanh phan chinh sau: té;m n%z’asua'usé dlbrr:lt
(sb diem dac m1g), SO’Ch‘CU cua vector dic trung (mic dinh luon 1a 128); ma tran “sb dé r; l 28’g’
i thng i danh sich m 1 dfc g (descriptors: ma trin chia thomg tn danh sich i
ic tnmg (keypoints). ; . g tin danh sach diém

Cuoi cung, sau khi hinh énh di dugc biéu dién bing vector da chiéu SIFT, mét giai thuét
so khép hinh anh s& dugc thye hién dé tim ra mé ta twong g gin nhét giira hai, bo di liéu dac
trung ray ndu. Tir danh sach m6 ta déic trung dir ligu miu va danh sach mé ta dac tnmg anh riy
nau, chire ndng thyc hi¢n vige tim kiém so khép md ta dic trung giira hai bo dit liéu. Két qua
dat dugc 1a danh sach diém cdc ddi tugng tidém ning (matches), mdi diém dic tnmé tuong (mg
duoc lua chon dép tmg di€u kién c6 thé phat hién thanh cong sé dugc luu trir chira 3 thong 56
chinh:

o queryldx: Vi tri diém dic trung trong danh sach diém déc trung cua d6i tugng mau.

o trainldx: Vi tri diém héap dén trong danh séch diém dic trung cia d6i tugng trén anh can
nhén dang.

e distance: Khoang cach giira 2 diém dic trung duoc nhan dang. Day 1a thong s6 chinh
quyét dinh c6 nén chép nhan diém dic trung nay hay khong.

Sau budc nay, chung t6i thu dugc mot danh sach cac déc trung ray nau dugc xéac dinh.

Mb hinh cua giai doan nay nhu sau:

Danh sach cac dac trung
> rdy nau duoc xic dinh.

Phat hién so khép
dic trung riy niu

-Dir liéu méu ray.
-Dit liéu anh riy can phat hién

A

Kiém tra dém va loai bo dbi tuong rﬁy nau truong thanh da xac dinh bfmg ty 1é diéu chinh

phu hgp.
Bude cubi cung trong mo hinh 1a kiém tra xem dbi twong da fiugc xz:lc dinh c¢6 phai thuc
sur 1a riy nau truong thanh hay khong? pay la bu(’yc’: dtr’gxc ch’l'm‘g toi de ’xuﬁt‘ va xay ‘dl_mg hoan
toan méi dé phyc vy cho vige x4c dinh tinh chinh x,ac cita quﬁ trinh. Budc nay ba‘okgém hai giai
doan tir két qua c6 dugc cua budc trudc lz‘izdanh sjqch o doi tu(img (Aiuqc [?hat hi¢n twong (mg
giita cac diém dac trung cuia dbi tuong mau va cac d(‘)l tlrfyng r:wy nz}u truong thanh dwgce xac
dinh (dugc xem la dbi trong riy niu truong tl.uimh)fo chtra t}mng, tin khoang cach (distance)
nhét djnh cling voi vi tri diém dic trung phat hi¢n dO1 tugng ray nau. ‘
Péu tién, hé thong s¢ tién hanh vi¢e kiém. Aira d, oA xa cua ,qué. trinh xéc dinh do1
tugng riy nau trén anh. Day la giai dogn dugc thiét k¢ nham klf?lm tra cac diém d-{uc't.nmg dll’?C
A thoa man ding la diém dic trung cia doi tugng ray

x4c djnh trong danh sach diém ddc tnmg co
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ndu trudng thanh. Tir danh sach diém tiém ning dbi tugng duge phat hién, f[anh.iach diém fiac
trung dit ligu mau, danh sich diém dic trung anh riy nau, h¢ thong s& thuce hlc’n k].e;m tra kh’(?ang'
cach, do twong thich hinh hoc ciia déi tugng riy niu cin xéc dinh. C6 hai buoc’: kiém tra v4i hai
lra chon 1a xéc dinh ddi twong thanh cong hay khong thanh cong cho moi buoc.

Buée 1: Kiém tra khodng cdch giita m ta dic trung miu ry nau véi mé té‘qac trung clia
ddi tuong ry nau trudng thanh cin x4c dinh. Budc nay nhim tranh tinh trang dox‘ tuqug dtﬂrqc
phat hién c6 khoang cich qua xa so vai déi tuong riy nau miu khién cho viéc xac dinh s€ khong
chinh xdc. Vigc danh gia khoédng cach nay s& dua vao thong s6 khoang cach (gistance) tUO""g
tmg v&i méi diém dic trung cia danh séch dic trung rdy ndu da xéc dinh. Néu khoang cach
gitra hai mo t ddc trung 1a nhé hon thong s chuin dé nghi da cé diéu chinh (tir 385 dén 405,
dua trén thyc nghiém) thi xem nhu diém dic trung d6 dugc chap nhan. Néu khoang cach la 16n
hon thong sb dé nghi thi c6 thé xem 14 didm rac, khi d6 diém mo ta sé bi loai bo ra khéi danh
sach so khép dbi tuong tidm ndng riy ndu truéng thanh & bude trude.

Budc 2: Kiém tra dg twong thich v& mit hinh hoc gitta céc diém dic trung trong by méu
rdy nau va anh rdy niu cin xac dinh. Budc nay duoc ap dung vi can xem xét dé so séqh tinh
ddng dang hoc sai khic gifra hinh anh ciia déi tugng mau rdy va riy niu trudng thanh can xac
dinh. Viéc @& xuit ap dung ti€u chi nay 1a do s6 didm dic trung ctia mdi di tuong riy nu cin
xdc dinh 14 tuong déi it (duéi 100 dic trung). Két qua bude nay nhim giam thidu viée x4c dinh
dbi tugng bi sai vé hinh dang 1a qua lén, loai bd duoc tinh trang xac dinh nham diém rac khong
phai 12 rdy nau truéng thanh. D& kiém tra do twong thich, he thdng cén thuc hién:

(1) Kiém tra céc diém dic trung c6 tring 1ép do xéc dinh dwoc nhidu hon hai didm. Viéc
kiém tra dugc thuc hién b?mg céch tinh khoang cach cac diém dac trung cta dbi tuong ra‘“ly nau
tiém niing theo cdng thirc tinh khoang cach Euclid:

dABzi/(XA—XB)Z + (Ya-YB)?, Vi x4, y4 va xp, yg ld cdc toa dé cia 2 diém A va B

Néu ciing mot diém duogc x4c dinh hai 14n thi khoang cach lac d6 bang 0 nén diém dac
trung s€ bi xem xét loai bo.

(2) Kiém tra ty 1¢ chénh 1&ch qua 16n v& khoang céch gilta cac diém anh miu so véi anh
cla df)i tugng rdy niu tiém niing bing géch so sanh ty 1¢ khoang céch giira ba didm bt ky trong
bd mau féy nau voi khodng cach ba diém twong img trong bé dac trung ddi twong ray nau tiém
nang. Néu ty 1€ dao déqg thda man trong kl)oimg ty 1€ tot nhat da c6 didu chinh qua thue nghiém
tir 0.8 + 1.4” thi h¢ thong s& chap nhan déi tugng. Nguogc lai, khong chap nhan.

Ké tiép, tién trinh dém va loai bo dic trung ray nau truong thanh duge xéc dinh ra khoi
danh sdch md ta anh riy nau s& dugc tién hanh. Day la chire nang dugc thiét ké d& loai bo cac
diém dic trung d4 dugc x4c dinh ra khoi anh rdy nau. Tir danh sich diém dic tnmg duge phat
hién thanh cong, danh sdch mo ta dic trung cia dnh rdy nau cin xur 1y, chirc ning nay sé& loai
bé mo ta dic trung déj tuong xdc dinh ra khoi danh sz'\c'n‘ md ta dic triung cia anh ray nau. Két
qua 1a s€ giam bot kh(‘)j lugng xir Iy cho bude xac dinh déi tugng tiép theo cling nhu tranh dugc
viéc xac dinh 13p lai d6i tuong di dwoc xac dinh.
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Mo hinh cta budce nay nhu sau:

Danhsichcic djc tnmgriyniu
dwgc phit hién

Kiém tra Idhodng cdch bh

miu véi di lidu ray niu Logi bé diém &jc tnmgkhdi

cinxic dinh sé lwgng e
Kitm tra d5 twong thich Khéngxic dinh dbitugngla iy
dit litu riy niu va miu niu

Dém va loaibs ddi twgng riy nin
triromg thanh dwgc phit hién

MOT SO PIEU CHINH THONG SO KIEM TRA POI TUQGNG RAY NAU

Didu chinh khoang cch mau ,

Do budc nay véi myc dich tranh tinh trang d6i twong duoc phat hién co khoang cach qua
xa so vi dbi tugng rdy ndu mau khién cho viéc xac dinh s& khong chinh xac. Viéc danh gia
khoang cch nay s& da vio thong s6 khoang céch (distance) twong tmg v6i mdi diém dic trumg
cua danh sach déc trung rf“iy nau di xac dinh. Sau khi tac gia diéu chinh thong s6 lién quan dén
khoang cach phu hop hon (385 dén 405) thi hé théng nhén dién cho két qua chinh x4c hon. Két
qua nhan dang tang tir 89,7% lén 93,3%. Tuy nhién s\é lugng rac cﬁng tang lén cpﬁt it (tang
0,1%) so vdi ty 1§ dugc dé xudt trudc dijly [17]. Véi diéu chinh thong S(:) mai nay ket qua nhan
dang kha quan hon va ty 1¢ sai sot la chap nhén duoc c6 y nghia thyc tién.

Piéu chinh do twong thich hinh hoc

Dbi véi budce diéu chinh nay duge dp dung vi day 1a budc xem xét dé so sanh tinh dong
dang hoic sai khac giita hinh énh clia déi twong miu rdy va ray ndu truong thanh can xéc dinh.
Két qua budc nay nhim giam thidu viéc x4c dinh dbi tugng bj sai vé hinh dang la qué 16m, loai

.

b dugc tinh trang xac dinh nham diém rac khong phai 1 rdy ndu trudng thanh. Sau khi tac gia
ﬂ
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diéu chinh thong sé lién quan dén do twong thich hinh hoc (hinh d(’)n‘g d"-‘f]g) tu'o 018 7911'41 rt)hi
h¢ thong nhan di¢n cho két qua chinh xéc hon. Két qua nhan dang tang tu 89’;7AJ P 6{‘"
Tuy nhién s lugng réc ciing tang 1én chat it (ting 0,14%) SO,V(’i ty 16 dlfq(f de'xu,at t-ru oe (}ay
[17]. V&i diéu chinh thong s6 mdi nay két qua nhan dang tot hon va ty 1¢ sai sot tang ciing
khong déng ké.

THY'C NGHIEM

Dtr lidu thye nghiém )

Thuc nghiém duoc tién hanh trén nguén co so dir liéu chinh 1a cac anh c!lup: thuc te tu
hai néng trudng: Néong truong Co D6 va nong truong Song Hau thuge thanh pho Can Tho. So
lwong ddi turgng mau tién hanh thyc nghiém la khoang 250 anh dbi tuong dién hinh cﬁq ray nau
trudng thanh duge rit trich tir cac anh chup thuc té va anh thu thap duqc’tir cac ngu6n khac,
trong d6 sb anh chup thuc té c6 thé xir 1y hiéu chinh dé phuc vu x4c dinh so luong doi tuong la
160 anh. Céc anh sau khi chup s& duogc cit bo dé dua vé kich thudc trung binh 1000 x1000
pixels dung cho qua trinh phat hién déi tuong riy nau truong thanh tiém nang. Anh ChUP tir
thuc té dwoc thuc hién trong diéu kién 4nh sang ban ngay c6 do sang tir 300 + 500 lux. Anh
duoc chup & khoang cach dén déi tugng trong khoang tir 40cm dén 60cm.

Cac dang anh ray nau da dugc str dung trong qua trinh thuc nghiém bao gdm: anh rdy nau
trén nhiéu giai doan phat trién khac nhau ctia ciy lua, anh riy nu c6 chia cac loai con trung
khac, anh rdy nau c6 chira nhidu riy nau & cac giai doan ngay tudi khac nhau.

Cong cu thuc nghiém

Vé cong cu thuc nghiém, mé hinh xac dinh s6 luong réy nau trudng thanh duoc chung
toi cai dat béng ngodn ngir lap trinh Visual C++ va dugc xay dung thanh mgt géi c6 tén goi la
BHP Countv] trén nén Visual Studio 2010 va thu vién cic ham xt ly anh cua Open CV 2.4.
Goi BHPCountvl‘ dugc cai dat t’hén}‘l cac mo dup dam nhén nhing chic ning khac nhau nhur:
Doc t‘ép tin 4nh ray nau va chuyé:n v€ anh x4m ray nau; rat trich dic trung cuc bd bat bién cua
anh rﬁy nau; doc, trich dir liéu mau vao giai doan so khép dic trung rdy nau; tao bd dir liéu phat
hi¢n doi trong ray nau trrdng thanh; so khdp xac dinh dz_’ac‘tnmg twong {mg cua riy nau trudng
thanh; kiém tra d6 chinh xac cta qu trinh so khép dnh ray nau va loai bo dic trung réy nau
duoc )géc dinh. ‘Céc mo dun chirc nang trén sé duge ap dung vao viéc xdy dung mo hinh xéc
dinh s0 lugng rdy ndu trudng thanh dya trén dic tinh SIFT trong bai viét nay.

Két qua thuc nghiém va so sanh

Théng !(é qua tr’inh thyc ‘nghiém xac dinh sb lwgng riy nau truong thanh da dugc tién
hanh trén nhiéu loai doi tuong ray ndu trudng thanh va ¢ nhiéu giai doan, tinh hudng khac nhau.
Chimg toi dat duge mot so két C‘]ll{"l nlu‘r sau. Toan b tip dir li¢u mau gf‘)m 250 dbi tuong hinh
énp ray néu trudng thanh tir nhiéu nguon khéc nhau da dugc sir dyng. Bang m6 ta duéi day cho
thay ket qua ctia qua trinh thir nghi¢m kha nang xdc dinh déi tugng rdy nau truéng thanh trén
cac dang mau hinh éanh,

-—
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- L A il IR . 4
Bang 1. Bang thong ké ty 1¢ x4c dinh d6i twgng trén cac dang mdu hinh dnh

/

Két qua thing ké

5 i ma A . :

Tén loar mau SO lugng miu I'y 1& xac dinh Ty 1& 4c dinh sai 56t s0
thanh cong véri thanh cong

Kpong co doi tugng rac 145 93,25% 21,06%

o ddi tugng ric 105 78,18% 19.35%

A chup tir thue € 160 95,93% 12,36%

Anh thu thap 90 81,65% 28,54%

,_’:’—’_’_—_-

Tong hop 250 91,16% 20,05%

M hinh cii 200 89,7% 19,8%

Két qua thong ké cho thay viéc xic dinh s luong ry ndu truéng thanh trén anh da dat
duoc ty 18 thanh cong 13 91,16%. Day 1a mot ty I¢ xic dinh rét tich cuc hon so véi ty 1€ dé xuat
trudre day [17] gan 1,5%. Pong thoi ty 1¢ xac dinh sai ting lén khoang 0,25% so véi ty 1€ truée
day [17). Pay ciing 1a mot ty 1é sai sot hoan toan c6 thé chap nhan dugc do viéc diéu chinh cac
thong s6 so khdp ndi rong hon. D6 chinh 14 nguyén nhan dan dén ty 1¢ sai sot ting lén. Pong
thér, thue nghiém ciing chira ring ty 1¢ thanh cong dat dugc nhu trén xay ra & mirc do sai khac
vifra dif liéu mAu va dir ligu kiém tra van 1a khoang 20%. Tir bang théng ké trén va két qua thuc
nghiém trong mé hinh da dé xuit tac gia di co biéu 6 so sanh sau:

So sdnh t§ 18 thanh cong va sal sot

120.00%
100.00%
8000% [(——— M ———  ——Tyléxac dinhthanhcdng
= ——Ty 18 xac dinh thanh céng
E eo0%p [~ méi
3 =T 18 xac dinh sai sétcd
£0.00% |~ T T e T 19 wAC dinh s SO M
20.00% |- M
0.00% -
‘ 2 3 4 5
‘ V 2 P A ' . A
Hinh 2 Bicu dd so sanh két qua thyc nghi¢m
‘w———#———-_t ==
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Vi biéu dd trén ching ta thiy ty 1¢ thanh cong tang lén‘lfhii! quarve t?'slq: sai 50t hau nhy
khong dang ké. Dic biét vai dbi tugng @ két qua tong hgp cuoi cung (gid tri 5). s

Bén canh do, két qua théng ké trén ciing cho thiy céc dnh kh(zng do chup Er.l_;Cn:Ccr;bang
mdy chyp anh s& cho ty 1¢ xac dinh d6i tugng thanh cong thap hon rat nh}xeu S0 V(J;l f uE) tlr

£ ! A AT R T A . 4c dinh sO lugng ray nau trudng
thuc t¢ khodng 30%. Do do, cong cu phat trién vin phit hgp d€ xac d! . 51 b
thanh c6 thé p dung hidu qua véi hinh anh thu thap tir thyc té. Tuy nhicn, ‘10 50 uong ,dm

p dung hi¢u qua vo u thp 't SR hanh
tugng trén cdc anh nhan dang dién hinh chua nhiéu nén mé hinh xac d;nh:r.ay nall tronz iha
¢ thé phat trién nghién ciru thém trén anh c6 sé lugng 16n hon nira cac do6i tugng can xac dinh
dé dam bao phuong phap sé mang lai hiéu qua cao hon.

KET LUAN ‘

Vie cai tién cdc thong sé phit hop hon cho mé hinh xac dinh so luong ray nau truong
thanh trén hinh anh cy lta dya trén dic trung cuc bd bét bién SIFT bang mét phuong phap Tn(n
[17] véi cac giai thudt xi Iy anh, rit trich ddc trung va nhan dang so khép dac tnmg nhur: giam
bot do mau cua anh, rit trich dic trung cuc bd bat bién dnh rdy nau bang cong cu VLfeat, SO
khdp dic trung phét hién dbi tugng rdy nau trudng thanh, kiém tra tinh tuong thich doi tugng
ray ndu duge phit hién bang phuong phép hinh hoc va théng ké, ... chinh 1a muc tiéu clia bai
viét. Chung toi bat dau tir viec tang sd lugng anh mAu thuc nghiém 1én. Dong thoi diéu chinh
cac thong s lién quan dén khoang cach va do twong thich hinh hoc phti hop hon. Thuc nghiém
da dugc tién hanh trén b6 dit liéu miu gdm 250 anh rdy nau & cac giai doan phat trién khac
nhau ciia cdy lta, ray nau lan vdi cac dbi twgng con tring khac hodc nhiéu déi twrong ray &
nhimg d6 tudi khac nhau. Két qué dat duoc la rat tich cuc voi ty 1€ xac dinh thanh céng kha
quan hon 1a 91,16% néu ngudn dir liéu miu cung cdp ddy du va chit lugng hinh anh thong
thuong. Day 1a mt ty 1¢ cao doi v6i dbi twong cin xéc dinh 12 con trung. Ddng théi thuc nghiém
ciing cho thiy ty 1€ sai khac xéy ra tang 1€n so vdi ty 1€ cii 1a khong dang ké, chi tang 0,25%.
Vi vay, nghién clru nay gép phan ~nfmg cao hiéu qua cﬁ‘a mQ hinh nhan dang ri‘iy nau trude day
[17]. Ngoai ra, mot bo dir liét} mau ddc trung cho nhiéu doi tugng riy nau tredng thanh hon
trén anh véi so }uqng tuong doi ciling da dwgc xay dung trong qua trinh xay dung md hinh xdac
dinh s6 lugng ray nau trudng thanh trén anh.

qVéri cac két qua dat dugc, viéc cai t{én ty 1€ troqg mo hinh xac dinh rz‘iy nau trudng thanh
co thé la co s khoa hoc cho vige phat trién cac h’é théqg phat hién con tring khac gay hai trén
lia thong qua hinh anh chyp dgqc hodc cac h¢ thong thong ké mat d¢ ray thong qua cac camera
cam bién hodc cac bay .dén.. Vlé(.: Xac din}‘l.dimg doi tugng voi ty 18 cao rit quan trong, s& giup
nguoi ndng (,jén ‘t:énll VJéE tiéu diét cic loai cc?n Irt‘mg c.c'>‘ ich, tao ra mot lyc luong hé trg tét cho
qugi trinh pﬂhat trnﬂen ca.); tror:g. Trong Euorn'g la! néu c? dlél.l kién nghién ciry thém, tic gia s& phat
trién m& rgng trén nhiéu doi trgng can xac dinh khac véi ty 18 thanh cong cao hon nira.
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