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MQT PHUONG PHAP KET HQP MUQN CHO NHAN DANG CAY
DUA TREN NHIEU ANH BQ PHAN CAY

Nguyén Thi Thanh Nhan
Truong Pai hoc Cong nghé thong tin va Truyén thong — DH Thai Nguyén

TOM TAT

Nhéan dang cdy v6i myc dich 1a xac dinh tén cua loai cdy tir cac anh quan sat dugc cua loai ciy. Cac
nghién ciru trude ddy thuong méi tap trung cho két hop dua trén hai by phan. Trong bai bao nay, mot
phuong phap két hgp mudn cho bai toan nhan dang ciy dwa trén nhiéu anh bo phan cua cay dugc dé
xuét 4p dung cho viéc két hop tir hai cho dén sau bd phan cuia ciy theo cac bd phan 14, hoa, qua, than,
canh, toan bd cdy. Phuong phap nay duoc xay dung dua trén viéc két hop luat nhan va luat tong co
str dung trong sO gan cho b phan cua cy. Viéc nhan dang don by phan duoc ap dung phuong phap
hoc sau hién dai. Cac két qua thuc nghiém da chi ra hiéu qua cua phuong phap dé xuét, vuot tréi hon
s0 vai cac phuong phap két hop theo luat 16n nhat, luat tong, luat nhan. Phuong phap ciing chi ra
rang cang két hop nhiéu bd phan thi do chinh xac dat dugc cang cao. Phuong phap dé xuat da dat
duogc d6 chinh xéac cao nhét 1a 98,8% khi thyc hién két hop sau b phan.

Tir khéa: Két hop muon; hoc sau; ludt nhan; ludt t(fng; nhdn dang cdy
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A LATE FUSION METHOD FOR MULTI-ORGAN PLANT IDENTIFICATION

Nguyen Thi Thanh Nhan
TNU - University of Information and Communication Technology

ABSTRACT

Plant identification that aims at determining the name of plant species from images of plant
species’ observation. Previous studies have often focused on two organs. In this paper, a new late
fusion method for multi-organ plant identification is proposed for combining two to six organs
according to leaf, flower, fruit, stem, branch, entire. This method is based on combining the
product rule and sum rule using weights assigned to plant organs. A deep learning method- a state
of the art method- is applied for single organ identification. The experimental results have shown
the effectiveness of the proposed method, it outperforms than max rule, sum rule, product rule.
The results also indicate that the more organs are combined, the better the identification accuracy
is. The proposed method achieves the highest accuracy of 98.8% when combining 6 organs.
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1. Gidi thiéu

Nhan dang cdy ty dong bang may tinh dién tir
dang rit dugc quan tim hién nay véi muc
dich giup cong dong nguodi dung dé dang
nhan dang dugc cac cay ¢di ho guan tam, tir
d6 gitp bao ton sy da dang cua thyuc vat [1].
Céc nghién cuu trude day thuong tap trung
nhan dang cy dya trén mot bd phan chi yéu
la 14 va cting da dat dugc mot sb két qua an
tugng. Tuy nhién v6i mot sd lwong 16n cac
loai, ¢ chinh xac nhan dang cay dya trén mot
bd phan vin con mot sé han ché. Hinh anh
ciia mot bo phan 1a khong du thong tin dé
nhan dang do su giéng nhau 16n giita cac loai
khac nhau va sy khac biét 16n giita cac anh
cing mot bd phan cia loai cdy. Gan diy cac
nghién ciru di chuyén sang tip trung nhan
dang ciy dua trén nhiéu anh bo phan cia ciy
cho phép cung cép nhiéu thong tin cua ciy
gitip cai thién dugc két qua nhan dang cay,
dac biét khi c6 su ra doi cua co sé dir liéu cay
duoc cong bd va cap nhat hang ndm cua cudc
thi nhan dang cdy trong khudn khé cudc thi
LifeCLEF véi dit liéu nhidu anh bé phan cta
cay [2]-[6]. Tai mot thoi diém quan sat, khi
mot bd phéan cua cdy khong ton tai, khi do co
thé xem xét viée két hop cac bd phan khac
clia cay. Pay 1a mot nhu cau thuc té khi mot
nguoi ding ¢ ging nhan dang ciy dua trén
céc quan sat khac nhau ciia mot cay, diéu nay
cling dung v6i quan diém nhén dang ciy cia
cac nha thyc vat hoc. Viéc quan sat cac bd
phan khac nhau ctia cdy cho phép cac nha
thuc vét hoc phan biét rd cac loai ma co thé
gy ra nham 1an néu chi st dung mét bd phan
cua cdy.

Céc phuong phap két hop két qua nhan dang
cay dua trén nhidu bd phan c6 thé chia thanh
2 nhém 1a cac phuong phap két hop sém va
cac phuong phap két hop mudn. Pau tién la
cac phuong phap két hop sém thuc hién két
hop cac dic trung cua cic bd phan cay khac
nhau trudce khi thuc hién phan 16p [7].

Thir hai 14 cac phuong phap két hop muon,
mdi bd phan s€ thuc hién mot bd phan 16p
riéng biét, két qua nhan dang trén mdi bo

phan 16p s& dugc két hop lai v6i nhau dé cho
ra két qua nhan dang cudi cing. Phuong phap
két hop mudn thuong két hop dua trén cac do
tin cdy tra vé. Co mot sd nghién ctru di ap
dung cac phuong phap két hop mudn ap dung
cho nhan dang cay tir cac két qua nhan dang
cay trén cac by phan khac nhau cua cay. Cac
phuong phéap két hop thuong sir dung cho bai
toan nhan dang ciy c6 thé ké dén nhu luat
nhan [8], luat trung binh [9], ludt 16n nhat,
ludt tong [10], [11] luat nho nhét [12], luat
IporMNZ [4], luat binh chon theo sé dong
(majority voting rule) [13], luat tong co trong
sO [14]. Cac phuong phap nay thuong dugc
st dung do tinh don gian va hiéu qua cua cac
phuong phép. Cac nghién ciru trudc cling da
chi ra nhan dang cay dua trén nhiéu bd phan
cho két qua tdt hon 1a nhan dang dya trén mot
bd phan [6], [15], [16], va mdi tap trung cho
nhan dang dua trén hai b0 phan cua cay [9].
Véi muc dich tiép tuc cai thién kha nang két
hop, bai biao d& xuat mot phuong phap két
hop méi bang viée két hop cac phuong phap
két hop da co, co sir dung trong sb gan cho
mdi bd phan cua cay. Bai bao sé& thuc hién két
hop cho nhiéu hon bang hai bd phan. Véi
nhéan dang cay cho mdi bd phéan, mét phuong
phap hoc sau dugc ap dung dé nang cao két
qua nhan dang cay.

Noi dung phan 2 trinh bay chi tiét phuwong
phap dé xuat, phan 3 trinh bay cac két qua dat
duogc va phan cudi 1a phan két luan.

2. Phuong phap két hop dé xuit cho nhén
dang cy dua trén nhiéu anh b phan ciia cay
Trong bai béo nay, tac gia d& xuit mot
phuong phap két hop méi dua trén viée két
hop céac phuong phap da co, c¢6 sir dung trong
sO bd phan gan cho cdy. Cau truy van dau vao
gdm N anh cua N bd phan quan tdm. Trong
cac thuc nghiém, N bién ddi tir 2 d&én 6. Cho
mdi bo phan, mdt by phan 1ép twong tng s&
duogc xay dung. V6i mdi anh dau vao mé hinh
nay s& tra vé mot danh sach cac loai cay
tuong Ung voi do tin cdy kém theo. Phuong
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phap két hop s& lay cac danh sach cac do tin
cdy nay nhu 1a diu vao, sau dé thuc hién két
hop céc do tin cay nay dé tra vé danh sach céc
loai ciy méi. Pong gop cuia bai bao 1a dé xuat
mot phuong phéap két hop méi va khong mat
tinh tong quat mot phuong nhan dang cy bat
ky déu co thé ap dung cho viéc nhan dang
mot bo phan bt ky.

Mot s6 ky hiéu duogc sir dung nhu sau:

e q={I,l, .., Iy} 1a cau truy van
chira N anh cta N bd phan;

e (:1asb10p cua co so dit lidu;

e 5;(I}) 1a do tin cay cua loai i khi su
dung anh I, 1a cu truy vin tir bo
nhan dang don bo phan tuong ung, &
d61 <i<(C,1<k<N,

o . 16p du doan cua loai cho cau truy
van q

Mot s6 phuong phéap két hop co ban:

Luat 16n nhit (Max rule) 1a mot trong
nhitng phuong phép két hop phd bién nhat.
Do tin cay lon nhét dugc lya chon trong danh
sach cac do tin cay la do tin cady dugc tra vé
[17]. Trong trudong hop ndy cau truy van q
dugc gan vao 1op ¢ nhu sau:

€ = argmaxi=,.n {knzlg;;v{si(lk)}} @

Luit tong (Sum rule) ciing 1a mot luat két
hop duoc st dung phd bién [17]. Tong cua
cac d tin cay duoc tra v&. Luat tong gan cau
truy van vé 16p ¢ nhu sau:

¢ = argmaxi— n{Xi=15: (i)} )
Luat nhan (Product rule) tinh d6 tin cay cta
cac do tin cay tra vé [17]. CAu truy van q
dugc gan vao lop ¢ nhu sau:

¢ = argmax;=1 y{I1k=15: (1)} 3)
Phwong phap két hop dé xuit

Tur vi€c quan sat cac b phén trén cay co cac
vai tro khac nhau trong qua trinh nhan dang
cy, do vay tac gia s& gan trong sd cho bd phan
cdy va st dung ludt tong c6 gan trong sb. Sau
do6 xuat phat tir y tuong 1a két hop cac phuong
phép két hop co ban di co. O day tac gia dé

xudt phuong phap két hop luat nhan va luat
téng c6 gan trong s6 cho mdi bd phan, viée
tich hop duoc thue hién dya trén toan tir nhan.
Pau tién mdi bd phan s& dugc gan mot trong
s, trong sb nay thé hién tm quan trong cua
bd phén nay vdi cac b phan khac trong qua
trinh nhan dang. B§ phan Ok dugc gan trong
s& wk. Dua trén két qua nghién ctru [18] cac
két qua nhan dang cay dya trén cac mang
khéc nhau cho cac bo phan cay déu duoc sap
xép theo chidu giam dan 1 hoa, 14, qua, canh,
than, toan by cay. Do do trong bai bao nay
céc trong s dugc gan cho cic bd phan cay co
gia tri giam dan cho cac b phan lan luot 1a
hoa, 13, qua, canh, than, toan bd cay. Cu thé, &
day trong phan thuc nghiém trong s6 cho cac
bd phan dugc gan nhu sau: hoa: 6, 1a: 5, qua:
4, canh: 3, than: 2, toan bg cay: 1.

Phuong phéap két hop méi duoc dé xuit nhu
sau, tich cac do tin cdy tra vé dugc nhan voi
tong co trong cac do tin cay. Cau truy van q
duogc gan vao 16p ¢ nhu sau:

N N
¢ = argmaxi. {(Z (1. wk) . (1_[ s (1@)} )

k=1 k=1

Vé6i phuong phap d& xuét nhu vay khi d6 tin
cay s;(I) cang cao thi cac gia tri [[h=q s;(I)
va YN_. s;(Iy).wy cang cao. Viéc két hop
bang toan tr nhan cip gia tri nay giup gia
tang khoang cach chénh Iénh véi cac cdp do
tin cdy tra vé c6 gia tri thap hon, gilp cho
viéc du doan 16p dung tra vé c6 do chinh xac
cao. Phuong phap nay s€ giap gla tang do tin
cdy cla lop tra vé do gan trong s cho bd phén,
vu tién két qua nhan dang cho nhiing anh
thudc bd phan dugc gan trong sb cao, hon nita
viéc két hop hai phuorng phap s€ tan dung
duoc cac uu diém cua mdi phu:ong phap Dé so
sanh hiéu qua ciia phuong phap d& xuit, tac gia
thyc hién so sanh voi cac phuong phap co sd
trén 1a ludt 16n nhat, luat tong, luat nhan.

Dbi voi vide xdy dung bd phan 16p cho nhan
dang don bd phén, bat ky mot bd phan 1op
nao déu co thé dugc ap dung. Cac nghién ciru
lién quan d chi ra rang cac phuong phap hoc
sdu di cho két qua nhan dang tét hon so véi
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phuong phap dua trén viéc trich chon dac
trung tu thiét ké ddc biét khi lam viéc véi co
sO dir liéu 16n va da dang [6]. Do vay, trong
bai béo nay tac gia da ap dung mot kién tric
hoc séu 1a sit dung mang no-ron tich chép
GoogleNet cho nhian dang don bd phan.
GoogLeNet dd chién thing trong cudc thi
nhan dang cic ddi tugng trén co so dit lidu
hinh anh 16n, da dang ImageNet nam 2014
[19]. GoogLeNet co kién trac sau hon va rong
hon so voi nhiéu kién tric mang khac nhu
AlexNet, VGGNet. Mang nay cho phép giam
mot sd lugng 16n cac tham sb huén luyén. N6
bao gém 6,8 triéu tham sd, 22 l6p voi 9 mo
dun ldp (inception), 2 16p nhan chap, 2 lop
chuan hoéa, 5 16p giam chiéu, mot 16p két ndi
day du, mot 16p tuyén tinh v6i ham kich hoat
Softmax nhu 1a mdt bo phan 16p. Mot modun
inception sir dung song song cac l6p nhan
chap co kich thuéc 1 X 1,3 x 3,5 X 5 voi cac
16p khéc dé giam sé chidu. Kién trac nay con
duoc goi 1a kién tric mang trong mang. Trong
qua trinh huén luyén GoogLeNet két ndi véi 2
bd phan 16p phu trg véi cac 16p & gitta mang dé
tién hanh hiéu qua tinh toan lan truyén nguoc
qua céc tat ca cac 16p. O day mdi bo phan s&
duoc huin luyén bdi mot mang GoogLeNet
riéng biét.

3. Két qua thye nghiém

Céc két qua thuc nghiém duoc tién hanh trén
co sO dir li€u hinh anh ciy vdi 6 bo phan 1a 1a,
hoa, toan bd cdy, canh, qua va than. Dé trién
khai thanh cong phuong phéap hoc sau, mot co
so dir lidu nhidu anh hudn luyén dugc yéu
cAu, tac gia da tién hanh trich rat 50 loai cay
phd bién (co du 6 bd phan va chira nhiéu hinh
anh) tir co sé dit liéu cay LifeCLEF 2015. Bé
gia tang kich thudc cta co s¢ dir liu tac gia
cling d3 tién hanh thu thap thém cac anh trén
internet thong qua tén cua 50 loai cay. Cac két
qua anh thu thdp dugc, sau do dugc danh gia
boi chuyén gia thuc vat hoc. Thong tin chi tiét
dugc trinh bay trong bang 1. Hinh 1 biéu dién

cac hinh anh thudc 6 bg phén, cac anh trong
co so dir liéu thyc nghiém hau hét déu c6 nén
phure tap.

Bang 1. Co so dit liéu 50 loai voi 6 bo phdn

Tap huin Tap kiém  Téng
luyén thir

L& 1930 776 2706
Hoa 1650 673 2323
Canh 1388 553 1941
Toan bd cay 825 341 1166
Qua 3821 500 4321
Thén 2912 500 3412

Than Canh

Toan bj cay
Hinh 1. Ank cdc bé phan cua loai Cotinus
coggygria Scop

3.1. Nhan dang cdy dwa trén mot by phin
Céc két qua thuc nghiém duoc tién hanh trén
may chu voi cdu hinh: 2,20 GHz CPU, 16 GB
RAM, GeForce GTX 1080 Ti GPU, thuc hién
trén khung hoc sau Caffe va TensorFlow. Ky
thuat hoc chuyén ddi (transfer learning) va
tinh chinh cac tham sé duoc 4p dung trén
mang GoogLeNet. Bo trong s6 tién huan
luyén trén co sé dir li€u rat 16m va da dang
ImageNet duoc ap dung 1a bo trong so khoi
tao cho qua trinh huan luyén. M6 hinh duoc
t6i wu cho phu hop véi bai toan nhan dang
cay, cac tham ) duoc tinh chinh, tdi wu nhu
sau: learning_rate: 0,001, batch_size: 32,
weight_decay: 0,0002, dropout: 0,4. Viéc lua
chon cac tham s nay dwa trén viéc nghién
ctru cac két qua lién quan, cac thyc nghiém va
ciu hinh may thuc nghiém.
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Céac két qué dat dugc cho nhan dang dua trén
don bd phan khi ap dung mang GooglLeNet
dugc chi ra trong bang 2. Bo phan hoa cho két
qud nhan dang cao nhat 13 82,2% vi bo phan
hoa ¢6 nhidu dic diém bé ngoai (mau sic,
hinh dang) c6 tinh chat phéan biét cao giira cac
loai. B§ phan toan bd cay cho két qua nhan
dang thap nhit do bd phan nay thudong dugc
chup ¢ goc nhin xa va su tuong tu lon gilia
cac loai khi dua trén anh toan b cia cay, nén
d6 phéan biét 1a khong cao.
Bang 2. Két qud nhdn dang don bg phin

Bang 3. D¢ chinh xdc tai hapg 1(%) khi ké:t hop
cdc bo phan khac nhqu. Phdn in dam la ket qua
dat duwoc tot nhat theo hang

B0 phin Do chinh xac

tai hang 1 (%)

La (Le) 75,0
Hoa (FI) 82,2
Canh (Br) 53,2
Toan bo cay (En) 36,4
Qua (Fr) 68,8
Than (St) 37,6

3.2. Ddnh gid phwong phdp két hop dé xuit
cho nhdn dang cdy dwa trén nhiéu inh by
phdn ciia cdy

Céc két qua thyc nghiém dugc tién hanh két
hop cho céc cap tir 2 dén 6 bd phan cia cay
cho viéc nhan dang ciy dua trén nhiéu anh bd
phan cta cdy. Cac két qua dugc chi ra & trong
bang 3, c6 tong tat ca 57 truong hop két hop.
Khi so sanh v6i cac phuong phap két hop 1ay
gia tri 16n nhat, liy gia tri tong, lay gia tri
nhan thi phuong phap dé xuat 1a cho két qua
1a t6t nhat. Phuong phap d& xuét cho két qua
vuot trdi hon phwong phép 14y gi tri 16n nhat
va phuong phap lay téng. Con so sanh véi
phuwong phap nhén thi phuong phap d& xuit
cho két qua cao hon mot chiit hodc bang trong
tong 47 truong hop trén 57 truong hop két
hop. Trong 10 truong hgp con lai phuong
phap d& xuit chi kém phuong phap nhan
trong khoang tir 0,2 dén 1%. Diéu nay chi ra
hiéu qua cua phuong phéap dé xuit.

Cac b§ phan Luit Luit Luat Phuong
két hop 16m tbng nhan phap dé
nhit xuét
Le+FI 914 920 954 95,8
Le+Br 79,8 810 84,6 84,8
Le+En 74,6 75,0 79,2 79,4
Le+Fr 84,0 84,4 87,6 87,6
Le+St 75,0 75,0 79,0 80,2
Fl+Br 85,0 86,0 90,2 91,2
FI+En 79,2 79,8 834 84,6
Fl+Fr 89,4 90,0 944 94,2
FI+St 82,4 82,8 85,6 87,0
Br+En 58,0 58,8 61,8 63,8
Br+Fr 75,4 75,6 82,6 81,6
Br+St 60,4 61,0 66,6 66,4
En+Fr 72,8 736 784 80,0
En+St 50,8 510 544 53,4
Fr+St 72,0 726 74,6 74,4
Le+FI+Br 914 93,2 96,2 96,6
Le+FI+En 914 92,4 96,0 96,2
Le+FI+Fr 914 958 97,6 97,8
Le+FI+St 914 92,2 948 94,8
Le+Br+En 79,8 818 87,0 88,0
Le+Br+Fr 79,8 90,4 93,2 93,6
Le+Br+St 79,8 834 87,0 87,2
Le+En+Fr 74,6 87,4 93,6 93,0
Le+En+St 74,6 80,2 814 84,6
Le+Fr+St 84,0 86,0 904 91,0
FI+Br+En 85,0 850 91,2 92,2
Fl+Br+Fr 85,0 930 95,6 96,0
FI+Br+St 85,0 86,2 914 91,8
FI+En+Fr 79,2 91,0 936 94,8
FI+En+St 79,2 834 88,6 89,2
Fl+Fr+St 89,4 91,0 93,2 93,8
Br+En+Fr 58,0 818 878 88,0
Br+En+St 58,0 67,4 74,6 75,2
En+Fr+St 72,8 78,2 824 83,6
Br+Fr+St 75,4 818 864 86,0
Le+FI+Br+En 89,6 942 974 97,2
Le+FI+Br+Fr 93,2 96,2 98,2 98,2
Le+FIl+Br+St 914 92,6 98,0 97,6
Le+FI+En+Fr 92,6 96,0 98,2 98,4
Le+FI+En+St 90,2 93,2 96,6 96,8
Le+FI+Fr+St 93,0 958 97,8 97,8
Le+Br+En+Fr 86,2 90,8 95,6 95,6
Le+Br+En+St 80,4 84,8 90,6 90,8
Le+Br+Fr+St 87,0 90,4 94,4 94,4
Le+En+Fr+St 85,4 89,6 92,8 92,8
Fl+Br+En+Fr 88,4 938 96,8 96,8
Fl+Br+En+St 84,8 88,0 93,0 93,6
Fl+Br+Fr+St 90,8 924 95,0 96,0
Br+En+Fr+St 80,4 854 89,6 90,0
FI+En+Fr+St 89,6 916 952 95,8

Le+FI+Br+En+Fr 89,6 96,6 98,0 98,6
Le+FI+Br+En+St 89,6 944 97,8 97,8
Le+Br+En+Fr+St 86,2 91,4 96,6 96,4
FI+Br+En+Fr+St 88,4 94,2 96,8 97,4
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Cac b{ phan Luat Luit Luit Phwong
ket hop I6m tong nhan phap de
nhat xuat

Le+FI+Br+Fr+St 932 952 98,0 98,2
Le+FI+En+Fr+St 926 96,6 98,2 98,2
LetFH+Br+En+Fr+St 926 96,2 98,8 98,8

Ngoai ra mot sb két luan khac duge rat ra tir
bang 3 nhu sau. Pau tién, cang nhiéu bd phan
dugc két hop thi két qua nhan dang cang cao,
diéu nay duoc chi 16 trong hinh 2 véi cac két
qud nhan dang cho sb cdp bd phan khi ap
dung phuong phéap dé xuét. Vi du, st dung
cic anh hoa va la dat két qua lan luot la
82,2% va 75,0% tai hang 1 cho dit liéu kiém
thtr. Khi thuc hién két hop hai by phan nay
theo phuong phap dé xudt dat két qua vuot
troi 1a 95,8% cai thién két qua so voi bo phan
hoa 14 13,6% va bd phan 14 13 20,8%. Cac két
qua két hop giira cac bo phan thuong duoc cai
thién nhiéu khi két hop v6i bd phan co két
qua nhan dang cao trong nhan dang don bd
phan hay bo phan dugc gan trong sé cao, vi
du nhu bd phan hoa, 1a. Céc két qua nhén
dang tiép tuc duoc cai thién khi két hop nhiéu
bd phén hon nira. Két qua nhan dang dat duoc
tdt nhét trén ba bd phén, bdn bd phan, ndm bd
phan va tt ca cac bd phéan 1an luot 13 95,8%,
97,8%, 98,4%, 98,6%, 98,8%. Khi két hop
cang nhiéu bo phan thi téc d6 cai thién nhan
dang cang giam.

Hinh 2. Két qua nhin dang ciy ena plaroug phiap
ket hop de xuat cho nhieu bé phan
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Hinh 2. Két quda nhdn dang cdy cua phwong phap
ket hop dé xuat cho nhiéu bg phdn
Thér hai, ching ta c6 thé quan sat thdy riang
viéc két hop nhiéu bd phan cho phép cai thién
can dudi va can trén ctia pham vi do chinh
xac. P9 chinh xac khi st dung mot bo phian
bién d6i trong pham vi [37,6%-82,2%]. Pham
vi d0 chinh dugc xac duoc ting 1én khi Kkét

hop hai, ba, bdn, nim va sau bd phan lan luot
la [53,4%-95,8%], [75,2%-97,8%], [90,0%-
98,4%], [96,4%-98,6%] va 98,8%. Phuong
phap d& xuat cho phép ching ta co thé két
hop cac anh cua cic bd phan mot ciy can
nhan dang c6 két qua cao. Cach tiép can nay
1a linh hoat, phu hop véi thuc té boi vi mot
ciy khong phai ludn ton tai sin tat ca cac bd
phan cua cdy tai mot thoi diém. Khi két hop
ludn wu tién két hop cac bo phan co6 trong sb
cao trudc.

4. Két luan

Mot phuong phap két hop méi cho nhan dang
cay dua trén nhiéu anh bd phéan cay dugc dé
xuit thuc hién két hop gitra luat nhan va luat
tong co gan trong s cho bo phan. Cac két qua
chi ra rang phuong phap dé¢ xuét 1a hiéu qua
khi so sanh véi cac phuong phap ldy gia tri
16n nhat, 1iy tong va phuong phap nhan. Bai
b4o d3 tién hanh 57 thuc nghiém cho cac cap
bd phan tir hai dén sdu bo phan, tir d6 da phan
tich va dwa ra mot s6 goi ¥ cho nhan dang cay
dya trén nhiéu anh b phén cua cay.
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