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In the Mekong Delta region, besides rice being the most important tree,
longan has been planted in a large area with various families, bringing
high income to the farmers. Each of them has different properties in
harvesting time, flowering, and supervising. In fact, the farmers must
regularly monitor, take care and rely on their experience to choose the
right time to intervene in each type of longan for increasing
productivity. From longan pictures taken in the gardens, it is not easy to
determine the type of longan excluding knowledgeable people and
scientists. Therefore, it is necessary to help apply technology to assess
the kind of longan-by-leaf photographs taken of longan. The study used
data set of 3 types of longan leaves, namely Ido, Thach Kiet, and
Dimocarpus Longan Lour in the total of 2182 collected pictures. Using
deep learning techniques with the VGG16 model to train the obtained
data, the accuracy result was 98.3%. Thus, the research results can help
agronomists and researchers have special measures to support and
cooperate with the farmers in classifying and orienting to plant suitable
longan with the highest efficiency.

NHAN DANG MQT SO LOAI NHAN (THONG QUA LA NHAN)
DUNG CONG NGHE ANH VA KY THUAT HQC SAU

Lé Thi Piém', Nguyén Dirc Thién', Trwong Quéc Bio®
YTveong Cao ding Nghé Séc Trang, *Trudng Pai hoc Can Tho

THONG TIN BAI BAO

TOM TAT

Ngay nhén bai: 17/11/2022
Ngay hoan thién: 11/01/2023
Ngay ding: 11/01/2023

TU KHOA

Mang no-ron tich chap
Mang hoc sau VGG16
Hoc sau

Thi gidc may tinh

Hoc chuyén giao

Khu vie dong bang séng Ctru Long, bén canh cdy lta, nhin 1a loai cay
¢6 dién tich trong kha 16n, véi nhiéu loai nhin khac nhau, dem lai thu
nhap cao cho ngudi néng dan. Mdi loai nhan sé& co diac diém khac nhau
vé thoi gian thu hoach, cach xtr 1y ra hoa, cach chim séc. Trén thuc té,
ngudi trong nhin phai thudng xuyén theo ddi, cham soc, dwa vao kinh
nghiém dé xac dinh thoi diém can thiét nham can thiép vao timg loai
nhdn gitp ting ning suat. T hinh anh chup 14 nhan tai vuon rat kho
phan biét duoc loai nhin ngoai trir nhimg ngudi cé kinh nghiém, nha
khoa hoc. Vi vay, viéc str dung cong nghé dé phan loai cdy nhédn thong
qua hinh anh chyp cua 14 nhin 1a rat can thiét. Nghién ctru sir dung tap
dir liéu cua 3 loai 14 nhin: Ido, Thach Kiét, xudng com vang, trong tong
s6 hinh anh thu thap duoc 1a 2182 hinh. St dung k¥ thuat hoc sau véi
md hinh VGG16 dé huan luyén dir liéu thu duoc, két qua do chinh xac
dat 98,3%. Nhu vay, két qua nghién ciru ¢ thé gitp cac nha nong hoc,
nghién ctru ¢6 cac bién phap cu thé hd trg, phdi hop voi nguoi nong dan
trong viéc phéan loai, c6 dinh huéng trong ciy nhan phu hop dat hiéu
qua cao.
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1. Gigi thigu

Trong sy phat trién cia khoa hoc ky thuat, thi giac mdy tinh dugc xem la tap con cua tri tué
nhan tao su dung sicc manh cua mdy tinh dé trich xuat thong tin c6 y nghia tir cac tap dir lidu
dugc cung cap, cac tap dir liéu d6 co thé 1a hinh anh, video... Hién nay, viéc sir dung thi giac may
tinh vao viéc giai quyét cac bai toan lién quan dén nong nghiép dang dugc ap dung rong rii. Phat
hién, nhan dang cac loai la cdy la tng dung co ban trong néng nghiép, 1am nghiép, y hoc nong
thon va nhleu g dung thuong mai khac [1].

Mot sb nghién ctu V€ phan loai cac loai thuc vat da dugc dé xuat va thyc hién. Ung dung thi
gidc may tinh h trg phan loai o, sir dung cho may diét c6 c6 chon loc, trinh bay nén tang phan
loai c6 hiéu qua trong thoi gian thuc vai AdaBoost két hop Naive Bayes 1am bo phén loai co so,
khai thac cac tinh nang tryc quan cua viéc tang cuong dir liéu hinh anh c6 chtra c6 dai, dat do
chinh xac 94,72% vai tap dir ligu mo rong [2].

Mot Kién trac mang no-ron tich chap (CNN) méi dugc dé xuét va ap dung vao nhiém vu phan
loai 14, dwa ra so sanh gitra viéc sir dung don vi tuyén tinh ham mil (ELU) duoc gigi thiéu gan
day thay vi don vi tuyén tinh chinh luu (ReLU) 1a ham phi tuyén tinh cia CNN; mé hinh duoc
kiém tra trén bo dit liéu 14 Flavia va Swedish cho thdy hiéu qua trong phan loai 14 [3].

Chuan doéan thiéu hut dinh dudng trén cay co dau, dwa trén cac xét nghiém sinh hoa trén 14 co
thu thap duoc, mdi quan hé gitra cac dic diém cua 14 co dau va lwong chit dinh dudng cua n6 di
dugc nghién ctu, st dung mang CNN dé chan doan su thiéu hut chit dinh dudng trong cy co
dau tir hinh anh cia 1a, bao gdm 3 loai: thiéu, binh thudng va du thira [4]. Kién tric CSBi02020
va BettaNet tich hop phan tach dugc cho 1a du 1y twong cho b dir liéu dugc thu thap gom 682
hinh anh tir 25 tan cay trong mot trang trai; D6 chinh xac trung binh ctia mé hinh 1a 77,2% ddi
véi CSBi02020 va 80,4% ddi véi BettaNet [4].

Nhan dang thuc vat da tr¢ thanh mét trong tam lién nganh trong ca phan loai thuc vat va thi
gidc may tinh [5]. M6 hinh hoc sau duoc dé xuat gom 26 16p thugc 8 khdi duoc thiét ké cho viéc
phan loai thuc vat trén quy mé 16n, dit liéu duoc thu thap bang thiét bi di dong bao gom 10.000
hinh anh thugc 100 loai cay canh trong khuén vién Dai hoc Nong 1am Bic Kinh; mé hinh dé xuat
dat duoc ty 1€ nhan dang 91,78% [5].

Thao luan vé phan loai cac loai 1a & An D¢ dua trén mang CNN, Vi dit liéu 13 hinh anh 1 trén
nén trang str dung dién thoai thong minh [1]. Cac bién thé ciia mo hinh CNN cho thay tinh hiéu
qua trong viéc phan loai 14, dua trén cac dic diém nhu hinh dang, két ciu, mau sic va duong van
chinh, ngoai ra con ¢ cac dic diém thu nho khac vé tinh dong nhat cua cac mau canh, dau 14 [1].

Trong k¥ thuat hoc sdu, mang CNN la mét loai mang than kinh nhan tao véi tap hop cac 16p
an c¢b dinh hoic tuy chinh chu yéu duoc st dung cho cac nghién ctru lién quan dén thi giac may
tinh, tng dung hiéu qua trong bai toan phén loai hinh anh. C6 rat nhiéu mang CNN khac nhau, tir
LeNet 1a mang CNN dau tién duoc phat trién va cac kién trac khac bao gdm AlexNet, Efficient
Net, NasNet, DenseNet, MobileNet, VGG16...[4]. Trong d6, mang CNN VGG16 da duoc su
dung hiéu qua trong nhiéu nghién ctru khac nhau. Nghién ciru trinh bay mot phuong phap nhan
dién cac loai ca dua trén mang CNN VGG16 da duoc huan luyén trén tap dit liéu ImageNet thong
qua k¥ thuat hoc chuyén giao. Két qua cho thay mé hinh dwgc huan luyén trén tap dir liéu hinh
anh mai dat két qua nhan dién trong thuc té kha tot, voi ty 18 1a 96,4% [6].

Nghién cttu nay trinh bay mot mé hinh hoc tap chuyén giao dwa trén kién tric mé hinh
VGG16 dong vai tro 1a bo trich xuét dic trung, két hop véi cac bo phéan loai khac bao gdm: RBF
Support Vector Machine (SVM), Logistic Regression (LR), Poly SVM, K-Nearest neighbors
(KNN), and Neural Network (NN). M6 hinh dat d chinh xac cao nhat 89,83% trong thir nghiém
phan loai nhiéu 16p véi bo phan loai RBF Support Vector Machine (SVM), cho thay hiéu qua tét
hon so véi cac mo hinh may hoc hién tai [7].

Nghién ciru dé xuat cac ky thuat hoc chuyén giao (Transfer Learning) sir dung mo hinh
VGG16 trong phan loai d6 chin cta cac loai trai cdy dua trén mau sic cua trai [8]. Két qua nghién
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ctru cho thay rang hiéu suat ciia mé hinh hoc sau sir dung k¥ thuat hoc chuyén giao luén tt hon,
hiéu suét hon so vdi viéc sir dung may hoc Véi tinh ning trich xuat truyén thong dé xac dinh do
chin cua trai cay.

Nghién ctru nay trinh bay phuong phap stir dung mang VGG16 trong bai toan phan loai la nhén,
dir liéu dau vao 13 hinh anh cua ba loai nhin duoc trong phd bién & cic nha vuon Vinh Long di
dugc gan nhin phan loai dit liéu (data labeling). Méi trudng huan luyén va thir nghiém mé hinh 1a
Google Colab [9]. V6i hinh anh dau vao 13 14 nhan, mé hinh VGG16 duoc huan luyén véi do chinh
xac tuong ddi cao, dong thoi du doan mot cach hiéu qua duoc trén tap duy lidu kiém tra.

Trong cac phan tiép theo, bai bao trinh bay cac van chinh lién quan dén mé hinh VGG16, cach
thu thap dir liéu, huan luyén mé hinh ciing nhu trinh bay két qua da dat dwoc va huéng phat trién
nghién ctiu trong thoi gian tiép theo.

2. Phuwong phap nghién ciru
2.1. M6 hinh hoc sdu VGG16

VGG16 1a mét kién trac mang no-ron tich chap (CNN) (Hinh 1) don gian va dugc sir dung rong
rii cho ImageNet [10], mét du an co s& dit liéu truc quan 16n dugc st dung trong nghién ciru phan
mém nhan dang dbi tuong truc quan. Kién tric VGG16 duoc phat trién va gidi thigu boi Karen
Simonyan va Andrew Zisserman tir Dai hoc Oxford [11], vao nam 2014, thong qua bai bao cua ho
“Céc mang két hop rat siu dé nhan dang hinh anh quy mé 16n”. Trong d6 VGG’ 1a tén viét tit cua
Visual Geometry Group, 1a mdt nhom cac nha nghién ctru tai Pai hoc Oxford, nhitng nguoi da phat
trién kién trac nay va 16’ ngu y rang Kién tric nay ¢ 16 16p [8].
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Hinh 1. Kién triic mé hinh VGGI6

Hinh 1 cho thdy mé hinh VGG16 tiéu chuin nhan hinh dnh mau c6 kich thuéc [224x224]. Vé
kién trac thi VGG-16 van giit cac dic diém cua AlexNet nhung c6 nhitng cai tién [11]:

Kién triic VGG-16 sau hon, bao gom 13 16p tich chap 2 chiéu (thay vi 5 so voi AlexNet) va 3
16p fully connected.

Kién trac VGG-16 trinh bay khai niém Vé khéi tich chap (block). bay la nhing kién trac gdm
mot tap hop cac 16p CNN dugc 13p lai gidng nhau. Kién trac khdi da khoi ngudn cho mét dang
Kién triic hinh mau rat thuong gap & cac mang CNN tiép theo.

VGG-16 ciing ké thira lai ham kich hoat ReLU & AlexNet.

VGG-16 ciing 1a kién trac dau tién thay ddi thi ty ciia cac block khi xép nhiéu Iép CNN +
max pooling thay vi xen k& chi mét layer CNN + max pooling. Cac 16p CNN sau hon ¢ thé trich
loc dic trung t6t hon so véi chi 1 16p CNN.
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VGG-16 chi st dung cac bd loc kich thude nho [3x3] thay vi nhiéu kich thuéc bd loc nhu
AlexNet. Kich thuéc bo loc nho s& gitip giam sb lwong tham s cho mé hinh va mang lai hiéu qua
tinh toan hon. VD: Néu sir dung 2 b loc kich thudc [3x3] trén mot ban do dic trung (featurs
map) 1a output cia mdt layer CNN c¢6 d6 sau 1a 3 thi ta s& can n_filters x kernel_size x kernel_size x
n_channels = 2 x 3 x 3 x 3 = 54 tham s6. Nhung néu sir dung 1 b loc kich thuéc 5 x 5 s& ¢in 5 x 5 x
3 =75 tham s6. 2 b6 loc [3x3] van mang lai hiéu qua hon so vé&i 1 bo loc [5x5].

Mang VGG-16 sau hon so voi AlexNet va sb luong tham sé cua no 1én téi 138 triéu tham sé.
Pay 1a mot trong nhitng mang ma c6 sd lwong tham s6 I6n nhat. Két qua cua né hién dang xép
thir 2 trén bo dir lieu ImageNet validation & thoi diém duge cong bd [11].

2.2. Thu thdp dé ligu cho hudn luyén mé hinh

Tap dir liéu 14 nhin duoc sir dung bao gdm 2182 hinh anh, cic anh 1a ciy nhan duoc chup thu
cong bang camera cua nhiéu hing dién thoai khac nhau nhu: samsung j7 prim, samsung A22 5G,
samsung Note 20, Asus, Iphone 13. La nhan nam & trung tim anh, khong bi mo, mdi loai chup
nhiéu gbc do (nhu mit trén, dudi cua 14, 14 dimg, 14 ngang), theo nhiéu do sinh truong cua 1a (tir
non dén gia), mdi loai 14 nhan dé trén nén triang, kich thudc hinh anh bao gém [8000x6000] va
[4160x3120] pixels. Di liéu sau khi thu thap s& tiép tuc xir Iy gan nhén dir liéu bang cach dua
hinh moi loai la cay nhan vao mot thu muc dai dién cho mot loai 14 nhan (Bang 1). Sau do dir liéu
tiép tuc dwoc chia lam 3 phan doc lap, khong tring 13p véi nhau, trong d6 bao gom:

Tap dir liéu huan luyén (Trainning Dataset): 1954 hinh anh, sir dung trong qué trinh huin
luyén mé hinh, chiém ty I¢ 89,55%.

Tap dir liéu kiém dinh (Validation Dataset): 152 hinh anh, sir dung trong qué trinh kiém tra lai
tinh hiéu qua ciia mé hinh qua tirng vong huén luyén, chiém ty 1& 6,97%.

Tap dir liéu kiém tra (Testting Dataset): 76 hinh anh, sir dung trong qué trinh kiém tra do
chinh xac ctia mé hinh sau khi trai qua qua trinh huan luyén, chiém ty 18 3,48%.

Bang 1. Mdu dit liéu hinh anh lé nhan
Hinh anh thyc té Tén 14 nhin
Ido

Thach Kiét

Xudng com vang

Chi tiét s6 luong anh ciia ting loai dugc thé hién trong Bang 2, s6 lugng hinh anh trong tap dir
liéu c6 s0 lugng twong doi can bang gitra cac loai nhan dir liéu (label), tao diéu kién thuan lgi cho
viéc huan luyén mo hinh.

Bang 2. Chi tiét phdn chia dir liéu hinh anh cia cdc logi ld nhan

Loai nhin Tap dir liéu huan luyén Tap dir liéu kiém dinh ~ Tap dir liéu kiém tra
Ido 658 48 20
Thach Kiét 674 50 24
Xudng com vang 622 54 32
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2.3. Hudn luyén mé hinh

Mo hinh VGG16 can dugc huan luyén lai véi tap dix liéu vé 14 nhan di dugc thu thap. Trudc
khi hinh anh dugc vao mé hinh can phai qua budc tién xir ly. Budc tién xu 1y dau tién 1a chuyén
ddi kich thudc hinh anh (Resize) thuc ca 3 tap dir liéu da phan chia vé kich thudc chuan cia mo
hinh 1a [224x224].

Déi voi tap dir liéu huan luyén ngoai 4p dung thay d6i kich thudc hinh anh, tap dit ligu nay
con duge ap dung thém céc phuong phap khac dé ting do da dang cho hinh anh huan luyén, giup
mo hinh duoc hoc tt hon, gitp gia ting do chinh xac bao gom:

RandomResizedCrop: Cit két hop chuyén dbi kich thuéc anh mot cach ngau nhién.

RandomHorizontalFlip: Lat hinh anh theo chiéu doc mét cach ngau nhién.

Sau khi hinh anh d dugc tién xu 1y, tién hanh dwa vao mo hinh dé huan luyén, tom tat cac
budc duoc thé hién trong Hinh 2.

Hinh anh 14 nhan Tién xtt 1y anh Huan luyén mo Thyc nghiém,
dau vao la nhan hinh VGG16 danh gia ket qua

\ J

Hinh 2. So d6 hudn luyén mé hinh VGG16

VGG(
(features): Sequential(
(@): Conv2d(3, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(1): ReLU(inplace=True)
(2): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(3): ReLU(inplace=True)
(4): MaxPool2d(kernel_size=2, stride=2, padding=@, dilation=1, ceil_ mode=False)
(5): Conv2d(64, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(6): RelLU(inplace=True)
(7): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(8): ReLU(inplace=True)
(9): MaxPcol2d(kernel_size=2, stride=2, padding=@, dilation=1, ceil_ mocde=False)
(1@): Conv2d(128, 256, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(11): ReLU(inplace=True)
(12): Conv2d(256, 256, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(13): ReLU(inplace=True)
(14): Conv2d(256, 256, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(15): ReLU(inplace=True)
(16): MaxPool2d(kernel_size=2, stride=2, padding=@, dilation=1, ceil mode=False)
(17): Conv2d(256, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(18): ReLU(inplace=True)
(19): Conv2d(512, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(2@): ReLU(inplace=True)
(21): Conv2d(512, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(22): RelLU(inplace=True)
(23): MaxPool2d(kernel_size=2, stride=2, padding=@, dilation=1, ceil mode=False)
(24): Conv2d(512, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(25): ReLU(inplace=True)
(26): Conv2d(512, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(27): ReLU(inplace=True)
(28): Conv2d(512, 512, kernel_size=(3, 3), stride=(1, 1), padding=(1, 1))
(29): ReLU(inplace=True)
(30): MaxPocl2d(kernel_size=2, stride=2, padding=@, dilation=1, ceil mode=False)
)
(avgpool): AdaptiveAvgPool2d(output_size=(7, 7))
(classifier): Sequential(
(@): Linear(in_features=25088, out_features=4896, bias=True)
(1): ReLU(inplace=True)
(2): Dropout(p=@.5, inplace=False)
(3): Linear(in_features=4896, out_features=4096, bias=True)
(4): RelLU(inplace=True)
(5): Dropeout(p=2.5, inplace=False)
(6): Linear(in_features=4096, out_features=3, bias=True)

Hinh 3. Chi tiét mé hinh VGGI16 ding trong huan luyén
Nghién cttu st dung Google Colab dé 1am méi truong huan luyén va kiém tra danh gia mo
hinh. Google Colab hd trg viéc lap trinh v6i ngon ngir lap trinh Python, hd trg sir dung cac nén
tang hoc sau phé) bién nhu Tensorflow, Keras, Pytorch. Ngoai ra, viéc huan luyén véi su ho trg
cua GPU (Graphics Processing Unit) gitip qua trinh nay dugc thuc hién nhanh hon nho kha nang
tinh toan song song.
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Mot diém quan trong 1a nghién ciru sir dung moé hinh VGG16 da duoc huan luyén san véi tap
dir liéu ImageNet véi kha néng phén loai 1000 dbi twong khac nhau [12], vi vay dé phu hop véi
s6 luong dbi twong phan loai dang thuc hién 1a 3, thay d6i kich thuéc cua I6p dau ra tir
Linear(in_features=4096, out_features=1000, bias=True) thanh Linear(in_features=4096,
out_features=3, bias=True). Chi tiét m6 hinh VGG16 sau khi da thay ddi lop cudi duoc xay
dung trén nén tang Pytorch [13] 16p cudi (6) cua thanh phan (classifier) did dwoc thay doi
out_features=3 nhu Hinh 3.

3. Két qua va ban luin

Sau qua trinh huan luyén trén Google colab véi tap dit liéu huan luyén 13 1954 hinh anh cua l4
nhin duoc chia thanh ba nhan dit liéu khic nhau nhu trong Bang 2. Hinh 4 cho thdy, md hinh
VGG16 hoi tu va dat 6 chinh xac khé cao trén tap dit liéu hun luyén duoc cai dat thuc hién 20
vong 1ap huan luyén (epoch). Dong thoi, do 16i ciia mé hinh ciing giam dan qua cac vong 1ap
dugc thé hién nhu trong Hinh 5.

— train

Value

Q80

0.0 25 50 .5 10,0 125 15,0 17.5

Epoch

Hinh 4. D¢ chinh xdc cua mé hinh sau 20 vong lap huan luyén trén tdp dir liéu huan luyén

— loss

05

0,4

03

Value

0.2

Q1

Epoch

Hinh 5. D¢ 16i (10ss) Ciia mé hinh sau 20 vong Igp huan luyén trén tap dit liéu huan luyén
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Bang 3. Két qua do chinh xdc trong qud trinh hudn luyén qua tirmg vong Iap

Vong huin luyén Két qua trén tap huin luyén (%) Két qua trén tap kiém dinh (%)
1 0,00 30,00
2 78,40 63,00
3 90,30 68,40
4 90,30 65,79
5 91,09 68,42
6 92,95 69,74
7 94,42 68,42
8 94,52 66,45
9 94,32 70,39
10 96,57 68,47
11 96.69 67,76
12 96,77 66,45
13 97,06 69,74
14 96,28 66,45
15 97,26 66,45
16 97,94 70,39
17 97,85 67,76
18 98,63 67,11
19 97,94 65,13
20 98,33 64,47

Tu Bang 3 ¢6 thé thiy d6 chinh x4c ctia mé hinh trén tap huan luyén duogc cai thién qua tung
vong 1ap, cho thay viéc lya chon mé hinh VGG16 cho bai toan phan loai 1a nhan dat hiéu qua tot.

Bang 4. Két qud duw dodn ciia mé hinh trén tap kiém tra

Ido Thach Kiét Xuong
Thue té 20 24 32
Duw doan 19 24 32
T 18 (%) 95 100 100

Str dung md hinh da huén luyén xay dung wng dung nhan dang 14 nhin trong thyc té, danh gia
d6 chinh xac ctia md hinh bang cach du doan nhan cua tap dir liéu kiém tra, két qua duoc thé hién
trong Bang 4, két qua du doan trung binh dat 98,30%.

Tir Bang 4 nghién ciu thé hién két gua trung binh cua viéc kiém tra nhan dang l1a 98,30%, két
qua nay kha cao tuy c6 léch so véi két qua tap huan luyén nhung khong nhiéu. Tuy nhién dy
doan loai Ido con sai 1 nhan, viéc nhan dang sai nay co6 thé bi anh huong cua nhiéu yéu té nhu:
thiét bj chup, méi trudng chup, tu thé chup,... tir d6 din dén sai s6t 01 nhan trén. Diéu nay khing
dinh phuong phap nghién ctru da chon mang VGG16 véi qué trinh huan luyén trén Google Colab
két hop ngon ngir 1ap trinh Python vé6i framework chuyén ding cho hoc siu 1a Pytorch dat hiéu
qua trong bai toan phan loai 14 nhén.

4. Két luan

Nghién ctru da x@y dung duoc (ng dung ap dung ky thuat hoc sau trong bai toan phéan loai
anh, thong qua phuong phap hoc chuyén giao két hop véi tinh chinh (fine-turning) v6i mé hinh
VGG16 di cho két qua phan loai 14 nhdn v6i do chinh xac cao 98,30%. Vi vdy, thong qua hinh
anh 14 nhan st dung cong nghé xur 1y anh va ky thuét hoc sau, nghién ctru da dap tmg du yéu cau
Ve phén loai cdy nhén ngay tur giai doan cdy con, cay giong.

Dé xuét nghién ciru phat trién thém ung dung trén thiét bi di dong, giup hd trg tét hon cho
Viéc phan loai 14 nhan trong thuc té. Xay dung bo dir liéu huin luyén 1én hon, khong chi dir liéu
ctia ba loai nhan di thyc hién trong nghién ctru ma céc loai nhan phd bién & nuéc ta. Tiép tuc
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phat trién nghién cru dya vao hinh thai, mau sdc cua 14 dé xac dinh duogc thoi diém bon phan, xu
1y ra hoa nham tang hiéu qua, nang suat cua viéc trong nhan.

Loi cam on

Nghién ctru xin chan thanh cam on gia dinh va cam on dén cac bac, cac ¢d ¢6 vuon nhan tai
Cu Lao An Binh, xa An Binh, huyén Long HJ, tinh Vinh Long da ho trg nghién cuu trong qua
trinh thu thap di ligu.
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