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TOM TAT

Viét Nam so hiru mot hé théng y hoc co tmyén tie lau doi voi cac
logi cdy thudc va thdo dige da dang di dong gop lom vdo cong tac
phong va chita bénh tai dia phirong. Tuy nhién, viéc nhdn biét
chinh xdc cdy thube doi hoi nhiéu kién thire va kinh nghiém cia
nguoi ding. Do d6, nhu cau ti dong nhin dang hinh anh cdy thuée
bang g dung di dong 1a hitu ich véi nén y hoc. Tdp di lidu hinh
anh 41 logi cay thuéc va duoe lidu dwoc sir dung trong nghién ctru,
t6ng hop tir nhiéu nguon, sau dé dwoc hudn luyén qua cac mé hinh
CNN. Két qua cho thiy mé hinh EfficientB0 véi phwong phép ting
cwong dir liéu va hoc chuyén giao phiv hop d@é trién khai trén thiét
bi di dong voi ty I¢é nhan dang chinh xdc dat ~94% cao hon mo
hinh MobileNetV2 dat ~90%. Ung dung di déng nhdn dang cdy
thuée la cong cu hé tro cde ddi twong hoat dong trong cac linh vuc
y hoc ¢é truyén, néng nghiép va gido duc.

Tir khéa: Hoc chuyén giao, mang no-ron tich chdp, nhdn dang cdy
thuoc, tang cuwong dir li¢u, ung dung di dong

ABSTRACT

Vietnam possesses a long-standing traditional medicine system with a
variety of medicinal plants and herbs that have contributed
significantly to local disease prevention and treatment. However,
accurately identifying medicinal plants requires sufficient knowledge
and experience from users. Therefore, the demand for automatic
recognition of medicinal plant images through mobile applications is
valuable to the field of medicine. The study used an image dataset of
41 medicinal plants and herbs synthesized from various sources and
then trained through CNN models. The results showed that the
EfficientBO model with data augmentation and transfer learning
methods is suitable for deployment on mobile devices with an
accuracy rate of ~94%, surpassing the ~90% achieved by the
MobileNetV2 model. The mobile application for medicinal plant
identification is a tool that supports individuals working in the fields
of traditional medicine, agriculture, and education.

Keywords: Convolutional neural networks, data augmentation,
medicinal plant identification, mobile application, transfer
learning
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1. GIOI THIEU

Viét Nam 1a mot quéc gia nhiét déi véi sy da
dang vé khi hau va loai dia hinh phu hop cho sy sinh
truong cua nhiéu loai dugc lidu quy. Theo dir li€u
bao cao tor World Bank Group (2023), hon 60% dan
sO séng va lam viéc ¢ nong thon, trong d6 c6 mot s0
lugng 16n cac nhém dén toc thiéu s sinh sdng &
viing mién nui va cao nguyén. Nguoi dan ¢ day gap
kho khin trong viée tiép can cac loai thude hién dai.
Tuy nhién, Viét Nam lai s¢ htru mot h¢ thong y hoc
¢0 truyén tir 1au doi véi cac loai cay thude va thao
duoc da dong gop 16n vao cong tac phong va chira
bénh tai dia phwong. Duya trén kinh nghiém truyén
lai, ngudi dan ¢ ving nong thén va mién nui tir xa
xua da phan biét cay thude dua vao dic diém vé mui
vi, 14, than, ré va hoa. Céc loai cay thudc co sin tai
dia phuong nay da dugc su dung dé diéu tri mot sd
bénh noi chung, ngoai ra méot s6 loai con duge sir
dung nhu rau va gia vi hang ngay dé bao vé strc khoe
va cung cap dinh dudng. Theo thyc tién va nghién
ctru khoa hoc di chimg minh, cay thudc va thao
dugc ¢ Viét Nam c6 hiéu qua trong viéc phong va
chira cac loai bénh thong thuong, tham chi mot s0
bénh kho chita. Cay thuoc va dugc liu c6 y nghia
to 16n trong linh vyc y té cong dong, ngudn duoc
liéu nay vura la nguon cung cap thudc cho qudc gia,
vira 1a mat hang xut khau c6 gia tri. Theo cong bd
cua cac nha nghién ctru,Viét Nam c6 hon 5100 loai
cay thudc va duge liéu, bén canh cac loai duge lidu
pho bién con c6 mot so loai rat quy hiém va cé gia
tri. Viéc xac dinh chinh xéc cac cdy thudc dugc liéu
1a rat quan trong dé xac dinh céc dic tinh duoc liéu
va ung dung chita bénh tiém nang. Do d6, dé phuc
vu cong tac nghién ciru, giang day g dung thyc té
ctia cay thudc, mot 4n pham “Medical plant in Viet
Nam” (World Health Organization Western Pacific,
1990) d4 cung cap thong tin gom 200 cay thudc phd
bién ¢ Viét Nam, kém theo mé ta chi tiét bang hinh
anh dé nhan biét, phan loai cac loai duoc liéu va
cong dung chita bénh cta chung. Mot van dé ton tai
d6i v6i s6 lugng duge liéu vo cing phong phii nhur
vay la khé khan trong viéc nhan biét mot cach chinh
xéc cay thude dugc lidu dya trén cac déc diém hinh
thai cua mot sé duoc lidu do ching c6 tinh twong
dong, bén canh d6 viéc thuc hién bang mét thuong
s& ton nhicu thoi gian, cong stirc va doi hoi nhidu
kién thtc va kinh nghiém ciia ngudi ding.

Trong linh vuc xir Iy anh, gan diy c6 nhiéu
nghién ctru vé tng dung cac mé hinh Deep learning
dé nhan dang hinh anh trong ndéng nghiép, 1am
nghiép, y hoc,... Cu thé, nhom nghién ctu Trung
qudc dd tmg dung Deep learning vi mé hinh
ResNet26 dé nhan dang hinh anh ctia 100 loai cay
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canh véi dg chinh xac dat 91,78% (Sun et al., 2017).
Mot nghién ctru khac tir An Do da su dung mo hinh
Convolutional Neural Network (CNN) -
MobileNetV2 d nhan dang 13 loai hoa cua cay
thudc v6i do chinh xac cao nhat dat 98, 23% (Bipin
Nair etal., 2024). bac biét, vdi su phat trién cua thiét
bi di dong théng minh va céc thiét bi nhiing, nhém
nghién ciru Indonesia da tién hanh thuc nghiém danh
gia do chinh xac cua 3 mo6 hinh CNN: VGG-16 (Liu
& Deng, 2015), MobileNetV2 (Sandler et al., 2018)
va DenseNet-121 (Huang et al., 2017) va sau do
chon mé hinh MobileNetV2 tich hop vao tng dung
di dong véi kha nang nhan dang 24 loai cay thudc &
Indonesia dya trén tap hinh anh vé 14 voi do chinh
xéc dat 97,74% (Sugiarto et al., 2023). O Viét Nam,
Vo etal. (2019) da st dung m6 hinh hoc sdu VGG16
két hop ky thudt phan loai LightGBM (Ke et al.,
2017) @ nhan dang 10 loai cdy duogc liéu trong tu
nhién dat d6 chinh xac 93,6%. Bén canh do, nghién
clru cua nhom tac gia Nguyén Qudc Trung (Nguyen
& Truong, 2020) vé nhan dang cdy thude duoc tién
hanh trén cac mo6 hinh CNN nhu: VGG16, Resnet50
(He et al., 2015), InceptionV3 (Szegedy et al.,
2016), DenseNet121, Xception (Chollet, 2017) va
MobileNet. Két qua thyc nghiém cho thay mo hinh
Xception dat do chinh xac cao 88,26%.

V6i tam quan trong ciia viéc nhan dang cay
thudc dic thi ¢ Viét Nam, sy phat trién manh mé
cua cong nghé hoc sau (Deep learning) cung véi sy
pho bién cua thiét bi di dong thong minh véi dac
diém gidi han vé tai nguyén va kha ning tinh toan
so v6i may tinh, gidi phap nhan dang cay thudc trén
g dung thiét bi di dong duoc dé xuit trong nghién
ctru, tich hop moé hinh mang no-ron tich chap hién
dai EfficientBO két hop véi phuong phép ting
cudng dit lidu va hoc chuyén giao dé ting hiéu suat
nhan dang. Bén canh d6, m6 hinh MobileNetV2
cling duogc sir dung dé so sanh két qua dya trén bo
dir liéu hinh anh cta 41 loai duoc liéu ¢ Viét Nam
duoc thu thap tir cac ngu(‘Sn tir internet, co s¢ dir liéu
qudc gia va thyc tién.

2. PHUONG PHAP NGHIEN CUU
2.1. Mé hinh MobileNetV2

MobileNetV2 1a mot mo6 hinh mang no-ron tich
chap dugc gidi thi¢u vao nam 2018 boi nhém nghién
ctiru Google (Sandler et al., 2018). M6 hinh dugc
thiét ké dé giam thiéu s6 lugng phép tinh va dung
lugng mo hinh, pht hop dé trién khai trén cac thiét
bi di dong va hé thong tinh toan han ché. M6 hinh
nay 1a sy cai tién ciia MobileNetV1 (Howard et al.,
2017), MobileNetV2 van sir dung k¥ thuét tich chap
tach biét chiéu siu (depthwise separable



Tap chi Khoa hoc Dai hoc Can Tho

convolution) thanh hai budc tich chap chidu siu
(depthwise convolution) va tich chap diém
(pointwise convolution) d& giam dang ké s luong
phép tinh can thyc hién (Hinh 1).
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Hinh 1. Kién tric md hinh MobileNetV2

Tuy nhién, mé hinh c6 thém cai tién & khéi du
dao nguoc (Inverted Residual Block). Lop dau tién
mé rong sb lwong kénh dau vao thong qua mét 16p
pointwise convolution (1x1). Sau khi mé rong s6
lugng kénh, dir liéu di qua mot 16p depthwise
convolution - tich chap riéng cho tirng kénh aé giam
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Batch Normalization
Conv (1x1,B,1)
Batch Normalization

Depthwise Conv (KxK,M,S)
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M: Ma trén ddu vao

K: Kich thude nhan

MBConv6, 3x3

Conv (1x1,6M,1)

B: Ma triin déu ra

MBConv6, 3x3
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s6 lwong phép tinh va ting hiéu suit. Tiép theo, s6
lugng kénh duoc thu hep v& kich thudc ban dau
thong qua mot 16p pointwise convolution (1x1).
Cudi cung, két ndi tit chi duge st dung néu kich
thude ciia ddu vao va dau ra twong thich (chidu rong,
chiéu cao va s6 lwong kénh giéng nhau). Ngoai ra,
nut thit tuyén tinh (Linear bottleneck) 14 thanh phin
cudi cta khdi Inverted Residual, thay vi sir dung
ham kich hoat phi tuyén tai buéc ndy, Linear
bottleneck giit tuyén tinh dé tranh mat mat thong tin.
2.2. M6 hinh EfficientB0

Kién trac mo hinh EfficientNet duoc d& xuat boi
nhom nghién ciru cua Google Al (Tan & Le, 2019).

Mo hinh phét trién dya trén mang no-ron tich
chép bang cach md rong ddng thoi chidu rong, chiéu
cao va do phan giai voi mot ti 1€ phu hop, giup mo
hinh ting d6 chinh x4c ma van giit duoc hidu suét
tt. EfficientNet-B0O 1a mot trong nhimng kién truc
cua ho EfficientNet.

EfficientNetBO su dung MBConv (Mobile
Inverted Bottleneck Convolution) véi cac cai tién
thém so vé6i Inverted Residual Block bao gom thém
céc ky thuat nhu Squeeze-and-Excitation (SE) dé toi
uu hoa hiéu suit (Hinh 2).

MBCanvé, 5x5
MBConv6, 5x5
MBConv6, 5x5
MBConvé, 5x5
M B(_‘.cn.vﬁ_, 5x5
MBConv6, 5x5
MBConvé, 5x5
MBConvs, 3x3
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SE (R
Conv (1x1,B8,1)

Batch Normalization
Depthwise Conv (KxK,6M,S)
Batch Normalization
Batch Normalization

S: Butc R: Ty [é gidm cta SE

Hinh 2. Kién tric méd hinh EffcientB0

2.3. Hoc chuyén giao

Hoc chuyén giao co thé dugc trién khai dya trén
bét ky mo hinh hoc may nao, k¥ thuat dugc danh gia
12 trd nén pho bién hon khi sir dung véi hoc séu (Ali
et al., 2023; Gupta et al., 2022). M{t mang no-ron
tich chap (CNN) s€ dugc dao tao trén mot tap dir liéu
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nhét dinh dé trich xuit cac dic diém. Dya trén céac
dic diém di hoc, mé hinh c6 thé du doan két qua.
Dé cai thién do chinh xac cia CNN, can c6 mot
lugng 16n dir lidu dé dao tao mo hinh. Trong thuc té,
¢6 mot s6 kho khan khi thu thap mét lwong 16n dir
liéu. Va mot truong hop khac —néu mot phan dir lidu
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da thu thap bi thiéu thi dir lidu d6 khong du tin ciy
d€ trién khai v6i cac m6 hinh CNN. Giai phap cho
nhitng van dé nay la k¥ thuat chuyén giao hoc tap.
Hinh 3 trinh bay vé k¥ thuat hoc chuyen giao,
mot mo hinh ¢6 thé duy tri cic tham s t6i wu dua

Tdp 61, S6 24 (2025): 80-89

trén quy trinh dao tao trén mot tap dir liu phé bién
nhu ImageNet (Kornblith et al., 2018). Sau do, cac
dic diém da hoc duoc st dung lai cho tac vu huén
luyén tiép theo trong qué trinh tinh chinh (fine-
turning). Nho d6, do chinh xac tong thé cia mé hinh
duoc cai thién.

Mang no-ron tich chap (CNN)

Convolutional Neural Network (CNN)

Artemisia vulgaris
Centella asiatica
.
.
.

Lactuca indica

Mang CNN két hop hoc chuyén giao

» Tién hudn luyén —
CNN

Artemisia vulgaris

Tinh chinh
Centella asiatica
Téac vu méi .

.
.
Lactuca indica

Hinh 3. K§ thuat hoc chuyén giao

2.4. Thu thip va tién xir Iy hinh &nh
2.4.1. Thu thdp hinh anh

Muc tiéu cua budc nay la thu thap hinh dnh dix
liéu cau thudc va thao duoc dé dung cho huén luyén
mo hinh. Pay 1a budc quan trong va quyét dinh dén
chat lwong cia mo hinh CNN.

Nghién ctru nay da thu thap hinh anh cua 41 loai
cay thudc va thao duoc phd bién, viéc thu thap hinh
anh va gén nhan loai dugc li¢u dya trén cac thong
tin mo ta chi tiét vé tén khoa hoc, tén dan gian, ho
cay thudc kém hinh v& moé ta hinh thai tur nhién cua
14 hodc hoa va dugc dic ta chi tiét trong 4n pham
“Medical plant in Viet Nam” (World Health
Organization Western Pacific, 1990). Ddi véi mdi
loai duoc lidu thu thap tdi thiéu 15 hinh anh, t6i da
25 hinh anh dé bao dam d6 can bang giita cac 16p
trong bai toan phan loai. Cac nguon dé thu thap hinh
anh tu cac trang web, co s dit li¢u cong cong nhu
ImageNet, Kaggle datasets, Google Images hoac
Flickr... Bén canh d6, néu dit liéu dic thu hodc
khong c6 sin truc tuyén, co thé tu chup anh bang
may anh k¥ thuat s6 hodc dién thoai thong minh.
Ngoai ra, co s¢ dit liéu chuyén nganh, tap chi cling
la nguon dé cung cap cac hinh anh cdy thudc
lién quan.

&3

Ti€u chi dir liéu hinh anh: dung k¥ thuét quét
hodc chup r6 nét hinh anh cay thudc, dic biét phai
chira dac trung nhén dang cua loai cay do, co thé 14
hoic hoa cia cy thudc trén nén don sic hodc nén ty
nhién.

2.4.2. Tang cuong dir li¢u

Téang cuong hinh anh (Image Augmentation) 1a
ky thuat duoc sir dung dé tang sO lugng cua dir liéu
hinh anh cho qua trinh huén luyén ma khong can thu
thap thém dir liéu méi (Mikolajezyk & Grochowski,
2018), k¥ thuat nay ap dung céc bién doi ngiu nhién
1én hinh anh gdc. Diéu nay dic biét quan trong khi
dir liéu hudn luyén ban dau han ché, giup cai thién
kha niang tong quéat hoa ciia mo hinh hoc sau, giam
nguy co overfitting va lam cho mo hinh tr¢ nén
manh mé hon khi gép phéi dir li€u méi, chua tung
thdy truéc d6. Mot sb phép bién d6i hinh anh pho
bién nhu: xoay hinh anh, dich chuyén hinh anh,
phong to/thu nhé hinh anh, 14t hinh anh, bén dang
hinh hoc, thay ddi do sang, thay ddi do tuong phan,
thém nhidu, thay doi hinh dang, thay dbi do bao
hoa (Hinh 4).
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Trong thyuc nghiém nay, phép bién déi hinh ngau
nhién sir dung ham ImageDataGenerator trong thu
vién Keras v6i tham s0 (Bang 1) dé tang sé luong
dir liéu hinh anh 1én 9 1an d4i véi tap dit liéu huén
luyén (training set).

2.4.3. Phdn chia dir liéu

Trong bai toan CNN nhéan dang hinh anh, viéc
phén chia tap dir liéu la mot bude quan trong dé dam
bao rang mo hinh duoc huan luyén va hoc dugc cac
déc trung tir dir liéu, cling nhur ¢ kha nang tong quat
hoéa tot trén cac dir liéu méi.

Bing 1. Tham s ting cwong anh 4p dung trong thue nghi¢m

Tham s Giatri Y nghia

rotation range 40

Xoay ngiu nhién hinh dnh trong khoang goc tir -40 d dén +40 do.

Dich chuyén ngau nhién hinh anh theo chiéu ngang (truc x) trong pham vi

width_shift range 0.2 40/ 10 chidu rong hinh nh.
. . Dich chuyén ngau nhién hinh anh theo chiéu doc (truc y) trong pham vi
height shift range 0.2 00/ i ehidu cao hinh anh. (e yyene p
shear range 0.2 Ap dur}g biér} dang hinh hoc (shearing) cho hinh anh, véi cudng d¢ bién
- dang toi da la 20%.
Zoom_range 0.2 Phong to hodc thu nho hinh anh ngau nhién trong pham vi tir 80% dén
- ’ 120% so vai kich thudc goc.
horizontal flip True LAt ngdu nhién hinh anh theo chiéu ngang (truc x).
Khi ap dung cac phép bién d6i nhur xoay, dich chuyen shear, hodc zoom,
. , mot sO vung cua hinh anh c6 thé bi mat di va can duoc dién thém.
fill_ mode nearest

fill_mode='nearest' s& dién cac ving trong nay bang cach sir dung mau sic

cuia cc diém anh gan nhat (nearest neighbor).

Béang 2. Phan chia dir liéu truéc va sau khi ting cwong hinh dnh

Dir li€u trudc ting cudong

Dir li€u sau khi ting cudong

Validation
258

Train
422

~ Tap dix lidu
SO luong hinh anh

Test
124

Train Validation Test
3771 258 124

Sau khi thu thap dit li€u hinh anh 41 loai cay
thude, dir liéu nay dugc gén nhan theo thu muc. Cu
thé, mdi loai cay thudc s& c6 mot thu myc riéng voi
tén nhén 1a tén khoa hoc cua cdy thudc, trong thu
muc chtra cdc hinh anh cua loai cdy thudc nay.
Ngoai ra, de thye hién huan luyén va kiém tra, tap
dir liéu can chia thanh cac tap: tip huan luyén
(training set) duoc ap dung ky thuét tang cuong dir
liu dé huan luyén mo hinh; tap xac thuc (validation
set) duoc sir dung dé diéu chinh cac siéu tham sb
(hyperparameters) va kiém tra kha ning ciia mo hinh
trén dir liéu chua gap trong qué trinh hudn luyén; tap
kiém tra (test set) chiém ty 1& ~15% bao gom cac
hinh anh chua dugc mé hinh huin luyén, dugc st
dung dé danh gia cudi cing vé hiéu suit cia mo hinh
sau khi qué trinh huan luyén va tinh chinh da hoan
tat (Bang 2).
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2.4.4. Tién xir Iy hinh anh

Tién xir 1y dit liéu hinh dnh 12 mot bude thiét yéu
nham chuan bi va cai thién chat luong dit lidu trude
khi dua vao mo hinh hoc mdy hodc hoc su. Qua
trinh nay giup lam sach bao gom loai bo cac yéu tb
khong can thiét, lam ndi bat cac dic trung quan
trong, chuan hoa, lam giam thiéu hién tuong qua
khop (overfitting), t6i wu hoa thoi gian huan luyén
va tai nguyén tinh toan dé mo hinh c6 thé hoc va
nhan dang céc dic trung mot cach hiéu qua nhat.

Céc budc tién xir Iy phd bién trong nhén dang
hinh anh ap dung trong thuc nghiém gom:

Diéu chinh kich thudc hinh anh (Resizing): bua
tat ca cac hinh anh vé cing mot kich thuée chuan
ma mo hinh yéu cau (vi du: 224x224 pixel). Diéu
nay gitip giam thiéu sy bién do6i vé kich thudc, gitp
mo hinh xir 1y dir liéu dong nhéat va tiét kiém tai
nguyén tinh toan.
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Chu?ip hoa gia tri pixel (Normalization): Cong 2.5. Huén luyén mé hinh
thirc chuan hoé (1) duoc dp dung d¢ dua gid tri pixel M6 hinh MobileNetV2 va EfficientNetBO két

i inemtpha L) i i i 417 chuyn i du i dun G T
dich nhim gidm thidu sy chénh 1éch vé gid trj va 0O hinh nhan dang. Thong tin v& hai md hinh duoc
gitip mo hinh hoi ty nhanh hon trong qua trinh huin mo a OABang‘3. Viéc chay thuc ngl}lgm I}al m0~hlr}h
Iuyén. tr\en modi trudng Google Colab vai ngdn ngir lap
j trinh Python duoc tien hanh trong nghién cuu.
€ [0,1] (1) Google Colab véi uu diém hd trg GPU Tesla T4
gitp quéd trinh huan luyén cadc md hinh dién ra

nhanh hon.

x. =2
0 255

Bing 3. Thong sb ciia cac md hinh CNN thue nghiém

Thong tin MobileNetV2 EfficientNetB0
S6 luong 16p 53 16p 237 16p
Kich thuéc mé hinh ~14 MB ~20 MB
S6 luong tham sé ~3,4 triéu (3,4M) ~5,3 triéu (5,3M)
FLOPs i ~300 tri¢u (300M) ~390 tri¢u (390M)
Kich thute dau vao 224x224 pixels 224x224 pixels
maéc dinh
Kién triic dic trung Depthwise Separable Convolutions, MBConv Blocks (Mobile Inverted
) Inverted Residuals véi Linear Bottlenecks. Bottleneck Convolution), Compound Scaling
Trudc khi bat ddu qua trinh huén luyén, mo hinh D¢ phu (Recall): Ty 1€ gitra 50 lugng dy doan
can phai khoi tao gia tri cac siéu tham s6 vi cac tham duong tinh dung so voi tong s0 luong mau thyc te 1a
6 ndy khong duoc hoc truc tiép tir dit liéu ma duogc duong t1nh tap trung vao kha nang phat hién tat ca
sir dung dé diéu khién qua trinh huin luyén mo hinh. cic mau duong tinh (giam thiéu bo sot mau
Mot s siéu tham sd quan trong can thiét 1ap: toc do duong tinh).
hoc (learning rate), s0 vong lp qua toan bg tap dir Recall = —TP )
liéu huan luyén (epochs), kich thude 16 dir liéu (TP+FN)
(batch size)1 thuat toan toi uu hoa (Optimizer). Fl-score: trung binh can bing ctia ¢ chuén xdc
2.6. Kiém tra va danh gia mé hinh va d phu, két hop ca hai chi s6 nay thanh mét chi

sé duy nhat. F1-Score hitu ich khi quan tam sy can
bang gitra d6 chuan xécrvé d6 pht cia md hinh, dac
biét trong cac tinh huéng ma dir liéu khong can

Dé danh gia toan dién vé hi¢u sut ctia md hinh
CNN va xac dinh kha nang tong quat hoa cua mo
hinh trén dir liéu chua tung thay trudc do, dong thoi

so sanh hiéu sut voi gitra cac mang CNN, céc chi bang. o
s0 Accuracy, Precision, Recall, F1-score (D. M. W. F1 — score = 2XbrecisionxRecall )
Powers, 2011) duoc str dung dé danh gia hi€u suat. PrecisionxRecal

trong d6, TP-True Positive 1a s6 du doan chinh
xac, FP-False Positive va FN-False Negative la so
du doan sai va so du doan bi sot.

DG chinh xac (Accuracy) duge tinh bang ty 18
gitta s6 lwong mau phan loai dung (Correct
prediction number) trén tong s lwgng mau phan loai

( sample number). 2.7. Trién khai md hinh va thiét ké img dung

di dong
Correct prediction number
Sample number @) Céc thiét bi di dong, may tinh bang va h¢ théng
nhiing IoT thudng c6 han ché vé phan cimg va kha
nang xir 1y, do d6 cac mé hinh CNN khong thé trién
khai tryc tiép trén céc thiét bi nay. Dé khic phuc,
viée t6i vu mo hinh, giam kich thuéce dé cai thién toc
do xu ly, dong thoi tiét kiém bd nh¢ va nang luong
1a can thiét. Google da phat trién TensorFlow Lite,
TP 3) mot phién ban don gidn hon cua TensorFlow, giip
TP+FP giam yéu cau vé tai nguyén bo nho.

Accuracy =

D¢ chudn xdc (Precision): Ty 1€ gitra s6 luong
du doan dwong tinh dung so vdi téng s6 du doan
duong tinh cia moé hinh. B¢ chinh xac cua cac dy
doan dwong tinh dugc tap trung (giam thiéu du doan
sai duong tinh).

Precision =

&5
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Bing 4. M6 ta thiét ké img dung MePDetect

STT Tén Mo ta
| Vung chon anh tir Gallery/Chup ~ Chon hinh anh tir Gallery hoédc nhén gitr nat Camera trén man
anh hinh dé chup anh tryc tiép
2 Vung hién thi hinh anh Hién thi hinh anh can nhan dang
3 Ving hién thi két qua Hién thi tén khoa hoc ctia cay dugc nhin dang va do tin ciy
Ung dung demo trén thiét bi di dong dugc phat 3.1.1. Vé phwong phap tang cwong anh
trién bang ngdn nglr Dart théng qua Flutter -mot Phuong phép ting cudng anh (data
khung nguon mé do Google phat trién va h tro. augmentation) c6 tac dong 16n dén tap dir licu dé
Giao dién img dung duoc thiét k? theo nhu mo ta & huan luyén mo hinh CNN. Phuong phap da cai thién
Bang 4. Thu vién Google ML Kit dugc sir dung dé dang ké hiéu suit nhan dang cta cac mé hinh, cy
tich hop cac tinh nang nhan dang bang mo hinh 4. §it liéu ting cuong véi md hinh MobileNetV2
CNN trén thi€t bi ma khong can két ndi internet, ¢6 cac chi sé hiéu suét trung binh déu ting ~1 - 2%
giup tiét kiém tai nguyén va thoi gian xu ly. so voi dir liéu chua ting cuong. Tuong tu, dir liéu
3. KET QUA VA THAO LUAN tang cuong véi mo hinh EfficientNetB0 c6 cac chi
] . . , sO tang ~3 - 4%, cai thién dang k& so vdi dir licu
Dua trén két qua vé cac chi s6 hiéu suat thu dugc chua ting cudng (Bang 5). Phuong phap nay c6 ¥
tr qua trinh huan luyén cac mo hinh, két qua dugc nghia trong viéc ting tinh da dang cua tap dit liéu
thé hién ¢ Bang 5 cung cap cai nhin vé hidu sudt cia  hinh anh cy thude, dic biét 1a kho khin trong qua
cac m6 hinh CNN nhan dang tap dir liéu cay thuoe. trinh thu thap hinh anh cta nhiing loai cay thudc

hodc thao duoc hiém, it hinh anh.

Bing 5. Cic chi so hiéu suit trén tip dir liéu kiém tra véi cAc md hinh CNN epochs = 20

Mo hinh , Accuracy Precision Recall F1-Score
MobileNetV2 — Hoc chuyén giao 0,894 0,903 0,894 0,894
— Khong ting cuong )
EfﬁcienthetBO -‘H(.)c chuyén giao 0,901 0.912 0,901 0.900
— Khong ting cuong )
Mo‘E)lleNet‘VZ - Hoc chuyén giao 0,905 0.918 0,905 0.905
— Tang cuong .
EfﬁflentNFtBO - Hoc chuyén giao 0,940 0,948 0,940 0,940
— Téang cuong
3.1.2. So sanh hiéu sudt giita 2 mé hinh Nhin chung, ca 2 m6 hinh &p dung hoc chuyén

giao va tang cuong dir lidu deu dat cac chi so hi€u
sudt cao va pht hop dé trién khai trén th1et bi di
dong. EfficientNetBO cho két qua cao vé mit hiéu
sut, nhung mo6 hinh nay c6 han ché 12 tiéu tén tai
nguyén nhiéu hon MobileNetV2 do EfficientNetB0
¢6 kich thudc mé hinh 16n va tham sé nhiéu. Néu
thiét bi di dong c6 kha nang xir 1y tot va co dung
Iugong Iuu trit da 16n thi EfficientNetBO 1a mét lya

Khi bd dit liéu hinh anh han ché, trong qua trinh
huén luyén, do chinh xac va do mat mat cta dir liéu
huan luyén va kiém tra vi mo hinh EfficientNetBO
on dinh cham hon so véi MobileNetV2 dugc thé
hién & dudng hoc tap accuracy va loss (Hinh 5).
Nguyén nhén 14 do sy chénh 1éch vé s6 lugng 16p va
tham s6 ctia kién trac mo hinh.

Tuy nhién, khi dit liéu da dang, mic du ¢ nhiing chon tot dé dam bao do chinh x4c. Nhung néu dbi
epoch dau, do chinh xac va d6 mat mat cua dit liéu v6i thiét bi bi gi6i han vé tai nguyén thi mé hinh nay
véi md hinh EfficientNetBO 6n dinh chim hon ¢6 thé gap phai cac van dé vé suy ludn chdm hon va
(Hinh 5) nhung cac epoch sau duong accuracy va tiéu thy nhiéu ning lwong hon. So Véi

loss cua dir lidu hoi tu tot va 6n dinh hon so véi EfficientNetB0, MobileNetV2 dat sy cén bang vé
MobileNetV2. Ngoai ra, cic chi sb hiéu suit cua tdc do va dung luong, phi hop dé trién khai trén thiét
EfficientNetBO ciing vuot trdi hon, cu thé 1a Fl1- bi di dong bao dam hiéu suét tot nhung van duy tri
score dat ~94% cao hon so v&i MobileNetV2 ~90%. tdc d6 va muc tiéu thu tai nguyén hop 1y.
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Training and Validation Accuracy
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Training and Validation Loss

—— Training Loss - MobileNetV2 Tang cudng

—— Training Loss - MobileNetV2 Khéng tang cuting

—— Training Loss - EfficientNetB0 Tang cuing

—— Training Loss - EfficientNetB0 Khong tang cuong
-+ Validation Loss - MobileNetv2 Tang cuing

Validation Loss - MobileNetv2 Khéng tang cuéng

Vvalidation Loss - EfficientNetBO Tang cutng

Validation Loss - EfficientNetB0 Khéng tang cuiing

35

3.0

25

20

15

10

0.5

0.0

0.0 25

Hinh 5. Biéu d6 Loss va Accuracy ciia 2 mé hinh CNN

3.1.3. Ung dung di dong MePDetect

Trong nghién ctru nay, ung dung MePDetect
dugc thiét k€ va md hinh CNN EfficientBO duoc
tich hop vao tng dung di dong hoat dong trén h¢

SCAN HERE

its will be shown here

Tién khoa hoc:

diéu hanh Android 9.0 Pie chay trén cac thiét bi sur
dung kién triic x86. Két qua nhan dang ban dau cua
mot sb loai cdy dugc li€u dat dd tin cay cao
(Hinh 6).

Hinh 6. Giao dién ing dung va két qua nhan dang

4. KET LUAN

Ung dung di dong st dung mé hinh
EfficientNetB0 dugc xay dung dé nhan dang mot )
loai cay thude va dugc lidu, két qua cho thdy kha
ning nhan dién tt. Cac mé hinh CNN dugc danh
gia khi duoc 4p dung k¥ thuat hoc chuyén giao va
tang cuong dir lidu da gitp cai thién hiéu qua huan
luyén véi ) luong bd dit ligu han ché. Piac biét, néu
thiét bi di dong c6 kha nang xur 1y tot va co dung
lugng luu trit da 16n thi EfficientNetBO 1a mét lya
chon t6t dé dam bao do chinh xac mo hinh. Ngugc
lai, néu thiét bi bi gidi han vé tai nguyén, kha niang

87

tinh todn cuta vi xur 1y thi MobileNetV2 1a lya chon
dé can bang vé téc do va dung luong, phu hop dé
trién khai trén thiét bi di dong bao dam t6t vé hidu
suat nhung van duy tri toc d xur 1y ciing nhu mirc
tiéu thu tai nguyén hop 1y.

Tuy nhién, nghién ctru c6 mot s han ché nhu
sau: dir liéu hinh anh han ché do kho khin trong viéc
thu thap mot s6 loai thude it gép, lam giam kha nang
m6 hinh nhan dién duoc bién thé ciia mot so cay
thudc trong thuc té; phwong phap trién khai m6 hinh
truc tiép trén ing (dung di dong han ché vé kha ning
mé rong do yéu cau tai huén luyén mé hinh khi nhan
dién thém cac loai cdy moi hodc cap nhat dir li€u
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méi trén tmg dung co thé tén thoi gian va can tai
nguyén xu ly cao hon.

Dé xuit mot s6 hudng phat trién nghién ctru nhu:
mo rong tap dir liéu dac biét dbi véi mot sb loai cay
thudc da co tuy nhién ty 1¢ du doan duing thap; cai
tién t6i wu hoa mo hinh bang cach ap dung thém cac
kién tréic t5i wu hon hodc thuét toan phan loai dé cai
thién toc do va tiét kiém tai nguyén ma van duy tri
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