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TOM TAT

Chuyén doi s di va dang tac dong manh mé dén moi linh vuc va déng vai trd quan trong
thiic ddy phat trién nhanh va bén vimg kinh t& — xa hoi. Nhiam ddy manh chuyén ddi s6 trong
linh vuc kiém 1am, bai bao nay nghién ctru ing dung cong nghé tri tué nhan tao trén thiét bi di
dong (mobile app) dé giai quyét hiéu qua bai toan nhan dang cac loai dong thuc vat quy hiém
phuc vu cong tac nghiép vu ctia nganh kiém lam. Bai bao st dung mé hinh mang noron nhan
chap MobileNetV3 thong qua k¥ thuat hoc chuyén tiép (transfer learning) dé t6i uu thoi gian xir
1y va nang cao d6 chinh x4c nhan dang. Ngoai ra, bai bao ciing tim hiéu, nghién ctru cac k¥ thuat
tang cudng dit liéu (data augmentation) hién dai va lam tron nhén (label smoothing) dé ning
cao hiéu ning ciia mo hinh khi dwa vao st dung trong thuc té. Két qua nhan dang cho thiy hé
thdng hoat dong kha hiéu qua trén céc thiét bi di dong (Android va i0S), ddng thoi cho do chinh
xac nhan dang khé cao.

Tir khoa: cutout, deep learning, mixup, MobileNetV3.

AN APPLICATION OF ARTIFICIAL INTELLIGENCE FOR BOOSTING
DIGITAL TRANSFORMATION IN THE FIELD OF FOREST MANAGEMENT

ABSTRACT

Digital transformation has been strongly affecting many factors of different fields and
is a crucial tool to enable the fast and sustainable development of economy and the modern
society. This paper focuses on studying and applying artificial intelligence, specifically its
sub-domain in deep learning, to create a case study of digital transformation in the area of
forest management with a particular emphasis on solving the problem of animal and plant
recognition. Specifically, the paper proposes using the MobileNetV3 as the backbone network
because of its advantages in efficiency and accuracy. Following that, optimized learning
techniques such as soft labeling, data augmentation, and transfer learning were used to
improve generality and performance. Experimental results showed that the model performs
well in terms of both recognition accuracy and inference time in comparison with other
methods. Finally, we have developed an application on mobile platforms (i0S and Android)
and the deployment test showed promising performance.

Keywords: cutout, deep learning, mixup, MobileNetV3.
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1. PAT VAN PE

Trong nhimg nam gan day, thé giéi da
chtng kién su phat trién manh mé cua cong
nghé thong tin (CNTT), tap trung chi yéu vao
cac cong ngh¢ 161 cua cudc cach mang cong
nghiép lan thi tu (CMCN 4.0) nhu: tri tué
nhan tao (artificial intelligence hay Al), mang
Internet van vat (IoT), chudi khdi (block
chain), thuc té a0 (VR), v.v.. Bac biét, tri tué
nhan tao (AI) dd ndi 1én nhu mot xu thé phat
trién tat yéu ctia x3 hoi hién dai, quyét dinh
dén sy thanh cong hay that bai cua cac doanh
nghiép, 1a yéu t6 quan trong dé dinh huéng su
phat trién ctia doanh nghiép trong viéc cung
cip cac dich vy, san pham chét luong cao cho
khach hang. Trén phuong dién vi mo, Al
dong gop rat nhleu vao su thuc day va tang
truong kinh t& — xa hoi, gitip giai quyét nhiéu
bai toan nan giai trong nhiéu linh vyc chu
chdt va quan trong nhu quén sy, y té, ndng
nghiép, kiém 1am, giao duc, v.v..

Nhiing tac dong va anh hudng cua Al trong
phat trién kinh té — xi hoi dd va dang dién ra
trén quy mo toan cau, o khip cac qudc gia trén
thé giéi. Tuy nhién, su thanh cong ciia Al phuy
thudc nhiéu vao diéu kién cu thé cua timg linh
vuc img dung, dleu kién kinh té cla timg vung
mién, sy phat trién cua co sO ha tang, su hd tro
ciia cac doanh nghiép vién thong va cong
nghe dic biét 1a dinh hudng chién luge phat
trién ctia cac nha lanh dao. Trong bai viét ndy,
tac gia nghién ctru ing dung cong nghé Al dé
giai quyét bai toan dic th ctia nganh kiém 1am
d6 1a xay dung tng dung hd tro nhan dang cac
loai dong thyuc vat quy hiém, nguy cap nhim
dong gop vao qué trinh bao vé va bao ton thién
nhién ciing nhu gop phan thic day chuyén doi
s trong linh vyc nay.

Viét Nam 14 mot qudc gia co nhiéu loai
dong thyc vat quy hiém nguy cip trong sach
d6 can duoc bao vé. Tuy nhién, hién nay, mot
s6 loai dong thuc vat quy hiém trudc day duoc
ghi nhan tai cac dia ban trén pham vi ca nudc
da tuyét chung tai dia phuong do tinh trang
khai thac trai phép, san ban, bay bit quéa marc,
mét sinh canh séng lam suy giam sé luong
loai, ca thé trén dia ban dia phuwong (Thanh
Hoéa, Ninh Binh, Nghé An). Trong nhiing ndm
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gin day, duoc su quan tim cua Chinh phu va
cac nganh lién quan di c6 rat nhiéu chuong
trinh, du 4n vé bao vé, bao ton va phat trién cac
loai ddng, thuc vat duoc trién khai trén dia ban
tinh Thanh Hoa, déc biét tai cac khu rung dic
dung, la khu vyc c6 cac sinh canh séng chu
yéu cua céac loai dong, thuc vat nguy cip, quy
hiém, trong d6 co cac loai dugc uu tién bao vé.
Do d6, viéc xdy dung va timg dung phan mém
nhan dang nhanh céc loai dong, thyc vat rung
nguy cap, quy, hiém co y nghia rat quan trong
trong linh vuc kiém 1am nham béao vé cac loai
dong thyc vat quy hiém.

Trén co so phan tich, ddnh gia cdc phan
mém tra ctru va nhan dang dong thuc vat quy
hiém (Miao va cs., 2019; Willi va cs., 2019),
ching t6i nhan thiy ring cic phan mém ké
trén c6 nhuge diém 1a don diéu va kém hiéu
qua (chi hd trg theo timg nhom ddi tugng
dong vat, hodc thuc vét, yéu cau kién thirc
chuyén mén, v.v.). Nhimg nhugc diém nay
gdy tro ngai 1on cho cac nha khoa hoc, sinh
thai hoc, co quan chirc nang va dac biét la
ngudi dan ¢ thé tham gia vao qua trinh theo
déi dong, thuc vat hoang da trong mdt mdi
truong md ma khong doi hoi nhidu kién thirc
chuyén nganh. Ung dung céc thanh tyu gan
day cua cugc cach mang cong nghiép 4.0 (dac
biét 1a cac cong ngh¢ tri tu€ nhan tao, thi giac
may), trong bai bao nay ching t6i xay dung
hé thong tra ctru, nhan dién mot sb loai dong,
thuc vat quy hiém, can bao tdn dam bao do
chinh xac cao va thoi gian nhan dang, c6 thé
hoat dong hiéu qua trén cac thiét bi di dong
va khong can két ndi internet. Ngoai ra, hé
thong 6 thé dugce sir dung nhu mot cong cu
tin cay va hi€u qua dé hd tro doi ngii can bo
kiém 1am thuc hién céc nghi¢p vu bdo v¢ rirng
cling nhu dong, thuc vat quy hiém. Cac dong
gop chinh cua bai bao gom: (i) xdy dung hé
théng mang noron hoc sidu dya vao mang
MobileNetV3 bang cach ap dung k¥ thuét hoc
chuyen tiép; (ii) 4p dung cac ky thuat t6i uu
vé tang cuong dit liéu va 1am tron nhan dé cai
thién hiéu qua huin luyén mé hinh; (iii) xay
dung ng dung trén moi trudng di dong tich
hop mé hinh nhan dang da huan luyén nham
hd trg ngudi dung tra ctru, nhan dang nhanh
cac loai dong, thuc vat quy hiém.
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2. PHUONG PHAP NGHIEN CUU
Bai bao st dung hai phuong phap nghién
ctru chinh 1a: phuong phép phan tich va tong
hop 1y thuyét va phuong phap nghién ciru
thuc nghiém. Cu thé, chung toi ap dung va
trién khai quy trinh nghién ctru nhu sau:

— Tim hiéu tong quan cac cong nghé,
phuong phap xay dung mang noron hoc sau
da c6 va phan tich vu nhuoc diém ctia cac giai
phép da ton tai.

— D¢ xuat cac giai phap, cai ti€n mdi va
thiet ke cac thuat giai.

— Cai dat va danh gia/so sanh hi¢u nang cta
cac giai phap d¢ xuat vdi cac giai phap khac.

— Str dung cac co so dit liéu chuin (duoc
cung cap boi cac cong dong nha khoa hoc
cung chuyén nganh) va phuong phap/quy
trinh dénh gi4 chudn dé phan tich va so sanh
tinh hiéu qua ciia cac giai phap dé xuat.

Dé giai quyét cac bai toan dit ra & trén,
can thiét phai két hop cac phuong phap
nghién ctru 1y thuyét va nghién ctu thuc
nghiém. Phuong phap nghién ctru 1y thuyét
dugc van dung dé hinh thanh cic y tuong
chinh, hoan thién y tudéng, xdy dung ban
mau/quy trinh nghién ctru hay mé hinh khai
niém, thiét ké cac kién trac mang tich chap
hoc sau, phan tich va danh gia wu nhuoc diém
ctia cac thanh phan mang vé phuong dién do
phuc tap tinh toan cling nhu tinh ning du
doan ctia mang. Phuong phdp nghién ctu
thyc nghiém sau d6 duoc 4p dung dé xay
dung céc thir nghiém (experiments), lva chon
cac tap dir liéu phuc vu danh gia kiém thu
(benchmark datasets), Iya chon giao thuc
(evaluation protocol) va tiéu chuan (metrics,
criteria) dé danh gia thir nghiém.

Céc két qua thir nghiém trong nhiéu tinh

huong c6 thé mau thuan véi mé hinh khai ni¢m
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va cac thuat giai da dé xudt, xay dung. Trong
truong hop do, chung toi s& tién hanh xem xét,
danh gia lai cac thuat toan, phat hién cac diém
chua hoan thién, phat trién va tinh chinh thuat
toan néu can thiét. Trong linh vurc thi gidc may
va may hoc, phuong phap thir nghiém con
duoc van dung rat nhiéu dé danh gia sy anh
huong va tac dong cua cac tham sb lién quan
trong thuat toan dé xuét. Mot hé théng thi giac
may bén vitng phai it 1é thudc vao su thay doi
clia cac tham s6 hé thong, co kha ning tong
quat hoa cao, bén vitng véi cac loai nhiéu, sy
thay ddi va su da dang cua dir ligu.

2.1. Tong quan tinh hinh nghién ctu

Sy phat trién cua cac mang noron nhan
chap CNN (convolutional neural network) da
dugc tng dung dé giai quyét nhiéu bai toan
kho trong linh vuc thi giac may tinh nhu nhan
dang khudn mat, do tim ddi twong, xur Iy tiéng
noéi, v.v.. Tuy nhién, caic mang CNN thuong
¢6 nhuogc diém vé do phtc tap tinh toan. Mot
trong nhitng giai phap tiém ning 13 sir dung
cic mang xap xi mang CNN hay con goi 1a
mang nhan chap kha tach (separable
convolution). Y tuong sir dung cac phép chap
phan tach lan dau tién dugc gioi thiéu trong
(Sifre & Mallat, 2014) va sau d6 da dugc ting
dung trong (Howard va cs., 2017, 2019;
Sandler va cs., 2018) dé phat hién va phan
loai ddi twong. Trong bai bao nay, phép toan
tich chap thong thuong duoc phan tich thanh
hai phép tich chap don gian hon: tich chap
theo chiéu sau (depthwise convolutions) va
sau d6 la tich chap diém (pointwise
convolutions). Phép chép theo chiéu sau chia
mot dit liu (tensor) dau vao co dang DxDxM
thanh M thanh phan (mdi thanh phan c6 kich
thudec DxDx1). Mdi thanh phan nay, sau d6
dugc nhan chap véi mét bo loc ¢o kich nho
(thuong 1a 3x3x1), tao ra M ban dd dac trung
(feature maps) co kich thuéc DxDx1.

Tgp chi' Rhoa hoc
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Bang 1. So sanh giira nhan chap truyén théng va nhén chip phan tich

Lép tich chap chuin

Tich chéap kha tach

Input: DxDxM — Output: DxDxN

Thuat toan: ap dung b loc tich chép trén
tin hiéu dau vao dé tao ra tin hiéu c6 kich thude
ddu ra. Cu thé, bd loc tich chap s& co kich
thudc: 3x3xMxN (gia su stride = 1 va spatial
filter size: 3x3).

Input: DxDxM — Output: DxDxN

Thuat toan: Thuc hién 2 vong tich chép sau:

i) Depthwise convolution

— Chia tin hiéu d4u vao thanh M feature maps
c6 kich thuée: DxDx1

— Sir dung M b0 loc co kich thude: 3x3x1
(channel 1)dé tao ra M feature maps c6 kich thude
DxDx1

— Ghép (concatenating) cac feature maps o trén
thanh mdt tensor c6 dang: DxDxM.

ii) Pointwise convolution:

— Ap dung bo loc tich chap co kich thudc:
1x1xMxN lén dAu ra cua bude 1 dé tao ra tin hiéu
cubi ciing: DxDxN

D§ phirc tap tinh toan:
DxDxM xNx3x3

D§ phirc tap tinh toan:

— Depthwise convolution: DxDxMx3x3

— Pointwise convolution: DxDxMxN

Téng: DxDxMx(9+N) —> giam d6 phirc tap tir

8 — 9 14n v&i kich thude mit na loc 1a 3x3.

Do chinh xac: cao
(do khong ¢6 sy lam tron)

Do chinh xac: thap do sir dung dang x4p xi cua

phép tich chap chuan.

S6 lwong tham s6: DxDxMxNx3x3

S6 lwgng tham s6: DxDxMx(9+N)

Overfitting: cao (do nhiéu tham sd)

Overfitting: thap (do it tham sb hon)

Do cic phép nhan chap theo chiéu sau
hoat dong riéng biét trén cac kénh dau vao
va do d6 can két hop cac dau ra dé khai thac
t6t hon mdi twong quan truc quan cua cc
dic trung. Phép tich chap diém thuc hién
cong viéc nay bang cach trudce tién ghép cac
feature maps nay thanh mot tensor médi co
dang DxDxM, sau d6 ap dung phép nhan
chap vai bd loc co kich thude 1x1xMxN, tao
ra dau ra cudi cung 1a DxDxN (ttrc 1a N kénh
dau ra). Vé mit 1y thuyét, phép tich chap
phan tach giam dd phic tap tinh toan tir 8
dén 9 1an so v6i bo loc thong thudng khi st
dung kich thudc bd loc 3%x3 nhung d6 chinh
xac cling bi giam di mot ti 1€ nhd. Bang 1 so
sanh hi¢u qua cua 16p nhan chap kha tach va
16p nhan chap chuan.

Tang cuong dir liéu (data augmentation) 1a
mot ky thuat tdi wu hiéu nang huén luyén
mang CNN trong truong hop dit liéu huin
luyén khong du vé mit s6 lugng hodc khong
da dang vé ndi dung, ngir canh hodc didu kién
moi truong thu nhan anh bi gidi han. Khi do,
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cac md hinh mang CNN sau khi huin luyén
s& ¢6 xu hudng gip phai vin dé kha ning mé
rong hay tong quat hoa (generlization) hoic
gip phai van dé& hoc qua nhé (overfitting).
Két qua 1a mo hinh CNN c6 thé cho két qua
kha tot trong tap dir liéu huin luyén nhung
thuong hoat dong khong hiéu qua trong cac
ngit canh thue té. Cac ky thuét ting cuong dit
lidu truyén théng bao gdém: bién d6i ngiu
nhién gia tri diém anh, thay d6i d6 bao hoa,
d6 sang, 46 twong phan; bién ddi ngiu nhién
hinh hoc ctia anh nhu xoay, dich chuyén, cit
anh. Trong thoi gian gan day, nhiéu k¥ thuat
tang cuong dir liéu hién dai di dwoc dé xuat
va ching to hiéu niang vuot troi khi huin
luyén cac mod hinh CNN, bao gém: CutOut
(DeVries & Taylor, 2017), MixUp (Zhang va
cs., 2018), CutMix (Yun va cs., 2019).

CutOut (DeVries & Taylor, 2017) 1a mot
ky thuat ting cudng dit liéu bang cach xoa bo
mot phan ndi dung cia birc anh béi mot mit
na hinh vuéng theo cach ngau nhién. Cu thé,
kich thudc va vi tri ciia vung bi x6a la duoc
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x4c dinh mot cach ngau nhién. Toan bo noi
dung bén trong mit na xda s& dugc gan mau
den. Muc tiéu cua CutOut nham tao ra céac
dang dit liéu dé hudn luyén mé hinh mang tro
nén bén vitng véi cac ngir canh ddi tugng bi
che mot phan trong thuc té.

Ky thuat MixUp duoc d& xuét trong
(Zhang va cs., 2018) dung dé tron dir liéu va
nhan cta hai anh v4i nhau theo cong thirc sau:

- A)yj

Trong do: A c6 gia tri c6 pham vi [0, 1] va
dugc 1dy mau tir ban phan phdi Beta, X; va
x; la céc anh dau vao, y, va y; 1a cac nhan

y=Ay;+0

dugc ma hoa theo dang chudi one-hot. Cac
mang nhan chap thuong yéu trong viéc hoc
cac mau c6 nhin khong chinh xac (khong day
du). Do vay, k¥ thuat ndy nham tron nhén cta
cac mau lai dé giup hé thong hoc bén ving
hon véi cac mau khé (hard samples).

CutMix (Yun va cs., 2019) dung dé giai
quyét van dé mat thong tin va kém hiéu qua
trong cac chién luge DropOut (loai bé mét
phﬁn cic tham sd dé tranh hién tuong
overfitting). Thay vi loai bo cac diém anh va
gan chung bang gia tri mau den (d6i khi la cac
gia tri nhiu ctia ham Gaussian), CutMix s&
thay thé viing bi x6a bang mot ving anh tir tir
mot hinh anh khac. Pdng thoi, nhin cua dit
lidu twong tmg ciing duoc bién dbi theo mot
ham t& hop tuyén tinh v6i trong s dua trén
s6 lugng cac diém anh bj thay thé.

2.2. Luwa chon m6 hinh mang nhan chip
hoc sau

Cac md hinh mang noron nhan chép c6
kha nang hoc tu dong céc déic trung cua doi
twong dé thuc hién cac nhi¢ém vu nhu phan
16p hoac do tim doi twong voi hi€u niang
tuong duong hodc vugt con nguoi trong mot
s0 nglr canh. Tuy nhi€n, cac m6 hinh nay
thuong yéu cau mot lugng 16n dir liéu dé
huan luyén va hoc. Trong nhi€u nglt canh,
ching ta khong thé thu thip duogc lugng dir
liéu can thlet dé huan luyen mo hinh va do
vay s& ddi mat véi cac vin dé vé
Underfitting (hoc chua du) dan dn hiéu
nang mang han ché. Mot giai phap tuy€t voi
cho vin d& trén dé 1a hoc chuyén tiép
(transfer learning). V& co ban, k¥ thuat nay
lién quan dén viéc su dung mot mang CNN
da dugc huan luyén (Pre-trained model) dé
giai quyé€t bai toan khac c6 lié€n quan.

Chung t6i sit dung kién trac mang
MobileNetV3 (Howard va cs., 2019) lam
kién tric mang dé huan luyén mé hinh nhéan
dang céc loai dong thyc vat quy bai tinh wu
viét ciia mo hinh nay ca vé toc do xu ly va do
chinh xac. MobileNetV3 la phién ban cai tién
cuia hai moé hinh MobileNetVZ yél
MobileNetV1 véi s6 lugng tham sé giam gan

50%. Diém cai tién cta MobileNetV3 so voi
MobileNetV2 d6 1a viéc sir dung bd sung cdu
tric Squeeze-and-Excite (Hu va cs., 2018)
trong mdi khoi co ban cua MobileNetV2 dé
hoc duoc nhi€u dac trung ngir canh hon (Hinh
1). Ngoai ra, mang MobileNetV3 dugc xay
dung bang cach ap dung ky thuat tim kiém
mang NAS (Tan va cs., 2019) de t61 uu kién
tric mang tong thé tren co s6 tdi wu hoa cac
khéi mang thanh phan.

Mobilenet W3 block

Hinh 1. Kién tric khéi co ban trong MobileNetV3 (Howard va cs., 2019)
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2.3. Ky thuit tang cwong dir li€u

Pé giam hau qua cta van dé hoc qua nhé
va tang kha ning tong quat hoa ciia mé hinh,
chung t6i ap dung cac phép ting cuong dir
liéu sau:

— Céc phép bién dbi gia tri diém anh: Dé
tao ra sy da dang vé diéu kién sang hay mau
sdc ctia anh, mot ham bién d6i ngau nhién s&
duoc tao ra dé thay doi gia tri mau ciia anh
dau vao. Gia sir anh dau vao 13 anh mau trong
hé RGB, khi d6 mdi thanh phan mau s& duoc
bién doi ngdu nhién vé gia tri diém anh. Cac
phép bién ddi duoc sir dung bao gom: bién

ddi ngau nhién do twong phan, mau, do bio
hoa, d6 sang, thém nhiéu (noise).

— Bién d6i hinh hoc cua anh: Cac phép
bién doi hinh hoc dugc ap dung ngau nhién
1én anh dau vao nham tao ra cac d6i tuong
¢6 su phong pht vé hinh dang mé phong
phép chiéu phdi canh trong thyc té. Cac phép
bién d6i phd bién gdm xoay anh, dich
chuyén, cit anh.

— Cac phép bién d6i hién dai, gdm:

CutMix (Yun va cs., 2019), MixUp (Zhang
va cs., 2018) (Hinh 2).

Hinh 2. Két qua anh sau khi ap dung ting cuong dir liéu: CutMix (Yun va cs., 2019), MixUp
(Zhang va cs., 2018)

2.4. Ky thuit lam tron nhan (Label
Smoothing)

K¥ thuat 1am tron nhan dugc nghién ctru
va ing dung gan day trong cac mé hinh mang
noron hoc sau (Goodfellow va cs., 2016; Guo
va cs., 2017; Miiller va cs., 2019; Pereyra va
cs., 2022; Szegedy va cs., 2016) nham khéc
phuc cic vin d& vé ty tin qud
(overconfidence) va nang cao kha ning tong
quat héa cho mé hinh khi st dung thyc té. Gia
sir Yot la vector nhan cua cac déi tuong o
dang biéu dién one—hot (nghia 1 néu c6 K 16p
dbi twong thi Yhot 1a vector c6 N phén tir
trong do6 chi s6 twong tmg voi nhin cua dbi
tuong s€ co gia tri 1, cac vi tri con lai c6 gia
tri 0). Dé bién d6i yp,e thanh Ve,p0r, bicu
dién nhian mém (label smoothing), chung ta
ap dung cong thic bién d6i nhu sau:

Ysmooth = (1—a)x Yhor T al/K

Trong d6: a 1a hé s mo va thuong duoc

chon 1a a = 0.1. Ky thuit lam tron nhan dac
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biét hitu ich cho cac bai toan phan 16p dbi tuong
va md hinh dy doan st dung ham Softmax dé
tao ra chudi gia tri biéu dién x4c suét ciia mdi
16p ddi tugng. Chang han, néu K = 10 via =
0.1, cc vector biéu dién ddi twong c6 nhan & vi
tri thir 5 s€ duogc tao ra nhu sau:

Yhot = 10,0,0,0,1,0,0,0,0,0]
Ysmoorh = [0.01,0.01,0.01,0.01,0.91,0.01,
0.01,0.01,0.01,0.01, 0.01,0.01]

2.5. K§ thuit hoc chuyén tiép

Pé han ché vin dé& hoc qua nho
(overfitting) va khai thac hiéu qua cac mang
da duoc huin luyén san trén tap dir liéu co
kich thudc 16n, chung t6i ap dung k¥ thuat
hoc chuyén tiép (transfer learning) trén mang
MobileNetV3. Cu thé, chung t6i st dung
mang MobileNetV3 da dugc tién huin luyén
trén tap dit li€u ImageNet (Russakovsky va
cs., 2015) (chtra khoang 15 triéu anh thudc
1000 16p d6i twong khac nhau). Gia sir anh
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déu vao co kich thude: 224X224X3, quy
trinh 4p dung k¥ thudt hoc chuyén tiép trén
mang MobileNetV3 duoc thuc hién nhu sau:

— Pha 1: Trich chon dac trung va tao mot
bd phan 16p mai (classfication head):

+ Khoi tao moé hinh: model =
MobileNetV3 (loai trir tang phéan 16p ¢ dinh
mang) va déng bang (khéa cac tham sb hoc)
cac t?mg cua mo hinh hién tai.

+ Thém mot tAng nhan chap CNN vdi cac
tham sb: filters = 2*NUM_CLASSES,
kernel size = 3, strides = 2. Trong do:
NUM_ CLASSES 1a téng s6 16p dbi tuong
cAn nhan dang, filters 1a s6 bo loc, kernel size
la kich thudc bd loc va strides 1a budc nhay
cua bo loc.

+ Thém mot tang nhan chap CNN vdi cac
tham s0: filters = NUM CLASSES,
kernel_size =3, strides = 2.

+ Thém mét ting Pooling dé thu duogc
vector chira NUM_CLASSES gia tri tuong
{g Vi gia tri x4c suat ctia mdi 16p ddi tuong
bang cach ap dung ham
GlobalAveragePooling2D cua TensorFlow!.

+ Ap dung k¥ thuat 1am tron nhan (smooth
labeling) dé ting tinh tong quat hoa cia mod
hinh hoc va han ché van dé mé hinh tu tin quéa
khi dua ra cac gia tri xac suét biéu dién cac
16p dbi tuong du doan.

+ Huin luyén mo hinh (chinh xac 1a cac
ting mai thém) trén tap dit liéu dong thue vat
quy hiém véi cac tham sb: base_learning_rate
=0.001, epochs = 25.

Trong pha 1 trinh bay & trén, dé chuyén tiép
md hinh ban d4u ding dé nhan dang 1000 d6i
tuong thanh md hinh méi chi nhan dang s6 16p
dbi tuong 1a NUM_ CLASSES
(NUM_CLASSES = 56 trong bai bao nay),
ching t61 da loai bo hoan toan tang du doan
ctia mo hinh goc (dung de du doan 1000 nhan)
va thay bang 3 ting méi gdm: 2 ting nhan chap
va mot tang Pooling dé phuc vu bai toan méi
1a nhan dang NUM_CLASSES 16p dbi tuong.

thttps://www.tensorflow.org/api_docs/python/tf/
keras/layers/Global AveragePooling2D
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— Pha 2: Lam min (fine-tuning):

Sau khi két thiic pha 1, ching ta tiép tuc
ap dung pha 2 dé thyc hién lam min m6 hinh
bang cach huan luyén lai mot s6 ting ¢ phia
cubi mang bang cach st dung tham s6 hoc
(learning_rate) kha nho de dam bao khong
bién doi nhiéu cac trong s6 da hoc dugc tirmo
hinh co s¢. Céac két qua thuc nghiém gin day?
chi ra viéc ap dung pha 2 s€ gitp cai thi¢n
dang ké do chinh xac va hiéu ning ctia mo
hinh. Trong phan thir nghiém, chung téi ciing
s€ danh gia hi€u qua cua viéc ap dung budc
lam min nay.

Céc budc chinh cta pha 2 bao gdm nhu sau:

+ Mo khoa céc tang thir L cta mo hinh
mang. Trong thuc nghiém, ching t6i chon
L = 200 duya vao két qua thyc nghiém trén co
sO xem xét tong sd tAng cia mang co so 1a
khoang 356 tang.

+ Huén luyén moé hinh trén tap dir li€u
dong, thyc vat quy hiém voi cac tham so:
learning_rate = 0.0001, epochs = 25.

3. KET QUA VA THAO LUAN
3.1. Xay dung dir liéu huén luyén

Dir lidu hudn luyén duoc ching t6i thu
thap l1a dit liéu anh ctia 35 loai dong vat va 21
loai thuc vat voi tong sd anh gan 25000
(NUM_CLASSES = 56). Muc dich cua viéc
thu thap anh la dé hu4n luyén cac mang CNN
phén 16p phuc vu nhén dang danh tinh cua
moi loai. Do vay, trong moi anh, ching t61
thu thap anh chira mot loai véi nhiéu vi tri
khac nhau (nhu than, dudi, ddu voi dong vt
hoiac géc, ré, van 14, than cdy voi thuc vat).
Ngoai ra, cac anh dugc chup & cac goc do
khac nhau, diéu kién anh sang khac nhau va
tai nhiéu thoi diém trong nam dé co thé bao
quat dugc cac giai doan phat trién cta loai (vi
du, cac loai lan khi chua no hoa va sau khi no
hoa). Qué trinh tién xir 1y dir liéu gdm céc
budc nhu sau:

— Chudn hoéa kich thudéc é&nh vé:
224 X224 X3,

2 https://keras.io/guides/transfer learning/
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— Chuyén dbi dinh dang anh vé chuan
JPEG (duoi: *.jpg)

— Qua trinh gan nhan dugc thuc hién béi
cac chuyén gia cua nganh kiém 1am (Chi cuc
Kiém lam Thanh Hoéa).

Dit liéu sau tién xtt Iy duogc chia thanh ba
tap: Training, Validation va Testing véi ti 1¢
80%, 5% va 15%.

3.2. Két qua huén luyén

Két qua hudn luyén mé hinh (pha 1 va pha
2) ciia ham muc tiéu (Loss Functions) duoc
trinh bay truc quan trén Hinh 3.

Training and Validation Loss
5

—— Training Loss
Validation Loss
4 —— Start Fine Tuning

epoch

Hinh 3. Két qua ham muc tiéu trén tip
Training va Validation

Quan sat Hinh 3, chung ta thiy gi4 tri ham
muc tiéu trén tap hudn luyén cao hon hin so
v6i trén tap Validation. Piéu nay kha ngac
nghién nhung dugc gidi thich bdi tac dung
cua cac ham tang cuong di li€u nang cao
CutMix va MixUp. Trong qua trinh huan
luyén, cac anh trong tip Training dugc ap
dung cac phép tang cuong dit liéu nhung diéu
nay khong ding trén tap Validation. Do vay,
cac anh huin luyén sau ting cudng c6 xu
huéng tro thanh cac mau kho (hard samples)
va cudng ép md hinh phai hoc cic mau khé
nay dé c6 thé tré nén thong minh hon, bén
virng hon khi hoat dong thuc té.

Quan sat Hinh 3, chiing ta cling phat hién
mot diém ndi bat d6 1a hiéu qua cua ap dung
hai pha hoc chuyén tiép 1a kha rd rang. Khi két
thiic pha 1, d0 thi ham muc tiéu dimg lai &
diém 1.2 (tap Validation). Sau khi 4p dung pha
2, dd thi ham muc tiéu tiép tuc gidm sau chung
t6 qud trinh hoc dién ra rat hiéu qua va ti uu.
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3.3. Két qua thye nghiém trén tip Testing
Dé danh gia két qua thuc nghiém trén tap

Testing, chung t6i 4p dung d6 do chuén 1a d6

chinh xac (Accuracy) duoc tinh nhu sau:

Accuracy(i) = Téng sb anh nhan dang
dung cua 16p ddi tuong (i) / Tong s6 anh cua
16p ddi twgng (i); Trong d6: mot anh duge coi
1 nhan dang dung néu n6 chira d6i twong X
va hé thdng tra v& két qua du doan 1a X véi
xac suat du 1on. Pau ra cia moé hinh nhan
dang 1a nhan du doén cia doi tuong va xac
suét dy doan dbi tuong do. Gia tri xac suét
nam trong doan [0, 1]. Vi véy, chang t6i quy
dinh hé thdng nhan dang ding néu xéac suit
nhan dang phéai du lon (hay lén hon mot
ngudng cho trudc). Trong cac két qua thir
nghiém sau, chung t6i dat ngudng nhan dang
duoc 14 0.5 (hay 50%).

Két qua thuc nghiém trén hé théng cho
thdy d¢ chinh xac trung binh ciia nhan dang
56 loai dong, thuc vat 1a 82%. Néu khong sir
dung ngudng nhan dang (ngudng nhan dang
= (), d6 chinh xac trung binh 1a 96.1%. Bang
2 so sanh két qua nhan dang cua mot s6 hé
théng tiéu biéu cho bai toan nhan dang dong,
thuc vat quy hiém khi khong dung ngudng
nhén dang.

Béng 2. So sanh d§ chinh xac cia mot so hé

thong khac nhau
Héthéng  POChInh i cha
xac
MobileNetV2 91.1%
(Howard va cs., 2017)
InceptionV3 95.0% ‘16;1; r‘jl‘-ilﬁg :rr:ﬁstgif
(Szegedy va cs., 2016) dit licu chuné
Heé thdng dé xuét 96.1%

Chiing t6i ciing trién khai mé hinh nhan
dang trén moéi truong thiét bi di dong
(Android va iOS) bang cach chuyén d6i mo
hinh nhén dang su dung cbéng cu
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TensorFlowJS®. Muc dich cta thtr nghiém
nay nham danh gia thoi gian xir 1y trén cac
thiét bi di dong ciia mé hinh. Két qua thuc
nghiém trén cac may Andoird (LG G8 Thin
Q) va iOS (iPhone XR) cho thay dé nhan
dang mot anh co kich thudc bat ky thi thoi
gian trung binh khoang 350 ms trong d6

Trang chd
Mnh
quy hiém
» - -

-
. —

NHAN DANG NGAY
Mhan dang ding higm

TRA CUU THONG TIN
Tra g 1in 86

TIN TUC MO NHAT

Tin e mdi

Nhan dang

khoang 50% thoi gian dugc st dung dé thuc
hién phép chuan hoa kich thudc anh vé
224x224. Nhu vy, md hinh chi can khoang
175 ms dé hoan thanh viéc du doan nhén cta
anh. Pay 1a tbc do xir Iy rat hidu qua, pht hop
v6i yéu cau thoi gian thyc khi sir dung trong
thuc té.

Nhan dang

ol

K&t qua dy dodn gan nhat:

| 1. Wooe kam, xac sUdL: B8%

Hinh 4. Giao dién mt s6 chirc ning chinh ciia ing dung trén iOS

4. KET LUAN

Trong bai bao nay, chung t6i xay dung hé
théng nhéan dang dong, thuc vat quy hiém ung
dung mang CNN hoc sau két hop nhiéu ky
thuat hoc tdi wu bao gém: hoc chuyén tiép,
lam tron nhan va tang cuong dir li€u. Hé
thong st dung kién tric mang MobileNetV3
va sir dung mo hinh di dugc tién huin luyén
(pre-trained) trén tdp dir liu ImageNet.
Chung toi ap dung cac k¥ thuat hoc toi wu dé
tiép tuc cai tién mo hinh cho bai toan nhin
dang dong thuc vat quy hiém. Két qua huén
luyén cho thiy hé théng c6 tinh tong quat cao,
c6 d0 chinh xac cao va dac biét thoi gian x

3 https://www.tensorflow.org/js
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ly nhanh. Hé thng da duogc trién khai xay
dung thanh céc ung dung dac thu trén i0S va
Android phuc vu cong tidc nghi€p vu cua
nganh kiém 1am. Trong cac nghién ctru tiép
theo, chiing t6i tiép tuc tang cuong dit lidu va
hoan thién g dung dé c6 thé trién khai rong
cho cac don vi kiém 1am pham vi toan qudc.

LOI CAM ON

Bai bao nay duoc tai trg boi dé tai khoa
hoc cong nghé cép tinh “X4ay dung phan mém
nhan dang nhanh mot s6 loai dong, thuc vat
nguy cép, quy hiém phuc vu cong tac quan 1y,
bao vé rimg va bao ton da dang sinh hoc trén
dia ban tinh Thanh Héa”, 2020 — 2022.
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