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Nghién cieu - Ung dung

UNG DUNG MANG EFFICIENTNET TRONG PHAN LOAI
LOP PHU BE MAT

PHAM LE TUAN®, PONG VU HA", LE CHI THANH®
PO THI PHUONG THAO®, BUI QUANG THANH®
D Truéng Dai hoc Khoa hoe Tw nhién, Pai hoe Quoc gia Hea Nji
%S¢ Tai nguyén va Moi tricomg tinh Ca Mau
O Truong Pai hoc Mo - Dia Cht

Sw ra doi ctia cde phwong phdp hoe may (cdce thudt todan phdn logi, phian manh hay cé8
thudt todn téi wu héa) hé tre e dong héa qua trinh phén tich anh da tao tién dé cho viéc nang
cao dg chinh xdc trong theo doi dién bién siw thay doi trén bé mat trdi dat. Nghién ciru nay s
dung bo dir liéu mau EuroSat dé huén luyén mgt s6 bién thé mang EfficientNet, img dung
phan logi l6p phii mét dét theo canh (scene-based classification). Két qua cho thdy do chink
xde phan loai ciia Mang EfficientNet B3, B4, va B35 dat dwege twong tmg la 97,7%, 97, 74%6
97,9% va moé hinh duwge sie dung dé phan logi mot s6 logi hinh lép phii ciia mau thir nghiém ig
khu viee Dong bdc Bdc bo, Viét Nam. Sai s6 nay cé thé do b mau hudn luyén khong co mgt 8
loai hink lop phil tieemg 1mg nhie tai Viét Nam.

Tir khéa: Lop phii mét dat, Mang EfficientNet, Dir liéu vé tinh

1. Giéi thiéu sir xuat hién cac thudt toan ning cao cho phép

Trong nhimg nim gén ddy phwong phap DNNs gii quyet cac bai toan chuyén sau
hoc siu (deep learning - DL), mang no-ron sau  thiu dau ra khéc nhau, din dén hiu suat vues
(deep neural network - DNN) ngay cang phé 01 soi v6i cac kién trie truyén thong. G
bién nher vao kha ndng vugt trdi trong viée nhieu mo hinh hoc sdu duge xay dyng, ims
néng cao do chinh x4c cho céc bai toan xir Iy  dung trong nhin di¢n hinh anh (thi gidc may
dir liéu 1én (Wang, Wang, Zhang, Xiang, & tinh) hay phan loai 16p phi tir anh vé tinh, 488
Pan, 2017). DL, DNN dugc xdy dyng trén co may bay hay UAV. Cic mo hinh EfficentNe
s& (1) co nhidu lugng dit liéu hon dé huin duoc xdy dung va thir nghi¢m dem lai &
luyén cdc mé hinh, ddc biét cho cdc bai toan chinh xac cao trong cac tap dir licu mau khas
phén loai cin tip miu dé kiém dinh (2) kha nhau. Nghién ciru nay thir ngrhit?:m‘vf: dénh gs
nang phan tich xir Iy durgc ting cudng, dicbigt  kha ndng img dung cic bién the cua man
I viée sir dung céc bd xir Iy d6 hoa-(GPUs)  EfficientNet trong phan loai 16p phu mat dag
duge t6i wu cho viee gidi quyét cic bai toan  Trong do sir dung bo dir ligu EuroSat (Helbes
song song hoa hay xir 1y hiéu niing cao va (3) Bischke, Dengel, & Borth, 2018) dé hus
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Nghién civu - Ung dung

Juyén mé hinh, sau do thir nghi¢m tai khu vyre
Pong bic Bic b cua Viét Nam.

2. Dir liéu va phwong phap

2.1. Dir liéu v tinh

Bo dir liéw EuroSAT duge xdy dung tir
cic anh vé tinh Sentinel-2 (Helber et al, 2018),
mot hé théng quan sat Trai Pt do Co quan Vii
tru Chiau Au (ESA) trién khai. Dir lidu tir vé
tinh Sentinel-2 cung cap théng tin vé mit dt
v&i d6 phén giai cao va da phd, cho phép nhin
dién va phén loai cic d6i trgng trén mit dat.
Dir liéu tir Sentinel-2 duge sir dung rong rai
cho nhiéu g dung nhu theo d&i méi trrdmg,
guén ly tai nguyén, nong nghié¢p, va nhan di¢n
bién ddi dit dja. B dir ligu EuroSAT dugc tao

va gin nhin cho timg loai dat dia dé tao thinh
mot tap dir ligu da dang va thich thirc cho cac
mé hinh nhin dang hinh anh. B dir li¢u bao
gdm 27.000 tim anh 6 toa dd (kich thude 64
x 64 pixels) voi 13 kénh phd (bo dir ligu
Multiple spectrals) hoic bd RGB, bao gém 10
loai hinh lép phi dwge gén nhén, thu thip tai
cice nude Chau au. Céc loai hinh chi yéu bao
gbm Rimg, Cdy trong hang nim, Pudng cao
the, Tham thye vét thin thao, Dong co, Khu
din cw, Song ngoi, Cong nghiép, Cay trong
liu nam va Mt nuée (Bién/Ho). Bo dir ligu
nay di duge sir dung trong nhiéu nghién ciru,
thir nghiém cdc mo hinh phén loai 16p phu
khac nhau (Pham & Bui, 2021; Tsagkatakis et
al., 2019).

Hinh 1: Bé dit liéu Eurosat RGB vdi 10 logi hinh [6p phii dwgc xdc dinh. (Helber et al., 2018)

2.2. Cac md hinh EfficientNet

EfficientNet 1a mot dong kién tric mang
no-ron nodi tiéng trong linh vire thi gidc may
tinh, dirge gidi thiéu qua bai bao (Tan & Le,
2019). Piém noi bat cia EfficientNet 1a khai
niém "compound scaling," trong d6 dong thai
ting kich thude chiéu siu, chiéu rong, va do
phdn gidi ciia mé hinh dé dam bao higu suit
6i wu. By carefully balancing these
dimensions, EfficientNet achieves better

performance while being more
computationally efficient than other CNN
architectures (Hoang & Jo, 2021; Punuri et al.,
2023). Voi cac bién thé tr BO dén B7,
EfficientNet cung c:ip sir linh hoat cho vigc
chon Iya md hinh phi hop voi yéu cau tai
nguyén tinh toan va khong gian b nhd cua
img dung cu thé. Céc phién ban nay da chimg
minh kha nang xuit sic trong nhiéu nhiém vy,
dac biét 14 nhin dang hinh anh. Vi higu sudt
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Nghién creu - [:"ng dung

cao va kha nang thich img d6i véi diéu kién
tai nguyén da dang, EfficientNet da trd thanh
mét lira chon phé bién trong cong dong nghién
ciru va nganh cong nghiép. Ung dung cia nd

Biock 1
Block 2
Block 3
Block 4

ey ey iy i

input Image
v

Conv3 X3

MBConvé, 3 X 3
MBConve, 3 X 3
MBConvé, 5 X §
MBConve, 5 X §
MBComv6, 3 X 3
MBConvé. 3 X 3

MBCorw1,3 X3

MBConve, 3 X 3

khong chi gigi han trong thj gidc may tinh ma
con mé ring sang nhiéu linh vye khac nhau,
danh diu déng gép to 1ém trong phat trién vi
irng dung cia tri tué nhin tao.

+ Block 5
b Biock

MBCorve. 5 X §
MBConvé, 5 X 5
MBCome, 5 X §

Hinh 2: Cdu trile EfficientNet B0, cdc bién thé sau niy mo réng tir phién ban B0 (Ahmed &
Sabab, 2021; Tan & Le, 2019). Cde mang Eﬁ‘ icientNet thwdng diegre hudn iayen trieoe sie dung
b6 dit ligu hinh dnh sén cé. Cde tham 56 ctia mé hinh c6 thé dwge sic dung va dwoe tinh chinh

(fine-tune) sir dung EuroSat hodc cde bo div ligu khdc

EfficientNet B0: La phién ban nho nhit
ctia EfficientNet. Thich hgp cho cic img dung
c6 tai nguyén han ché, vi du nhu trén thiét bi
di dong. EfficientNet B1: Tang kich thudc so
vai BO dé cai thién d6 chinh xéc. Van giir
duge tinh di déng va phi hop cho nhiéu (g
dung di dong. EfficientNet B2: Tiép tuc ting
kich thude so vai B1. Thich hgp cho cdc img
dung yéu cau do chinh xac cao hon mét chiit.
EfficientNet B3: Mgt phién ban lom hon,
thich hop cho céc tmg dung ¢6 kha ning tinh
toan va b nhé néng cao. EfficientNet B4-B7:
Céc bién thé nay tiép tuc ting kich thuéc va
d¢ phirc tap cia md hinh, danh cho céc (g
dyng d06i hdi d§ chinh xdc cao va ¢o tai nguyén
tinh todn du. Vi ddi tugng cia nghién ciru 1a

3. Két qua va thao ludn.

Vé&i 27.000 tim anh EuroSat (loai RGB)
str dung trong mé hinh, trong sb dé 70% duge

Iya chon ngiu nhién dé hudn luyén (18.900
tAm), 15% dimg dé hiéu chinh (4050 tim) va
15% con lai (khong tham gia trong qua trinh
hudn luyén) ding dé danh gia d6 chinh xdc
phin loai mo hinh. Trong nghién ciru nay, cic
tham s6 cia mang EfficientNet dwoc huén
luyén trirde (pre-trained) véi bg dir ligu
Imagenet (voi hon 14 tri¢u tim anh caa 1000
d6i twong), EuroSat dugc sir dung trong qué
trinh huéin luyén 16p phén loai cudi cing
(dense layer). C4c mé hinh duge huan luyén
véi cac tham sé mic dinh va mét s6 tham so
ddu vao khic nhu (1) Batchsize: 64, (2)
Learning rate: 0.001, (3) Epoch: 200, (4) thuét
toan t6i wu: Adam. (5) Ham muc tiéu:
"categorical crossentropy”. Sau khi huén
luyén cdc mé hinh dugc dianh gia dd chinh
xéc, két qua mo hinh BS duge thé hién trong
(bang 1). B§ chinh xdc md hinh B5 dat duge
cao nhét 97,9%.

38

TAP CHI KHOA HQOC PO BPAC VA BAN PO SO 59-3/2024




== SR ST =1 G kel b :
Bang 1: D chinh xdc phan logi theo mé hinh EfficientNet B5. Tong so canh st dung dé danh

gid dp chinh xdc li 4050 (15%), chia déu cho 10 logi hink Iép phii

Di lign kiém tra (Reference data). Mai logi hinh 16p phi bao gém 405 tim anh.
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Théng thudng cac md hinh hoc sdu hign
nay di duge huin luyén sdn voi b anh da
dang tir cac nguon khdc nhau, sau d6 ngudi sir
dung vi chinh bing bd dir liéu muc tiéu.
Nghién ciru ndy sir dung ciu triic mic dinh cia
mang EfficientNet, sau do vi chinh tham s sir
dung b dir liéu EuroSat. M6 hinh Efficient co
thé duge hufn luyén tir diu (cic tham sé md
hinh dugc khdi tao ngdu nhién) véi bd dir liéu
vién tham sir dung, tuy nhién viée hudn luyén
nay s& mat thém thoi gian. Bén canh do, do
chinh x4c phan loai ¢6 thé dugc cai thign néu
tich hop thém cdc md hinh t6i wu trong lya
chon céc tham sé nhir Dropout rate..., hodc t6i
wru cdu triae 16p dense layer. Bén canh d6, d
chinh xéc phan loai ¢6 thé ting thém néu sir
dung bj dit liéu EuroSat da phd (13 kénh phd).

Trong cdc nghién ciru xay dyng md hinh
hoe sdu phén loai anh vién tham, bo dir ligu
mau chudn, ¢6 kich thude lém dong vai tro
quan trong dé hudn luyén mé hinh, nham néiing

cao dd chinh xdc va kha ndng nhdn dién cic
loai hinh 16p phi da dang. Hién nay c6 nhiéu
bé dir liéu chuin dwge xdy dung tai cdc khu
vuc khac nhau trén thé gigi véi cac dic diém
dia ly khdc nhau, tuy nhién dir li¢u tai Viét
Nam hién con han ché. chi }féu 1a dir liéu tir
cac nghién ctru don 1é, chua cé b dir liéu méu
théng nhét trén toan lanh tho. Trong nghién
clru nay, bo dir lidu mau duge xiy dyng tai
Chéu 4u, do d6 mau dang c6 thé cé sy khac
biét so véi mau dang cdc doi tugmg tai Viét
nam (hinh dang, phin b6 céc d6i tugng trén bé
mijt trai dat). Trong (hinh 3), két qua phén loai
tir mé hinh khé twong dong véi két qua giai
doan bing mit. Tuy nhién c6 mot s6 han ché,
diic biét ¢6 mot sé mau ty 1& phan bd cua cic
d6i twgng khé c6 thé lya chon chinh xdc dbi
twrgng chi phoi cua canh anh I3 gi. Thém vao
d6 cac khu din cu tai khu vire mién ntii thuong
c6 dién tich nho, xen ké vai cac ddi tugng
khéc nén ciing kho dé phin biét rd.
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Nehién ciru - ['-'h;; dung

Hinh 3: Két qua phan loai mot 56 mau tai Viét Nam sir dung mé hinh EfficientNet BS, véi
nguén anh dau vao la Sentinel 2. Hang trén la két qua phdn logi tir mé hinh, hang dwdi la két
qua giai doan
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Nghién cien - Ung dung

4. Két luiin

Nghién ciru nay thir nghi¢gm cac mo hinh
EfficientNet trong phén logi anh vién tham
(scene-based classification) sir dung bo dir
liéu chudn EuroSat {RGB} Két qua cho thay
d6 chinh xéc sau khi huén luyén vi chinh (fine-
tuning) dat trén 97% cho ci 3 md hinh. Do
chinh xdc ¢6 thé dwge cai thién néu cac tham
<6 ciia mo hinh duge vi chinh (fine tuning)
bing cac thudt toan toi ru hoa, thay vi sir dung
céc tham sé miic dinh siin co clia mé hinh. Bén
canh d6 c6 thé tich hop cée bj dir lidu khic
nhau dé da dang hoa s6 luong mu phan loai
dai dién cho cic khu vuc dia ly khic nhau.
Viéc tich hgp nay s& ning cao tinh (mg dung
ciia md hinh trong céc bai todn phéan loai lop
phit vdi quy mé réng lom, véi dic diém lép
phu da dang.O

Dir li¢u sir dung: Bo dir li¢u EuroSat
duge tai tir hitps://github.com/phelber/eurosat

L cam on: Nghién ciru nay duge tai trg
boi Bo Khoa hoc va Cong nghé, Churong trinh
phat trién khoa hoc co ban trong linh vye hoa
hoc, khoa hoc sir song, khoa hoc trai it va
khoa hoc bién giai doan 2017 - 2025. Ma $0
dé tai: DPTDL.CN-42/23.
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Summary

Application of EfficientNet in surface coating classification

Pham Le Tuan, Dong Vu Ha, Bui Quang Thanh

University of Natural Sciences, Hanoi National University

Le Chi Thanh

Department of Natural Resources and Environment of Ca Mau province

Do Thi Phuong Thao

Mine geological college

The emergence of machine learning methods, including classification algorithms.
segmentation techniques, and optimization algorithms, has significantly contributed to
automating the image analysis process and improved accuracies in monitoring changes on the
Earth's surface. In this study, the Euroset dataset was used to train various variants of
EfficientNet models, applied to scene-based classification of land cover. The results show that
the classification accuracy of EfficientNet B3, B4, and B5 reached respective values of 97.7%,
97.74%, 97.9%, and the models were used to classify several scenes in the Northeastern part of
Vietnam. Some miss-match occurred and it may be attributed to the training dataset lacking
certain land cover types that are prevalent in Vietnam.O

Keywords: Landcover, EfficientMNet, Sattelite data
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