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TOM TAT

Bai bao tap trung phan tich va so sanh hiéu qua cia mdt s6 mo hinh hoc sau cho bai
toan CBIR thong qua cac tiéu chi danh gia nhu do chinh x4c, kha nang tdng quat
hoéa. Cac md hinh hoc sau duoc stt dung trong thuc nghiém nhw VGG16, Resnet50,
EfficientNetB0, Densenet201 va Vision Transformer (ViT), la cac mo hinh da dwoc
huén luyén trong so trén tap dit liéu 16n Imagenet. Trén co so cac mo6 hinh da dé
xuat, thuc nghiém duoc tién hanh trén bon tap dir liéu CorellK, Oxford17Flowers,
Caltech101 va mot phan cua tap Cifarl0. Két qua thue nghiém cho thay r6 hiéu qua
vuot trdi ctia cac mo hinh hién dai trong qua trinh trich xuét dédc trung anh cho bai
toan CBIR. ViT ludn dat d6 chinh xac cao nhét trén tat ca cac tap dir liéu, gan nhw
tuyét doi trén hai CorellK, Oxford17Flowers.

Tt khoda: CBIR, CNN, Hoc sau, Transformer.

1. MO PAU

Ngay nay, cac tap dit liéu chira hinh anh ky thuat s6 ngay cang nhiéu va viéc tim
kiém hinh anh chinh xac, nhanh chéng trd thanh mot nhu cau cép thiét trong moi linh
vuee ctia doi song. Tim kiém hinh anh dua trén ndi dung ra doi nhv mét giai phap quan
trong, thay thé cac phwong phap tim kiém hinh anh dua trén van ban von con ton tai
nhiéu nhuoc diém [1]. CBIR st dung cac déc trung cap thap ctia hinh anh nhu mau sac,
két cau va hinh dang trong tim kiém. Tuy nhién, cac phwong phap CBIR truyén thong
van con nhiéu han ché. Phuong phap dwa vao mau sac, két ciu thuong khong du chinh
xac khi x& ly hinh anh ¢é n¢i dung phttc tap hodac trong nhitng trieong hop anh sang,
goc chup khac nhau. Twong tu, cac phwong phap st dung déc trung hinh dang ciing
gdp kho khin trong viéc biéu dién cac chi tiét phitc tap va phu thudc nhiéu vao qua trinh
tién xtr ly dit liéu [2]. Cac han ché& nay dan dén hiéu qua ctia hé thdng tim kiém chwra dap
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tng duoc ky vong, dac biét khi khoi luong di liéu ngay cang 16n va da dang. Diéu nay
doi hoi sy cai tién ca vé phuong phdp trich xuat, biéu dién dic trung 1an kha nang tién
xt ly hinh anh.

Cac mo6 hinh hoc sau ra doi da tro thanh cong cu manh mé trong linh viee xtt ly
hinh anh, mang lai nhiing cai tién vuot bac cho bai toan CBIR. Khong gidng nhu cac
phwong phap truyén thong cac dac trung duoc trich xuat tha cong, d6i véi mo hinh hoc
sau qua trinh trich xuat va biéu dién dac trung hoan toan tw dong tir dit liéu dau vao.
M6 hinh mang no-ron tich chap da chitng minh kha nang vuot tréi trong viéc trich xuat
cac ddc trung hinh anh ttr nhiéu cap d9, tir thong tin chi ti€t dén cac cau truc triru tuong
[3]. Bén canh d9, cac kién trtc hién dai nhu Resnet, EfficientNet, DenseNet va gan day
la ViT khong chi cai thién d¢ chinh xac ma con t6i wu hoa tai nguyén tinh toan, mé ra
kha nang ting dung cua bai toan CBIR trong thuec t€. Diém ndi bat cia cac m6 hinh hoc
sau la kha nang tong quat hoa trén nhiéu tap dir liéu, gitp cai thién hiéu qua tim kiém
ngay ca khi dit liéu dau vao da dang vé nguoén goc va noi dung [4]. Ngoai ra, cac mo
hinh hoc sau con hd tro xt ly hinh anh & quy mé 16n thong qua viéc st dung GPU va
cac nén tang tinh toan dam may, gdp phan ting téc qua trinh huan luyén, suy luan va
trién khai hé thong CBIR.

Véi bai bao nay, chung t6i tap trung phan tich cac m6 hinh hoc sau pho bién st
dung cho qua trinh trich xuat dac trung hinh anh trong bai toan CBIR. Muc tiéu chinh la
cung cdp cai nhin toan dién vé cac kién trac hoc sau, tir cdc mo hinh ¢4 dién nhu VGG16
(VGG) dén cac mé hinh hién dai nhu Resnet50 (RES), EfficientNetB0 (EFF), DenseNet201
(DEN) va cudi cung la ViT. Bong thoi, bai viét danh giad hiéu qua cta cac mo hinh thong
qua cac bd dit liéu chudn, sit dung cac tiéu chi nhu do chinh xac, kha nang tong quat
hoa.

2. PHUONG PHAP NGHIEN CUU
2.1. CBIR

CBIR la phuong phéap tim kiém anh s dung cac dac trung hinh anh nhw mau
séc, két cdu, hinh dang dé thiee hién qua trinh tim kiém. Phuong phap nay dwoc 4p dung
rong rai trong nhiéu linh vuc nhu tim ki€m san phdm tric quan va chan doan y khoa.
Qui trinh hoat dong cua CBIR dwgc trinh bay trong hinh Hinh 1, bao gom cac budc chinh
sau: Tién xi lij dnh 1a qua trinh xt ly anh dau vao d€ giam nhiéu, can bang mau séc va
chudn hoéa kich thudc trude khi trich xuat dac trung. Cac ky thuat pho bién bao gom
chuyén d6i khong gian mau va loc nhidu bang Gaussian hodc Median; Trich xudt dic
trung 1a budc quan trong trong bai toan CBIR gitp chuyén d6i thong tin hinh anh ti
dang tho sang dang s hoa cd thé sir dung dé so sanh va tim kiém. Trong bai toan CBIR,
cac dac trung thuong duoc st dung bao gom mau sac, két cau va hinh dang. Bén canh
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do, cac déc trung trich xudt ttr md hinh hoc sdu cling duwoc ap dung rong rai dé€ nang cao
hiéu qua tim kiém; Do d¢ tuong dong va tra vé két qua la qua trinh so sanh hinh anh tim
kiém véi cac anh trong tap dit liéu bang cac phép do khoang cch nhu khoang cach
Euclidean, Manhattan hodc d6 twong dong Cosine. Hé thong sau d6 xép hang cac hinh
anh theo mttc do twong dong va hién thi két qua tim ki€ém phu hop nhat.
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Hinh 1. Quy trinh hoat dong cia mot hé thong CBIR.
2.2. Cac mo hinh hoc sau

Chung t6i sit dung cac mé hinh hoc sdu duoc phat trién thong qua cac thoi ki cho
qua trinh trich xudt ddc trung hinh anh, tir d6 so sanh va danh gia hiéu qua cua cac mo
hinh trén cac tap di liéu cu thé. Cac mo hinh VGG, RES, EFF, DEN, ViT mo ta cdu trac
trong Bang 1 duoc st dung trong thuc nghiém, cac mo6 hinh nay da duoc hudn luyén
trén tap dit liéu 16n ImageNet.

M6 hinh VGG: Duoc dé xudt bdi Simonyan and Zisserman nam 2014 [5], chita
cac khoi voi s6 luong 16p tich chap tang dan. M6 hinh ndi bat trong viéc sit dung cac 16p
tich chap nho 3x3 gitp tang d¢ sau ma khong lam tang s6 lwong tham s6 qua 16n. Kich
thude cua ban d6 dédc trung giam di mot ntra do di qua 16p tron cuc dai nam gitta cac
khdi. Khéi phan loai chita 2 16p, moi 16p c6 4096 no ron va 16p dau ra cudi cting c6 1000
no ron.

M6 hinh RES: M6 hinh duoc dé xuat boi He nam 2015 [6] véi khai niém két ndi
duw thtra. RES chtta 50 16p nhung yéu cau bd nhd it hon 5 Ian so véi mo hinh VGG vi st
dung 16p tron trung binh dé chuyén do6i ban d6 dac trung hai chiéu ctia 16p cudi cung
thanh véc-to n 16p dé€ tinh toan xac sudt. V6i mo hinh CNN thong thuong, dau vao X sé
thu dugc dau ra H(X) bang cach cho X di qua cac 16p khac nhau. Dé&i véi khéi du thita
ctia mo hinh RES thi X thanh F(X) + X, n6 chita mot duwong chuyén ti€ép dwgc thiét ké dé
bd qua mot hode nhiéu 16p tich chép trong khéi. Diéu nay gitip mo hinh tranh hién tuong
bién mat dao ham va cho phép mé hinh hoc duoc cac ham phtrc tap hon.

M6 hinh DEN: 1a mot trong nhitng bién thé mo rong ctia RES, moi 16p duoc két
ndi tryc ti€p véi mdi 16p khac nhau theo kiéu chuyén tiép trong mdi khdi day déc. Déi
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v6i moi 10p, cac ban d6 ddc trung cta tat ca cac 16p 6 phan trude dugce coi 1a cac dau vao
riéng biét va cac ban d6 ddc trung lai ti€p tuc lam dau vao cho tat ca cac 16p ti€p theo.
DEN c6 cdu triuc gom cac khoi day déc va cac 16p chuyén tiép [7].

Mo hinh EFF: 1a mang no ron hoc sau duoc thiét ké nham t6i wu hod sw can bang
gitta hiéu sudt va d6 phtic tap tinh toan, dwoc gidi thiéu boi Google Al nam 2019 [8]. EFF
6 s0 lwong tham s6 khoang 5.3 triéu, la phién ban nho nhat va co ban nhéat caa dong
EfficientNet, dwoc xay dung dwa trén viéc moé rong kich thiedc mo hinh stt dung phwong
phap Compound Scaling, gitip m6 hinh phat trién déu theo ca ba hudng la chiéu sau,
chiéu rong va do phan giai.

Mo hinh ViT: 1a mot mo hinh hoc sau hién dai sit dung kién tric Transformer ndi
tiéng trong xtt ly ngoén ngtr tu nhién d€ giai quyét bai toan thi gidc may tinh. Thay vi st
dung cac 16p tich chap nhu CNN, ViT dua trén co ché self-attention dé hoc cac dac trung
cta hinh anh. ViT duoc gidi thiéu lan dau trong bai bao [9] ciia nhém nghién ctru tai
Google vao nam 2020, la mot budc tién 16n trong thi giac may tinh, déc biét la khi di
liéu 16n tro nén pho bién.

Bang 1. M6 ta cdu tric cac mo hinh hoc sau.

Mo hinh VGG RES EFF DEN ViT
S6 16p l616p  5016p 16 16p chinh 201 16p 12-24 khai
Encoder tuy cau
hinh
S6kénh 64dén 64 dén T61 wu theo 64 dén 1024  C06 dinh theo cau
512 2048 scaling hinh
Kich 224x224 224x224 224x224 224x224 224x224 hoac
thuwdc 384x384
Tham s6 ~138 ~25 triéu ~5.3 triéu ~20 triéu ~85-90 triéu (tuy
triéu cau hinh)

2.3. Hoc chuyén giao

Hoc chuyén giao la phuong phéap tan dung cac m6 hinh da dugc huan luyén dé
giai quyét cac bai toan maéi nhanh va hiéu qua hon. Hoc chuyén giao cho phép mot mo
hinh duoc huan luyén cho mot cong viéc nay cd thé stv dung lai hodc tinh chinh d€ phuc
vu cho mot cong viéc khac, tir d6 cai thién hiéu suét ciing nhu tiét kiém tai nguyén. Riéng
ddi voi phuong phap hoc chuyén giao st dung cho qua trinh trich xuat dic trung hinh
anh, cac md hinh thuwong chi gitr lai cac 16p dau va gitta d€ tan dung trong s6 da duoc
hudn luyén dé€ phuc vu cho qua trinh trich xudt va cac tang két n6i day du ¢ cudi mo
hinh sé loai bo. Trong bai bao nay, ching t6i st dung cac mo hinh vdi trong s6 da dwoc
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hudn luyén trén tap dir liéu ImageNet, day la mot tap dir liéu 16n bao gom hon 14 triéu
hinh anh véi hon 20.000 16p khac nhau, bao gom dong vat, d6 vat, canh vat, v.v.
2.4. Cac tap dir liéu

Viéc danh gia hiéu qua cua CBIR yéu cau st dung cac tap dix liéu chuin dé€ dam
bao tinh khach quan va kha nang so sanh gitta caAc m6 hinh khac nhau. Cac tap di liéu
thue nghiém thuong chita mot s6 lwong 16n hinh anh c¢6 nhan gitap kiém tra d6 chinh
xac, kha nang tong quat hda cua hé thdng. Trong qua trinh thuc nghiém ching toi st
dung mot sO tap di liéu mo ta 6 Hinh 2 va
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Bdng 2, cu thé:

CorellK la tap dit lieu duoc sit dung rong rai trong cac nghién cttu ctia bai toan
CBIR, gom 1000 hinh anh duogc chia thanh 10 nhan khac nhau, mdi nhan ch&a 100 hinh
anh [10].

Oxford17Flower (Oxford17) la tap di liéu ndi bat duoc st dung phd bién trong
cac nghién cttu tim kiém hinh anh dua trén n6i dung. Tap di liéu gom 1.360 hinh anh
thudc 17 nhan, mdi nhan chiza 80 hinh anh [11].

Caltech101 duoc gidi thiéu boi Fei-Fei nam 2004, la tap di liéu da dang vé doi
teong, gom 9.144 hinh anh véi 101 nhan d6i twong khac nhau tir dong vat, do vat,
phuong tién dén cac biéu twong va mot nhan chira cdc hinh anh nén [12].

Cifar10 gébm 60.000 hinh anh mau 32x32 chtta trong 10 16p, v6i 6.000 hinh anh
cho mdi 16p [13]. Mdi hinh anh trong tap dit liéu c6 d6 phan giai thap chi 32x32. Trong
nghién cttu nay, chiing t6i sit dung mot tap con gom 10.000 hinh anh, moi 16p chita 1000

= aw = PR
b 51018 {5 1SS
a) Corel1K b) Oxford17
LS EkFEER
ZAESE RSN

¢) Caltech101 d) Cifar10

hinh cho qua trinh thirc nghiém va danh gia.

Hinh 2. Minh hoa hinh anh trong cac tap di liéu.
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Bang 2. M6 ta thong tin co ban cac tap dix liéu.

Tipdiliéu S8 anh nlsl‘;n A“ll; ;“6i Kich thudc
Corel1K 1,000 10 100 384 x 256 hodc 256 x 384
Oxford17 1,360 17 80  ~500x500
Caltech101 9,144 101 40-800 Khong c dinh
Cifar10 10,000 10 1,000 32x32

2.5. Phwong phap danh gia
D¢ chinh xdc (Precision): La ty 1& gitta s0 lwgng anh lién quan dwoc truy xuét
dtng so véi tong s6 anh dwoc truy xuat, duoc tinh boi cong thitc:

S6 anh lién quan dwoc tim kiém ding

Precision =
T6ng s8 anh tim ki€ém dwoc

D¢ chinh xdc trung binh (mAP): La gid tri trung binh cua tat ca cac nhan, dung
dé€ danh gia hiéu suat tong thé ctia hé thong tim kiém anh thudc nhiéu nhan khac nhau
duoc tinh boi cong thitc bén dwdi:

mAP = %Z?’n AP;, v6i N la s6 16p, va APila d6 chinh xac trung binh cia nhan
thiri.

3. THUC NGHIEM VA KET QUA
3.1. Thuc nghiém

Chung t6i tién hanh thuc nghiém lan lwot cac moé hinh VGG, RES, EFF, DEN, va
ViT trén bon tap dit liéu Corel1K, Oxford17, Caltech101 va Cifar10. Céc tap dit liéu duoc
chia theo ty 1€ 80:20 twong ting voi tap hudn luyén va tap kiém thir. D€ so sanh d6 twong
dong gitra hai véc-to ching t6i st dung do do twong dong Cosine. Cosine thuong duoc
stt dung trong CBIR do kha ndng do lvong do twong dong vé hudng gitra hai véc-to dac
trung thay vi do 16n tuyét d6i ctia chtiing. Diéu nay hiéu qua khi cac ddc trung da dwoc
chuan hoéa hodc c6 sy chénh léch vé d6 sang nhung van giit nguyén ndi dung anh. Hon
ntta, Cosine c¢6 hiéu suat tinh toan tot trong khong gian da chiéu, gitp cai thién tdc do
va d6 chinh xac ctia hé thong tim kiém hinh anh.

3.2. Két qua

Két qua thyc nghiém cac md hinh trén tap di liéu CorellK thé hién hiéu suat
khac nhau, v6i ViT va DEN dat d¢ chinh x4c cao nhét ¢ hau hét cac nhan, trong khi VGG

73



Phan tich mot s6’md hinh trich xudt ddc trieng anh cho bai todn tim kiém dnh dwa trén ngi dung

thuong co6 hiéu sudt thap hon, didc biét & cac nhan nhu "Beaches" va "People". RES va
EFF c¢6 hiéu sudt on dinh so véi cac mo hinh khac (Bang 3).

Dai véi tap dix liéu Oxford17, ViT van thé hién kha nang vuot troi so voi cac mo
hinh khac, d¢ chinh x4c dat 1.00 trén hau hét cac nhan. Diéu nay cho thay kha ndng phan
loai manh mé va chinh xac cta ViT, ddc biét la trong cac nhan c6 hinh anh gan giong
nhau nhue “Snowdrop”, “Tigerlily” hay “Tulip”. M6 hinh DEN ciing thé hién hiéu suat
twong doi cao ¢ nhiéu nhan, tuy nhién khéng vuot qua mé hinh ViT. Nguoc lai, VGG ¢
dd chinh xac thdp hon hin so véi cdc moé hinh khéc, dic biét 14 & cdc nhan nhuw
“Snowdrop” hay “Tulip”. Tom lai, ViT la md hinh c¢6 hiéu suat vuot trdi, trong khi cac
mo hinh khac nhu DEN va EFF cho thdy hiéu qua 6n dinh (
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Bang 4). Twong tu, két qua trén tap Cifarl0 (Bdng 5).

Két qua so sanh cac mo hinh trén cac tap dit liéu tai cac TopK (Hinh 3) cho thay
sw khac biét ro rét vé hiéu sudt gitra cac kién truc. ViT vuot troi voi do chinh xac dat t61
da trén CorellK va Oxford17, diéu nay minh chiing kha nang mo hinh hda tét cac dac
trung phtic tap ctia dit liéu. Tuy nhién, hiéu sudt trén cac tap dit liéu 16n va da dang nhu
Caltech101 va Cifar10 thi giam nhe, mac du van cao hon cac mé hinh khac. DEN dat hiéu
suat cao va on dinh trén tat ca cac tap dir liéu, la lgya chon manh mé cho cac bai toan
CBIR. Nguoc lai, VGG dat két qua thap nhat, ddc biét trén Oxford17 va Cifar10, diéu nay
cho thay gidi han trong kha nang hoc cac ddc trung phtic tap.

Bang 3. So sanh d¢ chinh xac theo nhan trén tap Corel1K.

VGG RES EFF DEN ViT

beaches 0.7333 0.8222 0.7333 0.8667 1.0000
bus 1.0000 1.0000 1.0000 1.0000 1.0000
dinosaurs 1.0000 1.0000 1.0000 1.0000 1.0000
elephants 0.9900 1.0000 1.0000 1.0000 1.0000

flowers 1.0000 1.0000 1.0000 1.0000 1.0000
foods 0.9308 0.9385 0.8231 1.0000 1.0000
horses 0.9833 0.9667 0.9833 1.0000 1.0000

monuments 0.9077 0.8231 09154 0.9231 0.9692
mountains 0.9571 0.9143 0.9143 1.0000 1.0000
people 0.8300 0.9200 0.9200 0.9000 1.0000
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Bang 4. So sanh d6 chinh xac theo nhan cua 10 nhan dau tién trén tap Oxford17.

VGG RES EFF DEN ViT

Bluebell 0.5857 0.6000 0.6286 0.7143 1.0000
Buttercup 0.8125 0.7500 0.7625 0.9000 1.0000
Coltsfoot  0.4300 0.4200 0.5200 0.6100 1.0000
Cowslip 0.6500 0.6250 0.5750 0.7500 1.0000
Crocus 0.5833 0.6667 0.5833 0.6833 1.0000
Daffodil 0.5000 0.5500 0.6750 0.6500 1.0000
Daisy 0.9444 0.9222 0.9000 0.8889 1.0000
Dandelion 0.8429 0.8143 0.8286 0.7714 0.9571
Fritillary ~ 0.7583 0.7667 0.7750 0.7833 1.0000
Iris 0.9167 0.9833 0.9833 0.9333 1.0000

Bang 5. So sanh d¢ chinh xac theo nhan trén tap Cifarl0.

VGG RES EFF DEN ViT

airplane 0.6582 0.7484 0.7385 0.7703 0.9066
automobile 0.5925 0.6613 0.6613 0.6825 0.9138

bird 0.6788 0.7697 0.7859 0.8273 0.9576
cat 0.7021 0.8206 0.8196 0.8474 0.9649
deer 0.7123 0.7889 0.7654 0.8333 0.9654
dog 0.5949 0.7342 0.7076 0.7354 0.9405
frog 0.700 0.7709 0.7660 0.7748 0.9184
horse 0.6724 0.7552 0.7771 0.8086 0.9152
ship 0.655 0.7288 0.7413 0.8025 0.9538
truck 0.6929 0.7965 0.7847 0.8071 0.9247
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c) Top30
Hinh 3. So sanh d¢ chinh xac trén cac tap dit liéu.

Bang 6. Tong hop két qua cac mo hinh cua cac tap dit liéu tai Top10.

Tap dit liéu VGG RES EFF DEN ViT
CorellK 0.9256 0.9300 0.9189 0.9644 0.9956
Oxford17 0.6309 0.6927 0.6927 0.7610 0.9976
Caltech101 0.8064 0.8337 0.8477 0.8613 0.8679
Cifar10 0.6681 0.7593 0.7576 0.7910 0.9357

Tt két qua tong hop & bang 6 cho thdy, md hinh ViT thé hién sw vuot troi ro rét
s0 voi cac md hinh CNN truyén théng, ddc biét trong cac treong hop dir liéu nho va
nhiém vu phén loai kho. Trén tap Oxford17 von cd s6 luong 16p vira phai nhung cac 16p
c6 dac diém tuong dong cao (cac loai hoa), ViT dat d chinh xac gan tuyét doi (0.9976),
cao hon dang ké so vdi cdc mo hinh CNN chi & mtre 0.6909-0.7610. Diéu nay cho thdy
kha ning ndm bit méi lién hé toan cuc va biéu dién ngit canh ctia ViT gitip phan biét &t
cac ddi tuwong c6 ddc diém hinh anh twong tw. Bén canh do, trén tap Cifar10 gom cac anh
c6 dd phan giai thap va dé nhiéu, ViT van gitt dwgc hiéu nang cao (0.9357), chting to tinh
linh hoat trong moi treong dit liéu khé xtx ly. Ngwoc lai, ¢ cac tap dit liéu don gian hon
nhu CorellK, khoang cach d¢ chinh xac gitta ViT va cac md hinh CNN thu hep dang ké.
Két qua nay chi ra rz?mg ViT dac biét vuot trdi trong cac bai toan phan loai khé hodc di
liéu nhé, noi yéu cau kha nang biéu dién phtec tap va hoc duoc quan hé dai han trong
anh.
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4. KET LUAN

Trong bai bao nay, ching toi da tién hanh danh gia hiéu sudt ctia cac mo6 hinh
hoc sau trong bai toan CBIR, vdi trong tam la viéc trich xudt ddc trung anh tir cac mo
hinh nhw VGG, RES, EFF, DEN va ViT. Két qua phan tich cho thdy rd su tién bd vuot
bac cua cac mo hinh hién dai trong bai toan CBIR. ViT ludén dat d¢ chinh xac cao nhat
trén tat ca cac tap di liéu, dat do chinh xac gan nhuw tuyét doi trén CorellK, Oxford17.
Diéu nay phan 4nh kha nang trich xuat, biéu dién dic trung vuot trdi ctia kién trac
transformer, ddc biét trong cac tap dit liéu nho va cd cdu trac phuc tap. Trén cac tap div
liéu 16n hon nhw Caltech101 va Cifar10, ViT van thé hién hiéu suit cao nhat, minh chiing
cho kha nang xtt ly hiéu qua cac dit liéu da dang. DEN duy tri vi tri tht hai véi dd chinh
xac on dinh, dac biét trén cac tap CorellK va Oxford17, cho thdy day la mot lwa chon
dang tin cay trong cac bai toan thi giac may tinh. RES va EFF thé hién sy cai thién dang
ké so v6i VGG, ddc biét trén cac tap dit liéu 1on nhw Cifarl0 va Caltech101. Tuy nhién,
dd chinh xéc ctia chting van kém hon DEN va ViT, diéu nay phan dnh sy han ché trong
viéc hoc ddc trung phuc tap. VGG boc 10 diém yéu khi dat két qua thdp nhat trén moi
tap dir liéu, cho thay kién tric nay khong con phu hop véi cac yéu cau hién dai.

Bén canh cac kién tric hoc sau duoc khao sat trong nghién cttu nay nhu VGG,
RES, EFF, DEN va ViT, nhitng tién b$ gan day trong linh viec thi gidc may tinh da xuat
hién nhiéu mo hinh hoc sdu hién dai nhu Swin Transformer hay ConvNeXt. Cac mo6 hinh
nay duoc két hop gitta kién tric cha y va tich chap dé€ cai thién kha nang biéu dién dic
trung. Viéc tich hop va danh gia cac mo hinh nay trong bai toan tim kiém anh sé la mot
huwdng nghién ctru tiém nang trong twong lai, dac biét la khi xem xét dén kha nang tong
quat hoa va hiéu qua tinh todn trén céc tap dit liéu 16n va da dang hon. Thém vao d¢,
chung t6i tiép tuc kham phad cac thanh phan ctia md hinh hoc sau cho qua trinh trich
xuat ddc trung, két hop cac thanh phan quan trong, dic trung ndi bat tir nhiéu mo hinh
hoc sdu khac nhau d€ nang cao hiéu suat va cai thién d¢ chinh xac cho bai toan CBIR.

LOI CAM ON

Chung t6i xin tran trong cam on Khoa Cong nghé thong tin, Treong Dai hoc
Khoa hoc - Dai hoc Hu€; Truong Dai hoc Khanh Hoa da hd tro vé chuyén mon va tao
diéu kién vé co so vat chat giup chung toi hoan thanh bai nghién ctru nay.
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ANALYSIS OF SOME IMAGE FEATURE EXTRACTION MODELS
FOR CONTENT-BASED IMAGE RETRIEVAL PROBLEM

Tran Van Khanh'?, Nguyen Ngoc Thuy?, Le Manh Thanh!
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ABSTRACT

The article focuses on analyzing and comparing the performance of several deep
learning models for the CBIR task through criteria such as accuracy and
generalization ability. The deep learning models utilized in the experiments,
including VGG16, Resnet50, EfficientNetB0, Densenet201, and Vision Transformer
(ViT), were pre-trained on the enormous Imagenet dataset. Experiments using the
proposed models were carried out on four datasets: CorellK, Oxford17Flowers,
Caltech101, and a subset of the Cifar10 dataset. The results of the analysis clearly
show the remarkable progress of modern models in handling CBIR tasks. ViT
always achieves the highest accuracy on all datasets, with nearly perfect accuracy on
the Corel1K and Oxford17Flowers.

Keywords: CBIR, CNN, Deep Learning, Transformer.
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