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Tém tat: Dién giai trong mo6 hinh hoi dép hinh anh Ia chii @& dudc quan tim bdi vi tinh minh bach ctia md hinh s& gitip
ngudi st dung tin tudng ciing nhu hi€u vé diém manh va han ché cia mé hinh. Cdc md hinh da phuong thiic nhu héi dap
hinh 4nh st dung ca hai loai di liéu hinh dnh va van ban, do d6 giy thach thic cho cac ky thuat giai thich thudng chi ap
dung trén mot loai dit liéu. Trong cong trinh nay, chiing t6i d& xuit két hop phuong phap gidi thich hinh 4nh Grad-CAM
va phuong phédp gidi thich vin ban Transformer dé€ phan tich hanh vi ctia mé hinh. Cic két qui thu dudc trén tap dif lidu
héi ddp tiéng Viét gitip ching toi rit ra cac nhan xét nhu sau: i) Transformer thi gidc trich xuét dic trung toan cuc trong
khi ResNet trich xuit dic trung cuc bo; ii) md hinh suy luin khong t6t véi anh cé nhiéu yéu t& gy nhiéu; iii) phuong
thiic vin ban c6 it tic dong hon phuong thic hinh 4nh; iv) md-dun PhoBERT c6 su thién vi mot sb cAu hoi nhét dinh.
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Abstract:

An XAI Method for Vietnamese Visual Question Answering Models
Interpretability in Visual Question Answering (VQA) models is a topic of interest because the transparency of the

model can help users trust and understand its strengths and limitations. Multimodal models like VQA utilise both
image and text data, posing challenges for interpretability techniques that are typically designed for a single type of
data. In this work, we propose a combination of the Grad-CAM image explanation method and the Transformer-based
text explanation method to analyse the behaviour of the model. The results obtained from the Vietnamese VQA dataset
lead us to the following observations: i) the visual Transformer extracts global features, while ResNet extracts local
features; ii) the model struggles with images containing many distracting elements; iii) the text modality has less impact
compared to the image modality; iv) the PhoBERT module shows bias toward certain types of questions.

Keywords: XAl visual question answering

I. GIOI THIEU

Dién gidi mé hinh tri tué nhan tao (AI) 12 mot qué trinh
gitip con ngudi hiéu rd hon vé ciach ma mo hinh hoat dong,
tai sao n6 dua ra cic quyét dinh hodc du dodn nhit dinh.
Qua trinh nay khong chi giip ngudi st dung tin tudng vao
quyét dinh cta ting dung tri tué nhan tao ma con gitip tim
ra diém manh, diém yéu, ciing nhu cic diém 18i cia md
hinh [1].

Cic nghién ctu vé dién gidi mo hinh tri tué nhan tao
ngly nay ciing da dat dudc nhiéu budc tién quan trong.
N&i bat c6 thé ké dén nhu nhém Sevalraju va céc cong su
[2] @& xuit st dung Gradient ctia mot 16p theo mot tang
tich chap dé tinh ra mot biéu do thé hién su quan trong cia
cdc diém anh hoic dic trung dudgc trich xuit cla tang tich
chiap dang xét. Nhom Chefer va cac cong sy [3] st dung

cdc luat két hop gilta qué trinh lan truyén tSi (forward) va
lan truyén ngudc (backward) dé tao ra biéu dd lién quan
gilta cac dic trung anh hodc vin ban dé dién giai cho md
hinh Transformer.

Tuy nhién, hiu hét cic nghién citu vé tri tué nhan tao kha
dién thudng tip trung vao cdc md hinh don phuong thuc.
Trong khi d6, v6i su phat trién clia cac hé théng tri tué
nhan tao gin diy, hoc mdy da phuong thic dang tr§ thanh
dé tai nghién cifu quan trong, nhian dudc sy quan tim cta
rit nhiéu nha khoa hoc. M6 hinh da phuong thiic ¢6 thé xi
ly ddng thoi nhiéu ngudn dit liéu khac nhau nhu 4m thanh,
hinh anh, vin ban... Viéc két hop cic thong tin da dang
nay 1a v cung can thiét va déng vai trd quan trong trong
su bung nd khong ngiing clia cic dif liéu da phuong tién
ngiy nay. Trong sb d6, cic nghién cifu da phuong thiic c6
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su két hop gifta anh va vin ban dang dudc tip trung ngay
cang nhiéu nham giai quyét cdc bai toan ddy thi thach nhu
chi thich 4nh, hdi ddp trén 4nh, sinh anh tif vin ban... N&i
bat trong s6 d6 c6 thé ké dén cac bai todn thuc té nhu hdi
dép hinh &nh gidp ich cho ngudi khiém thi ctia Le va cdc
cong su [4]. Nghién ctiu nay dé xuit hé théng da phuong
thiic ngdn ngit - thi gidc gidi quyét vin dé cla tap dit lidu
chét luong thip ching han nhu thiéu ving cdc vat thé. Ciing
trong chii dé nay, Nguyen va cic cong su [5] da dé xuét
cac md hinh da phuong thic dua trén co ché attention va
cdc bién thé nhu attention c¢6 huéng din dé ting do hiéu
qua. V6i su phét trién khong ngling nay, viéc dién giai cac
mo hinh da phuong thiic, cu thé 1a v6i bai toan hodi dap
hinh anh, 12 nhu cau thiét yéu va vo cling can thiét.

Mic du di c6 nhiéu nghién cttu vé dién giadi mo hinh
héi ddp hinh anh, nhung hiu hét déu tip trung vao cic md
hinh dugc huén luyén trén dit lidu tiéng Anh. Chua c6 nhiéu
céc cOng trinh tap trung giai thich hanh vi cia mé hinh da
phuong thiic trong tiéng Viét. Do d6, nghién cifu clia ching
toi tp trung vao viéc khao sat va chon lya phuong phap
giai thich phd bién va hiéu qua dé d4p dung cho mé hinh
héi ddp hinh 4nh tiéng Viét. Cu thé, cong trinh dé xuit st
dung két hop gitta Grad-CAM [2] va dién giai Transformer
[3] d€ 1am rd hon qud trinh ra quyét dinh ctia mo6 hinh héi
dap. Dua trén cic gidi thich, ching t5i tién hanh phan tich
dinh tinh d€ tim hi€u nhitng khuoén miu, hanh vi cling nhu
diém manh, diém thiéu sét ciia mo6 hinh hoéi ddp hinh anh.
Tur d6, cong trinh it ra bbn két luan chinh:

1) Khéi Transformer thi gidc c6 xu huéng trich xuit
dic trung toan cuc, trong khi khdi ResNet chii yéu
tap trung vao viéc trich xuét dic trung cuc bd.

2) Mo hinh khong thuc hién suy luan t6t khi xt ly cic
hinh 4nh chia nhiéu vat thé.

3) Théng tin vin ban it 4nh hudng dén két qua suy luan
hon so véi thong tin thi giac.

4) Khbi PhoBERT thé hién su thién vi nhit dinh trong
qua trinh suy luan.

Tiép theo, trong phan II, ching toi s& trinh bay céc ky
thuat co ban trong dién gidi. Sau d6, phuong phap dién giai
cho m6 hinh héi dép sé dugc dé xuét & phan III. Hai phan
IV va V sé trinh bay céac thuc nghi€ém ciing nhu thao luan,
phan tich vé cic két qua nay.

II. MOT SO NGHIEN CUU LIEN QUAN
Trong phan ndy, ching tdi trinh bay mot s6 nghién ciiu

lién quan vé phuong phdp dién giai cho mé hinh tri tué
nhan tao.

1. Dién gidi bang phan ra da phuong thic (DIME)

Xét trén bai todn héi ddp hinh anh, DIME [6] phan ra
mot mo hinh da phuong thiic thanh hai thanh t6: déng gép
cua ting phuong thiic va tuong tac cia cac phudng thic.

Sau khi phan rd mo hinh, DIME tao ra dién giai bang
céch danh gia mo6 hinh, xem xét su thay ddi ciia logit trén
mot 16p du béo ¢, bang cach tao ra mot tap dit liéu méi nhu
sau: thuc hién n 1an viéc thay d6i ngau nhién mot ving trén
4nh so véi 4nh ban dau hodc thuc hién n 1an viéc thay d6i
ngiu nhién mot chit trong ciu hdi so v6i cau hdi ban dau.
Trong moi trudng da phuong thic, mot tip di liéu méi chi
nén chia cdc thay déi cia mot phuong thic (chi 4nh hoic
chi vin ban), phuong thiic con lai giit ¢6 dinh. Cubi cling,
thuc hién khép mot ham tuyén tinh trén di liéu logit cla
16p c. Két qua thu dudc 1a trong sb clia cic ving trén anh
dung d€ 1am biéu dd nhiét anh va histogram cta céc chit
trong céu hoi.

DIME truc quan trén tiing phudng thiic (cau hdi va hinh
4nh) d€ dua ra biéu do nhiét thay vi truc quan tai tiing mo-
dun ctia md hinh. Gi st nhu ngudi 1ap trinh mudn biét do
hiéu qua (kha ning trich chon dac trung) cla tiing mo-dun
trong md hinh d€ can nhic md rong, thay thé hoic sira 15i,
ho khong c6 mot céch truc tiép dé€ dua ra quyét dinh. Mot
vAn dé khéc ching t6i Iuu tam 1a quy trinh ctia DIME tén
kh4 nhiéu thoi gian, bsi vi phai lip lai qua trinh suy dién
trén tap dit liéu méi 16n hon nhiéu so vé6i dit liéu ban dau,
day c6 thé 1a noi "nghén c6 chai" clia phuong phap nay.

2. Dién giai bang van ban kem biéu do nhiét

Trong bai toan hoi dap hinh anh, nhém tic gia Park va
cdc cong su [7] dé xuit huin luyén mot mo hinh c6 kha
ning tra 1i cau hoi va tao ra dién giai bang vin ban lan
dién giai bang biéu dd nhiét trén hinh anh.

D€ thuc hién diéu nay, tic gid da dé xuét hai tap di liéu
méi chida chan tri clia vin ban dién giai va biéu do nhiét.
Vé kién tric clia md hinh, tic gid gdp ca hai phan tao ra
cau tra 10i va tao ra dién giai thanh mot kién triic thong
nhét. Pau vao 1a cau hdi va hinh anh dé tao ra cau tra 15i;
sau d6 ding ca ciu hdi, hinh 4nh va ciu tr 15i d€ tao ra
bi€u d6 nhiét anh, tir d6 tao cic dic trung attention dé dua
ra dién giai viin ban.

Mic du phuong phap nay tao ra dién gidi rit than thién
v6i nguoi dung, nhung viéc tao ra chén tri cda van ban
thuong do con ngudi thuc hién, va phai trai qua quy trinh
sang loc dé€ thu dudc dif liéu chat lugng cao, do d6, rit ton
kém dé thuc hién diéu nay.

3. Phuong phap biéu do 16p kich hoat st dung
Gradient (Grad-CAM)



a) Phwong phdp biéu do 16p kich hoat

Biéu dd 16p kich hoat (CAM) [8] la mot phuong phap
tric quan bang cach st dung bidu do nhiét d€ chi ra ving
anh dic biét ma mo6 hinh CNN st dung dé xac dinh nhan
clia mot nhan nhét dinh trong tap cic nhan diu ra. O ting
CNN cubi cung, trude khi 4p dung mot ham kich hoat dé
xdc dinh dau ra (vi du nhu softmax cho viéc phan 16p),
ngudi ta dung phép gdp trung binh toan cuc (GAP) cac
biéu dd dic trung tich chap, sau dé cho qua mot ting két
nbi day dic dé€ dua ra két qua. Két qua cia viéc ap dung
GAP 1a tao ra mot vector, t8 hop tuyén tinh phan ti thy i
clia vector nay véi biéu do dic trung thy i tuong ng trong
tang CNN cubi cling sé cho ra mot biéu dd duy nhat dugc
goi 1a biéu do 16p kich hoat. Nhugc diém ctia CAM nam &
biéu dd dic trung. BSi vi can thay d6i kién tric mo hinh,
cu thé 1a thém phép trung binh toan cuc vio biéu dd dic
trung cubi cung, nén hiéu qua da bi gidm sit & mot sb tic
vu nhu phan 16p va khong thé ting dung cho cic tic vu két
hgp anh va van ban.
b) Phwong phdp biéu do 16p kich hoat sit dung Gradient

Biéu dd 16p kich hoat sit dung Gradient [2] 1a mot giai
phdp cii tién cia CAM nhiam loai bé nhiing han ché da
néu. Bing cich sit dung Gradient, phuong phap nay khong
can thiép vao kién tric ctia mo hinh va hoan toan kha dung
cho cic tic vu két hgp anh va vin ban. O ting két ndi day
dic cubi cung ciia md hinh, ta thu dudc logit, y¢ cta nhan
¢ nao dé (d6i v6i bai toan phan 16p), Grad-CAM sit dung
Gradient ctia y¢ theo mdt ham kich hoat AX trong 16p tich
chép, hay ndi cach khac Ia %. Ap dung phép gop trung
binh toan cuc cdc ludng dao ham theo tiing diém anh cla
anh d€ cho ra trong s6 quan trong ciia di€m é&nh, goi 1a of.

1 dy©
QZ:ZZ;ML{; (1

Day 1a phuong phép sé dugc st dung dé gidi thich cac
khdi thi gidc trong quy trinh dién gidi clia nghién ctiu nay.

4. Phuong phap dién gidi cho kién tric Transformer

a) Su dung attention thé

Nhu da biét, & trong self-attention thi dau ra chinh 1a
téng c6 trong sd cia dau vao.

T

A= softmax(Q :

Vd,
O=A-V 3)

) @)

Cu thé hon, mdi diu ra y; dng véi token i sé 1a tdng c6
trong sd clia cdc vector gia tri v clia tit ca cic token:

Tip 2025, S6 1, Thing 6

yi= Zai,jvj 4)
J

trong do, trong sb a; ; 1a phén ti thd ,j cla ma tran
attention A.

Thé nén, bang cach thuan tiy nhit, ta ¢ thé sit dung gid
tri a; ; dé u6c lugng miic dd chii ¥ cla token j véi token
i. Ma trin attention A trong self-attention dung dé do miic
do déng gbp clia tit cd cic token dau vao dbi véi token
dau ra va méi dong trong ma tran A biéu thi cho su déng
g6p clia tit ca cac token dbi véi mot token (token dang xét
tai dong d6) (Hinh 1).

T3
T2
T1

CLS

CLS T1 T2 T3 T4

Hinh 1. MO0 ta ma trin attention cia mot ciu véi 4 token.

Vi token <CLS> chita thong tin phan 16p toan cuc cua
dic trung dé€ dua ra du doan phan 16p cubi cling, nén né
sé dugc st dung d€ dua ra dién gidi. Thong thuong, ta sé
chi xét dong tuong tng véi token <CLS> c¢6 trong ma trin
A d6, cling c6 nghia Ia ta tap trung vao cic dong gop cua
tit ca cdc token c6 trong dau vao Ién token <CLS>. Tuy
nhién, ta ciing can phai loai b token diu tién (ciing chinh
la token <CLS>) vi viéc ldy thong tin déng gép ciia token
<CLS> lén chinh né6 la hoan toan vo nghia.

Han ché: Maic du phuong phap nay kha don gian va
nhanh chéng nhung [9] chi ra ring ddi véi cic md hinh
Transformer c¢6 qua nhiu 16p attention, cang di sau hon
thi sy dién giai trong kha "dong déu" (Hinh 2). Theo quan
sat cua tac gia, cang di siu hon thi cic embedding cang
dugc ngit cdnh hda, lam cho céac thong tin embedding mang
y nghia tudng ty nhau.

Vén dé can gidi quyét: Phuong hudng kha thi nhit 1a tan
dung va phét huy cang nhiéu thong tin trong Transformer
cang t6t. Vi du nhu Transformer c6 nhiéu block va head,
mdi cai déu chifa ma tran attention, chiing ta c6 thé "tdng
hop" céc thong tin nay lai. Tat nhién ciing sé phat sinh céc
thach thic sau day:

o Nhiéu ddu attention: Mot sb head c6 thé sé khong

mang y nghia quan trong dbi v6i dau ra, cho di ¢6 bd
qua nhiing head nay thi md hinh van dua ra du doan



Cic céng trinh nghién cifu, phdt trién va iing dung CNTT va Truyén thong

<Cls=
<bos>
the
key -
T
the
<cls=>
<hos=
the
article
ol
NNP

<verb> -
3
1

cabinets -

Hinh 2. Biéu dd attention thé cho token

t6t. Vay nén ta khong thé xét ciac ma tran trong tiing
head mot cach "binh déng" dudc.

« Nhiéu ldp attention: Thong tin token dudc truyén giita
céc 16p (khdi) attention nhu thé nao va lam sao dé tinh
toan dudc chuing.

Cic phuong phép duéi day da dugc dé xut dé gidi quyét
nhiing thach thic dudc néu trén.

b) Attention Rollout

Attention Rollout [9] st dung dé quy d€ tinh attention
ctia tiing 16p trong Transformer tif gid tri embedding dau
Vao.

- Pbi véi viée giai quyét nhiéu dau attention: Viéc
phan tich thong tin clia tiing dau doi héi phai xét dén viéc
céc thong tin gilta ching bi hoa 1dn vé6i nhau. Trong bai
bdo gbc, d€ cho don gian thi tic gia chi tdng hop cac dau
trong mot 16p lai thanh mot dau duy nhit d€ tinh todn bang
cach 14y trung binh attention cic dau.

E(A®) = 23 A (5)
M m

trong do, b dai dién cho 16p (block) thid b.

- P6i v6i viéc lan truyén thong tin giita cac 16p
attention: D€ tinh toan dudc céch thong tin dugc lan truyén
gitfa cic 16p, dau tién, ta khong thé khong xét dén cac két
ndi phan du cé trong mo hinh. Nhitng két n6i phan du nay
déng vai tro rit quan trong trong viéc lién két cic vi tri
tuong ting nhau gitta cic 16p. VAy nén, tic gia dé xuit viéc
chén thém trong s6 dé€ biéu dién cho cac két nbi phan du, cu
thé 12 cong thém mot ma tran don vi véi ma trin attention:
A=1+E,(A®).

DE€ tinh todn attention ti 16p thi i (/;) truyén dén 16p thi
j (1), ta nhan cdc ma trdn trong s6 attention theo kiéu dé
quy:

Al (6)

{A(l,-)A(li_l) néui> j

A(ly) néui=j
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<CLS> tai cac 16p khac nhau [9].

V6i cong thifc nhu trén, d€ tinh todn attention tit dau vao
(16p dau tién), ta c6 cong thic A(l;) = A(L) - A(L) - ... -
A(l;) (attention tif 16p thit i dén 16p dau vao). Sau khi thuc
hién Rollout, ta c6 thé tinh dugc "miic do dong gép" clia
16p dau tién t6i 16p dau ra (véi i 1a 16p cudi cling). Phuong
phap nay hiéu qua hon nhiéu so véi viéc st dung attention
thd vi attention tho chi tinh duge "mic do dong gép" cia
16p gan cudi dbi véi 16p cudi.
¢) Phuong phdp duoc dé xudt trong bai bdo Transformer
Interpretability Beyond Attention Visualization

Bai bo [3] chi ra rang phuong phap Rollout vin con qua
don gidn. Thé nén, tic gia da md rong va cai thién phuong
phép nay véi cac y tudng sau day:

- Tong hop cic diu attention bang relevance va
Gradient: BSi vi mbi dau sé thé hién cédc thong tin khéc
nhau nén "mic d6 déng gép" clia tiing diu ddi véi du dodn
ciing phai khac nhau. Néu ta chi sit dung cach liy trung binh
nhu phuong phép Rollout thi sé khong thé hién dudc dic
diém nay. Do d6, ta cAn phii xem xét t6i viéc dit trong sb
cho titng dau. Trong bai bao niy, tic gia st dung Gradient
dé 1am trong s6, Gradient ciing cho biét thong tin lién quan
dén phan 16p. Ngoai ra, thay vi sit dung thuan attention, tac
gia lai st dung relevance dya vao phuong phap LRP [10]
dé€ biéu dién cho attention ctia mdi dau trong ting 16p.

1
En(A") = Im Z VALY o RGY) (7
m

= b) [
Vi1 VA( ,
m PN

chiing ta can dién gidi.

ye 1a gid tri du ra cta 16p ¢ ma

Tuy nhién, vi ta chi cAn tip trung vao phan nao cla dic
trung diu vao cé ¥ nghia dbi v6i du doan, nén ta sé chi
xét t6i cac dong gop duong va loai bo cac dong gbp am ra
khéi ma trdn Relevance:

1
En(A®) = = 3" VAl o R ®)
m



-Lan truyén thong tin giita cdc 16p attention bang
nhan ma tran: Y tuéng van giit nguyén giéng nhu phuong
phép Rollout:

A®) = [+ Ep(A®) )

C=AD.A® . . A® (10)

Pa s tap dit liéu vé linh vuc héi dap hinh anh thiéu
vang dién giai chan tri, do d6, d& xuét ctia ching toi 1a sit
dung cdc phuong phdp khong cin dén dién gidi chan tri,
ching han nhu biéu dd nhiét va histogram. Muc tiéu ctia
chiing t6i thién vé dién gidi md hinh hoat dong hon la dién
gidi dé& hiéu cho ngudi dung cudi, bsi 1& biéu dd nhiét va
histogram ciing khong qué than thién véi ngudi dung cudi;
do do, chung t6i s€ giai thich mod-dun trong md hinh ma
khong nhin manh vao tac dong clia tiing phuong thifc. Dic
biét hon, ching t6i stt dung m6 hinh duge ching minh c6
dd hiéu qua t6t cho tic vu hdi dap hinh anh tiéng Viét dé
phan tich nhiam dua ra huéng cai thién cho md hinh.

III. PHUONG PHAP PE XUAT

Trude tién, ching toi gidi thiéu md hinh dudc st dung
trong thuc nghiém, bdi vi quy trinh dién giai dé xuit gin
lién véi mot mo hinh hoc da phuong thifc cu thé.

1. M6 hinh héi dap hinh anh

Mo hinh hdi ddp hinh 4nh tiéng Viét cia nhém Nguyen
va céc cong su [5] dugce chon d€ phan tich vi do chinh xdc
dat 60,76% véi kién tric két hop gifta attention va mang
no-ron tich chap. Pay 1 nhiing khbi kién triic phd bién
trong cac tac vu hdi dap hinh anh.

Kién tric ctia md hinh dugc thé hién & Hinh 4, cu thé
nhu sau:

1) Pau vao clia m6 hinh gdm maot hinh dnh va mot cau
héi.

2) Hinh 4nh di qua song song hai mang gom: i) ResNet
dé trich xuét dic trung thi gidc cuc bo; ii) Transformer
thi gidc (ViT) d€ trich xuét dic trung thi gidc toan
cuc, trong khi ciu hoi s& di qua PhoBERT va tang
self-attention da dau (MHSA) d€ cho ra dic trung
ngon ngit. Nhu vy c6 ba dic trung dudc tao ra, gdbm
hai dac trung thi giac va mot dac trung ngdn ngi.

3) Mbi dic trung thi gidc sé di qua tang attention c6
huéng din tuong dng. Trong tang nay, dic trung thi
gidc sé 1am truy van va dic trung ngdn ngit sé lam
khoa va gia tri. K&t qua 1a cho ra hai dic trung thi gidc
c6 huéng dan tuong ting véi tiing loai. TAng attention
c6 huéng din cda dic trung ngdn ngit sé dudc trinh
bay sau.

Tip 2025, S6 1, Thing 6

4) Ting dic trung thi gidc c6 hudng din sé di qua mot
tang top-down attention dé cho ra mot vector dic
trung thi gidc. Hai vector déac trung thi gidc dugc tao
ra bdi qua trinh nay sé nbi lai d€ tré thanh dic trung
thi gidc da ngtt nghia.

5) Quay lai v6i dac trung ngdn ngt. Sau khi dudc tao
ra, dic trung ngdn ngt s€ di qua attention c6 hudng
dan véi dic trung ngdn ngi 1a truy vAn va dic trung
thi gidc da ngit nghia lam khoéa va gid tri. Két hop
v6i phép gop thi cudi cling cho ra dic trung ngdn
ngii ¢6 huéng dan.

6) Dac trung thi gidc da ngt nghia va dac trung ngodn
ngit c6 huéng dan sé di qua tang két nbi day dui va ap
dung tich Hadamard 1én ching d€ cho ra dic trung
da phuong thic.

7) Cubi cing, dic trung da phuong thic di qua 16p phan
loai d€ dua ra nhan.

M6 hinh nay dudc huén luyén va dinh gid trén tap di
liéu cho tic vu héi ddp hinh anh tiéng Viét ViVQA [11]
v6i do chinh xéc 1a 60.76% va diém F1 1a 59.86%.

Chiing to6i dé xuét thit nghiém nhiing phuong phap da
dugc ap dung thanh cong cho tap dit lidu tiéng Anh. Ching
toi tap trung vao giai thich ba mo-dun: mang nd-ron tich
chap, kién triic Transformer va cd ché attention c6 hudng
dan.

2. Phuong phap
a) Gidi thich mang no-ron tich chdp bang Grad-CAM

Nghién ctiu vé Grad-CAM [2] da cung cip day du ly
thuyét vé phuong phdp nay. Goi / 1a nhan tai dau ra cta
mo hinh, y! 1a logit tai tang phan 16p (trudc khi di qua
softmax). Tai mot tang tich chip A cudi cung trong kién
triic, ta dé dang tinh dudc Gradient G = %- Ngoai ra, ta
ciing Iuu lai gid tri trong qud trinh lan truyén tién (forward)
clia md hinh tai ting tich chap A nay, goi 1a C. G va C
déu 1a tensor 4 chiéu (danh sb tit 0 dén 3) c6 kich thudc
(b, c,n,n) véi b 1a kich thuéc mot batch dau vao; ¢ 1a sb
kénh sau khi di qua tang tich chap; n 1a kich thudc ctia ma
tran dédc trung thu dudc, § diy ta chi xét ma tran déc trung
vudng.

Qud trinh tim biéu dd nhiét nhu sau:

1) Tinh vector Gradient gop ctia G (goi la gp) bing céch
tinh trung binh G theo chiéu thd 0, 2 va 3, tidc 1a b
va hai kich thuéc n ctia ma trdn dac trung. Vector
gOp ctia Gradient gp c6 s6 chiéu bing véi kich thude
¢ cia G.

2) Tai mdi kénh thi i cda ma tran C, ta nhan chiing vé6i
phan tit thii i cla vector gop gp.

3) Tinh trung binh theo chiéu thi 1 cda C, tic 1a trung
binh theo toan bd kénh. Két qua thu dugc 1a mot
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Hinh 3. Mo t phuong phép. Gradient va Relevance dugc truyén tif ddu ra vé lai diu vio. Ngudn: Tir bai bdo "Transformer Interpretability

Beyond Attention Visualization" [3].
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Hinh 4. Kién triic ciia mo hinh hdi ddp hinh 4nh dudc st dung trong nghién cifu ciia nhém Nguyen va céc cong su [5].

tensor 3 chiéu (gdm 1 chiéu chda sb batch anh va 2
chiu chia biéu d6 nhiét), chifa ma tran cé thé dugc
truc quan hod thanh biéu dd nhiét.

b) Gidi thich self-attention

Ching toi st dung phuong phap dugc d& xuét trong
nghién ctu ctia nhém Chefer va cic cong su [3] vé dién
gidi co ché self-attention thong qua biéu d6 Relevance.

Pau tién, khdi tao ma tran Relevance R. Goi i 1a s6 lugng
token dau vao ctia mo-dun self-attention. Do md hinh nay
chi st dung co ché self-attention cho nén ta s& khéi tao ma
tran Relevance 1a mOt ma tran don vi.

R =T (11)

Tiép theo, thuc hién phép trung binh toan bd dau ciia
mo-dun self-attention sau khi nhan tiing phan ti v6i dao
ham cia chiing. Dit A 12 mot ting attention (chiia mo-dun
self-attention) nao d6 trong mo hinh.

- 1
A=Ep(A)=— VA, 0 A 12
W(4) = 57 2, (VAn© A (12)
Cudi cling, cip nhat ma tran Relevance.
R=R+ AR (13)

Ma tran R dudc dung d€ truc quan thanh biéu dd nhiét.
Véi kién tric dudc sit dung d€ xd ly vin ban (vi du:
PhoBERT), ngudi ta sé dit phin tii Relevance ctia token
<CLS> bang 0.

IV. THUC NGHIEM VA PHAN TICH
1. Tap dit liéu

Tap dit liéu dudc chiing toi st dung dé€ thuc nghiém 1a
tap ViVQA ([11]) bao gdm 10.328 hinh &nh cung 15.000
cip cau héi-trd 15i bing tiéng Viét c6 lién quan dén cac



hinh 4nh d6. Téic gia chia tap dif liéu thanh céc tp huin
luyén va tap kiém thit véi ty 18 8:2.

S6 lwgng (14.81%)

Vat thé (41.55%)

Mau sic (20.82%)

Dia diém (22.82%)

Hinh 5. Phan b cic ciu héi trong tap dif liu.

Céc dang cau héi c6 trong tap di liéu dugc chia 1am bbn
loai chinh, bao gdm: Vit thé, s6 lugng, mau sic, dia diém.
Phén b3 cic dang ciu héi dudc trinh bay trong hinh 5, luu
y rang phan bS nay & ca hai tap dif liéu 12 nhu nhau.

2. Phan tich

Nghién ctiu tip trung phan tich dinh tinh d€ dua ra nhitng
nhan dinh vé& hanh vi ctia mo6 hinh. Nhiing hanh vi nay phu
thudc vao hai thong tin ddu vao 1a hinh anh va cau héi. Khi
thuc hién thay d6i cac diu vao nay, ching téi quan sat dé
tim ra nhiing khuoén miu nhét dinh, hoic han ché ctia mo
hinh héi dap hinh anh. Do d9, ching tdi thuc hién cac thi
nghiém d€ quan sét sy thay d6i hanh vi tra 10i nhu sau:

1) Thuc nghiém trén ciu héi gbc va hinh dnh gbc ciia
tap du lidu.

2) Dua trén cau héi gbc, tao ra cac cau hdi 1am thay déi
y nghia cuda céu.

3) Dua trén cau héi gbc, tao ra cic ciu héi c6 y nghia
tuong duong.

4) Dua trén hinh anh géc, st dung phép bién d6i d€ lam
dich chuyén mot phan thong tin ctia hinh anh.

Duya trén céc thi nghiém trén, nghién ctu da rut ra dugc
mot 86 nhin xét nhu sau:

a) Khéi Transformer thi gidc cd xu hudng trich xudt ddc
trung toan cuc, trong khi khéi ResNet chii yéu tdp trung
vdo viéc trich xudt dic trung cuc bo.

Nhu dudc minh hoa trong hinh 6, hau nhu toan bo dbi
tugng trong dnh déu dugc khdi Vision Transformer chi y
dén, nhit 12 con ngudi va dong vat. Trong khi d6, & khoi
ResNet lai thé hién sy tap trung vao mot ving nhit dinh
trong anh.
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Hinh 6. Thuc nghiém trén ciu hoi gbc va hinh anh gbc d€ tim
hiéu vé& xu huéng tap trung ctia mo hinh. Nhitng bifc dnh c6 nhiéu
vat thé, Vision Transformer thudng tip trung vao toan bo vat thé
ton tai trong hinh (tinh toan cuc); trong khi dé, ResNet chi tip
trung vio mdt viing nhét dinh (tinh cuc bd).

b) M6 hinh khong thuc hién suy ludn tot khi xit Iy cdc
hinh dnh chita nhiéu vat thé.

Chung t6i phat hién mo hinh thudng bd qua thong tin
dén tlr cac gi6i tif nhu “trong”, “trén”, “dudi”,... vén dm chi
dén mdi quan hé giita cic chii thé trong cau hoéi. Vi du &
hinh 7, trong cAu hdi Con gi ndm dudi ban?, gi6i ti dudi
khong dugc mo hinh qua quan tdm 4nh huéng dén két qua
dua ra ctia mo hinh 1a laptop - mot vat thé nim phia trén
ban - chi khong phéi 1a con ché dang nam dudi ban.

Mot phat hién kh4 thi vi nita 12 m6 hinh dé bi danh lia
bdi nhiing tir khéa gy nhiéu, dién hinh nhu trong ciu héi
Cdiu bé dang ngoi xem cdi gi?, md hinh tip trung nhiéu vao
chit ngdi ma bd qua chit quan trong hon trong ngit cdnh 1a
xem, din dén ciu tra 15i ctia mo hinh 13 cdi ghé véi xic
suit kha cao. Pay 1a trudng hop rat dé gip trong tiéng Viét
khi ma mot cau cé clu tric ngit phdp phic tap va chia
nhiéu tir "gy nhiéu".

Ngudc lai, véi nhitng hinh 4nh it vat thé, mo6 hinh trich
xuét hgp ly hon. Trong hinh 8, cau hdi Mau ciia do la gi?,
md hinh tip trung vao ngudi dan 6ng va hai chd ché trong
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Eoiilgi dang nam Bldwéi ban

Hinh 7. Thyc nghiém trén ciu hdi gbc va hinh anh gbc (anh trén);
cau hdi dugc thay ddi khac ngit nghia (dnh dudi) dé tim hiéu vé
xu hudng tdp trung trén céu h01 va tac dong cua cic chit duge
tap trung. O anh trén, chit ngoz xem dugc tap trung nhung vi ngtt
nghia phic tap clia tir ndy din dén md hinh hi€u nham va cho
rdng tif ngoi xem cung nghia voi t ngéi. O anh dudi, chit dudi it
duge quan tim din dén mo hinh tip trung sai vi tri.
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Maticia ao la gi

[ma cla 4o la gi

Hinh 8. Thuc nghiém trén ciu hdi gbc va hinh 4nh gbc d€ xem
xét vé kha niing tap trung trén anh it vat thé va anh nhiéu vat thé.

4nh dAu tién; ngudi mic 4o tring dang trudt van trong dnh
phia dudi. Mic di vay, mo-dun ResNet doi khi trich xut
déc trung khong phu hgp trong nglt canh, vi du nhu mé-
dun nay tip trung vao hai chi ché mic di tAm diém ching
ta cAn 1a ngudi dan ong.
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Hinh 9. Tir trén xudng dudi la céc thuc nghiém: Dit liéu gbc; Thay
ddi cau héi; Tinh tién anh sang tri; Tinh tién dnh sang phai.

c) Théng tin vin bdn it dnh hudng dén két qud suy ludn
hon so vdi thong tin thi gidc.

Chiing t6i thyc hién thi nghiém v6i dau vio gdm bdn
tinh huéng dugc minh hoa & hinh 9:

1) St dung hinh anh va cau héi gbc.

2) St dung hinh anh gdc va thay ddi cau héi khac nghia

véi cau hdi gbe.

3) Si dung cau hdi gbc va tinh tién anh sang trai.

4) St dung cau héi gbc va tinh tién 4nh sang phai.

So véi biéu d6 nhiét v6i dau vao 1a hinh anh gbc va cau
héi gbe, thi nghiém thay ddi cau héi cho thiy su chuyén
dich viung tap trung ctia biéu do nhiét khong siu sic bing
thi nghiém thay d6i hinh anh.

Cu thé, dbi v6i thi nghiém thay ddi cAu hdi, biéu dd nhiét
4nh c6 su thay d6i nhe & do dam nhat clia ving tip trung.
Khi xem xét dén su thay d6i clia xdc suit phan 16p trong
thi nghiém nay so véi cau héi gbc, két qua cho thiy khong
c6 su thay ddi déng ké.

Su suy giam xdc suit du bdo trong hai thi nghiém tinh
tién 4nh 16 rét hon thi nghiém thay d6i ciu héi. Bén canh
d6, tinh tién anh sang trdi cho thdy rd rét nhat. Ngoai ra,
biéu dd nhiét dnh trong thi nghiém thay ddi ciu héi chi
thay ddi cudng do, tic 12 do ddm nhat, clia viing tip trung
chit khong tao thém hay bo di vung nao.



Diéu nay ciing d& hi€u vi hinh 4nh 13 ngudn cung cip
ngit canh trong tdc vu hodi dap hinh anh. Néu khong trich
xuét dic trung cu hoi thi mo hinh van c6 thé du doan dugc
v6i xdc sult du bdo tuong dbi cao dua vao vat thé trong
4nh; con néu khong trich xuét dic trung hinh anh thi s&
gdy kho khan cho viéc dy doan cia mo hinh.

d) Khéi PhoBERT thé hién su thién vi nhdt dinh trong
qud trinh suy ludn.

Trong thi nghi€m nay, ching toi tap trung vao viéc thay
ddi cau hdi nhu trong hinh 10. Khi thay ddi cau héi thi hau
nhu biéu dd nhiét dnh khong thay ddi va cac danh tit (bong
ciy, con vat) dudc quan tam nhiéu hon. Khi thay d6i sang
dang ciu héi dugc thé hién & Hinh 11 thi hau nhu su tap
trung ctia md hinh don vé chit con. Tit d6 cho thiy, khoi
PhoBERT khi dugc huén luyén hoic tinh chinh da c6 thién
vi v8i mot khuén mau cau hoi nhét dinh.
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dudi -cc') con gi

Hinh 10. Thuc nghiém sit dung mot hinh 4nh cling véi nhiéu cau
héi ¢ ciing nglt nghia d€ tim hiéu sy tip trung cia mo6 hinh trén
phuong dién cau héi. D& nhan thdy mot s6 danh tit nhu bong cdy
hay con vdt dugc tip trung nhiéu.

V. KET LUAN

Nghién cifu da trién khai cdc phuong phdp dién gii cho
ba khéi trong m6 hinh hdi dap hinh anh, cung cip cic dién
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cai -vét nao dang chay dudi béng cay

Hinh 11. Thuc nghiém sif dung mot hinh anh cling véi nhiéu cau
héi c6 cuing ngit nghia c6 chit con & diu cau dé tim hiéu xem md
hinh ¢6 thién vi v6i dang ciu hoi nay khong. V6i dang ciu chia
chit con & phia dau cdu nay, khdi PhoBERT 1uén cho ring chit
ndy quan trong nhAt.

gidi truc quan cho phuong thic hinh anh va vin ban. Pong
thoi, ching toi ciing da thit nghiém va kham pha ra mot sb
dic diém trong hanh vi ctia mo hinh, dua ra dugc mot sd
diém yéu ma md hinh thuong gip phai din dén viéc dua
ra nhiing phdn doan nham 14n.

Tuy nhién, viéc dua ra biéu dd nhiét c6 thé chua phan
dnh hét tinh chét ciia mo hinh va ban than ctia md hinh
khong c6 kha niing tu dién gii va phan hdi d€ tu cai thién.
Nghién ctiu c6 thé phat trién tiép dé€ cung cip khi ning
dién giai bang ngdn ngit tu nhién, d& hi€u hon so véi biéu
dd nhiét. Ngoai ra, viéc danh gid do hiéu qua cta dién gidi
van con 12 bai todn md cAn nhiéu nghién ctiu hon.
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