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Toém tht

Phan tich tinh cam da phuong thirc (Multimodal Sentiment Analysis - MSA) két hop  Nhan 19/01/2026
thong tin tir nhiéu phuong thirc, dién hinh 13 vin ban va hinh dnh, nham nhan di¢n chinh  Puoc duyét 08/02/2026
X4c cac trang thai tinh cam ciia con nguoi. Tuy nhién, phuong phap MSA hién nay van Cong b 28/02/2026
gip han ché trong viéc mo hinh hoa cic mdi quan hé cau triac ngit nghia phuc tap cua
tiéng Viét cling nhu cac twong quan khong gian gitra cac ving ddc trung hinh anh. Trong
nghién ciru nay, dé xuat VIMACSA-GCN, mét khung cong tac méi cho bai toan MSA
tiéng Viét dua trén mang no-ron tich chap dd thi. Cu thé, dic trung van ban va hinh anh
1an luot dugce trich xudt béng PhoBERT va Vision transformer (ViT). Sau d6, cac dd thi Tir khoa
da phuong thirc dugc xay dung dé biéu dién mdi quan hé cau tric gitra cac thanh phan  phan tich tinh cam da
dﬁq liéu va duoc tinh chinh bang mang no-ron tif:h chélp’dé thi chuan hoa déi xtmg. Cac phuong thirc,
biéu di€n ddc trung duoc hop nhat thong qua tang tuyen tinh va sir dung bd phan loai  viMACSA, mang no-
dé du doan ba nhan tinh cam: Negative, Neutral va Positive. Két qua thuc nghiém trén  rop tich chap do thi,
tap dir liéu VIMACSA cho thay mo hinh dat d9 chinh xac 87,1 % va Fl-score 72,0 %,  vigion transformer,
khing dinh hi¢u qua cta cach tiép can dé xuat ddi véi MSA tiéng Viét. PhoBERT
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1 Dit van dé ngdn ngit nhu PhoBERT di chimg minh hiéu quéa vuot
troi trong viéc hoc biéu dién ngir nghia theo ngir canh
[2], trong khi ViT cho thiy kha ning trich xuit dic
trung hinh anh cip cao mot cach hiéu qua [3]. Tuy

Sy phét trién nhanh chong ciia cac nén tang truyén
thong xa hoi da lam gia ting manh mé€ ndi dung do
nguoi dung tao ra, trong d6 thong tin tinh cam khon A At T T
‘f” g' o & N £ o . v,g nhién, phan 16n cac phuong phap hién tai van xt ly dix
con duoc biéu dat don thuan qua van ban ma con gan " , . X 12 x A%
R, O, liéu da phuong thirc dudi dang chuodi phang, dan dén
lién véi cac yeu to hinh anh. Pi€u nay thac day su ra £ A2 2 £ A AL,
o N o o T han ché trong viéc ndm bat cac moi quan hé¢ cau tric
doi cua MSA, v6i muc tiéu ket hop céc tin hi¢u tir van , A e ya s 11 L g
R s ) o phurc tap ton tai trong ca van ban va hinh anh. Do6i véi
ban va hinh 4nh nham dien giai chinh xac trang thai tinh £ A Al e Ar A s an 1
o .. L - o tieng Viét, mot ngobn ngit biét 1p voi trat tu tir linh hoat
cam tiém an cia nguoi dung [1]. Trong nhiing ndm gan < s L A 1, , AL Ay
o ) N > va giau ngit canh — viéc bo qua cac phuy thude cau tric
day, cac phuong phap MSA duya trén hoc sau da dat L LA 1s ., , PSR e A 1
3 oz P L c6 thé lam suy giam dang ke hi€u qué phan tich tinh

duoc nhiéu tién bd dang ké nho su phat trién cia cac \ , S VA £
cam. Cac nghién ciru gan day cho thay, mang no-ron

mo hinh tién huan luyén va cau trac transformer cho ca tich chp db thi (GCN) c6 kha nang mé hinh héa hi¢u

ngon nglr va thi giac. Baoi véi tieng Viét, cac md hinh
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qua cac quan hé phi tuyén trén dit liéu c6 cdu tric, qua
d6 khic phuc han ché cua cac ciu tric tuan tu truyén
thong [4, 5]. Pdng thoi, trong bdi canh hoc da phuong
thtre, biéu dién dya trén d6 thi ngdy cang duogc xem la
hudng tiép can tiém niang dé lién két va tinh chinh cac
dac trung khac loai mot cach c6 hé théng [6].

Xuét phat tir nhitng quan sat trén, nghién ctru nay dé
xuat VIMACSA-GCN, mét khung MSA duoc thiét ké
chuyén biét cho tiéng Viét, trong d6 GCN dong vai tro
trung tAm trong viéc mo hinh hoa va két hop cac modi
quan hé céu tric giita vin ban va hinh anh.

2 Céc nghién ctru lién quan

Su phat trién cia MSA dic trung boi sy chuyén doi tir
viéc ghép ndi cac dic trung don gian sang hoc biéu dién
phirc tap. Cac phuong phap hién ¢ c¢6 thé duge phén
loai rdng rai thanh hai mo hinh chinh: cac phuong phap
dua trén transformer va cac phuong phap dwa trén d thi.

2.1 Cac phuong phap MSA dya trén transformer
Transformer d tré thanh cdu tric chinh trong MSA nho
kha ning mé hinh héa cac phu thudc tam xa va cin chinh
thong tin giita cac phuong thirc khong dong bd. Phuong
phap MulT [7], gi6i thiéu co ché cha ¥ chéo dugc sir
dung dé hoc mdi quan hé giira cac chudi da phuong thirc
khong duogc can chinh, md ra hudng tiép can hiéu qua
cho MSA. Tiép theo d6, phuong phap MISA [8], nhdm
tach cac biéu dién da phuong thirc thanh thanh phin bat
bién va dic thu theo timg phuong thire, qua d6 cai thién
kha ning tong hop thong tin tinh cam. Cac nghién ciru
gin day tiép tuc md rong ciu tric transformer bang cach
khai thac cdu trac phan cip va co ché diéu tiét dong.
Dién hinh, phuong phap HGTFM [9], trong d6 cAc ting
transformer duogc to chirc theo cau triic phan cip nham
tang cudng kha ning két hop thong tin tir nhiéu muc do
triru tuong khac nhau. Mic du dat dugc nhitng céi thién
dang ké vé hiéu sut, cic mo hinh transformer cho MSA
van chi yéu xir 1y dit liéu du6i dang chudi phang. Cach
tiép can nay co xu hudng lam mat cac mdi quan hé ciu
truc noi tai, chéng han nhu phu thudc cu phap trong van
ban hodc bd cuc khong gian giita cac thanh phan hinh
anh, dong thoi d& bi anh huong boi nhiéu trong moi
truong truyén théng xa hoi.

2.2 Céc phuong phap MSA dua trén do thi
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Nham khéc phuc han ché vé biéu dién cAu tric cta céac
mo hinh dya trén transformer, cac nghién ctru gan day
da chuyén sang khai thic mang no-ron do thi (GNN)
cho bai toan MSA. Bing cach mé hinh héa di liéu da
phuong thire duédi dang d6 thi, cac phuong phap nay
cho phép biéu dién twong minh méi quan hé gitra cac
thuc thé khac nhau va thuc hién suy luan quan hé thong
qua co ché truyén thong diép. M6 hinh MSA dya trén
dd thi két hop tai cAu triic dd thi va co ché chu y, cho
thdy kha nang cai thién déng ké hiéu suat so vdi cac cdu
tric tuan ty truyén thong [10]. Cac két qua nay khang
dinh vai trd quan trong ctia biéu dién d0 thi trong viéc
nam bt cac phu thudc phi tuyén giita cac phuong thc.
Tuy nhién, viéc huin luyén cac mang dd thi sau trong
bdi canh dif liéu da phwong thirc van dbi mat voi thach
thire vé sy mat can bﬁng 16p, mot van dé phé bién trong
phan tich tinh cam trén truyén thong xa hoi. Tong quan
gan day chi ra rang, cac ky thuat chudn hoa va co ché
lan truyén 6n dinh 13 yéu t6 then chét dé cai thién kha
nang hoc trén d6 thi mat can bang [11].

Duya trén nhirng tién bo nay, nghién ctru dé xuét ké thira
huéng tiép can dua trén do thi va tip trung vao viéc on
dinh qua trinh lan truyén dic trung thong qua chuin hoa
Laplacian ddi xtng, tir 46 nang cao hiéu qua MSA cho
tiéng Viét.

3 Phuong phap nghién ctiru

3.1 Dic diém dit lidu

Trong nghién ctru nay, st dung bo di li€u cd tén
Vietnamese Multimodal Aspect-Category Sentiment
Analysis (VIMACSA) la mot tap dir liéu da phuong
thirc mdi danh cho bai toan phan tich tinh cam theo khia
canh trong tiéng Viét, két hop van ban va hinh anh
trong mién khach san [12]. Tap dit liéu gdbm 4 876 cip
van ban — hinh anh, v6i 14 618 nhan tinh cam chi tiét,
trong d6 mdi mau co thé di kém tdi da 7 anh.
VIMACSA duoc gan nhan fine-grained theo tung
aspect category (nhu phong, dich vy, tién nghi, vi
tri,...) cho ca hai phuong thirc, cho phép moé hinh hoc
va khai thac m6i quan hé tinh cam giira vin ban va hinh
anh. Tap dir liéu duoc xay dung nhim khéc phuc han
ché cta cac bo dit lieu ACSA truyén théng chi dva trén
vin ban, dong thoi hd trg nghién ciru cac phuong phap
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két hop da phuong thirc va danh gi4 mé hinh phan tich
tinh cam tiéng Viét trong bdi canh thyc té mang xa hoi.
3.2 Toéng quan cAu trac

Trong phan nay, trinh bay chi tiét cau tric ctia mé hinh
ViIMACSA-GCN, duoc thiét ké nham khai thac hiéu qua
thong tin da phuong thire tir vin ban tiéng Viét va hinh
anh. Mo hinh két hop cac bd trich xuét dac trung manh
mé dya trén transformer véi GCN dé mé hinh hoa cac
mdi quan hé ngit nghia va khong gian trudc khi thuc hién
hdi ty da phuong thitc cho bai toan phéan tich tinh cam.
Céu triic tong thé cia VIMACSA-GCN bao gom bdn
thanh phan chinh: (i) nhanh trich xuat dic trung van ban,
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str dung m6 hinh ngdn ngit tién huin luyén PhoBERT;
(ii) nhanh trich xuat dic trung thi giac, dua trén ViT; (iii)
cac 16p GCN dé tinh loc va lan truyén thong tin trén ciu
trac do thi; (iv) khéi két hop phuong thirc va bd phan
loai tinh cam. Céu trac nay cho phép mé hinh vira nim
bét dic trung riéng biét cia timg modality, vira khai thac
mdi quan hé ndi tai thong qua biéu dién db thi. Quy trinh
dé xuét dugc minh hoa trong Hinh 1, bao gém cac nhanh
trich xuat ddc trung van ban (PhoBERT) va hinh anh
(ViT), cac 16p tich chap dd thi chun hoa va khdi hop
nhét da phuong thirc cho phan loai tinh cam.
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Hinh 1 Kién tric tong thé ciia mo hinh VIMACSA-GCN

Vi méi mau dir liéu dau vao da phuong thire: X = {T, 13,
trong d6 T biéu thi ndi dung binh luan van ban (text) va I 1
hinh 4nh (image) di kém, mo6 hinh huéng téi muc tiéu du
doan nhan tinh cam: y € {Negative, Neutral, Positive}.
3.2.1 Nhanh xt 1y van ban dya trén do thi

Pé nam bit cac sic thai biéu cam phtic tap trong tiéng
Viét, mo hinh sir dung PhoBERT, m6t mé hinh ngén
ngir tién huin luyén dya trén cAu tric transformer, dugc
t6i wu hoa cho tiéng Viét.

V6i van ban dau vao T (text), PhoBERT ma héa thanh
mot chudi cac vector dic trung theo token:

Xiext = {ha, hay s i} i
trong do n 1a so luwong token sau khi tach tir. Moi h;la
vector ddc trung cua token thur i, chira thong tin nglt
nghia va ngilt canh cua token do.

Thay vi chi khai thac thong tin tuan tu, cong trinh xay
dung d6 thi vin ban (Text Graph) G, = (V;, E;), trong
d6, mdi nit v € V; twong tng v6i mot token; cic canh
e € E; duoc thiét 1ap dua trén mbi quan hé lan can gitra
cac token trong cau. Céch tiép can nay cho phép mo
hinh khai thac hiéu qua cdu trac cu phép cuc b cua
tiéng Viét, déng thoi tao didu kién cho viéc lan truyén
thong tin ngir canh gilra cac token lién quan. Viéc st

dung quan h¢ 1an cédn tuan tu trong dd thi van ban 1a
mot Iya chon c6 chu dich. Déi voi tiéng Viét, cac bd
phan tich ¢ phap hién nay van con han ché vé d6 6n
dinh, dic biét trong dit liéu mang xa hoi nhiéu nhidu va
khéong chudn hoa. Viée tich hop cac quan hé ca phap
sau co thé 1am gia tang sai 1&ch lan truyén trén do thi va
anh huong tiéu cuc dén qua trinh hudn luyén. Do do,
nghién ctru vu tién mo hinh héa céc phu thudc ngit canh
cuc bo, dong thoi dam bao tinh 6n dinh va kha ning
téng quat cia mo hinh. Viéc mo rong dd thi vin ban
véi cac quan hé cu phap sau hon dugc xem 1a hudng
nghién ctru tiém ning trong tuong lai.
3.2.2 Nhanh xu 1y hinh anh dya trén do thi
Nhanh hinh anh sir dung ViT dé xi Iy hinh anh d4u véo.
Cu thé, hinh anh duoc chia thanh cic patch khong
chdng 14p, mdi patch sau d6 dwoc anh xa thanh mot
vector dac trung:

Ximg = {V1, V2, ) Ui}
trong d6 m 1a s6 lugng patch anh sau khi chia anh dau
vao0. Mdi v;1a vector dic trung cta patch thir i.
Cong trinh xay dung do thi hinh anh (Image Graph)
G; = (V;, E;) bang cach xem mdi patch anh 1a mot niit
v € V;. Céc canh e € E;duoc thiét 1ap theo co ché két
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nbi ddy du (fully-connected graph), tirc 1a mdi nut déu
c6 lién két voi tat ca cac nat con lai. Thiét ké nay giip
mo hinh nim bat mdi quan hé toan cuc giita cac ving
khac nhau trong anh, chiang han nhu mdi lién hé giita
biéu cam khudn mit va bbi canh xung quanh, tir d6 tang
kha nang suy ludn tinh cam thi giac.
3.2.3 Lép tich chap d6 thi
Dé tinh loc dic trung thu duoc tir cac dd thi van ban va
hinh anh, mé hinh s& 4p dung cac 16p GCN véi co ché
chuan hoa d6i xtmg. Qua trinh lan truyén thong tin tai
16p thir I duge dinh nghia nhu sau:

g+ — 0(5‘1/245‘1/2H(”W“))
trong d6: A = A + I 13 ma tran ké dugc bd sung cac vong
tu lap (self-loops); D 14 ma trén bac cua A; H Dlg ma tran
ddc trung cua cdac nut tai lop 1; WDla ma trdn trong 56
6 thé hoc tai lop l; o (+) 1a ham kich hoat ReL.U.
Viéc st dung Laplacian chuan hoa ddi xing gitip on
dinh qua trinh huin luyén va giam thiéu hién tuong
bung nd gradient, dic biét quan trong khi xtr Iy dit liéu
da phuong thirc 6 murc d6 nhiéu cao.
3.2.4 Két hop da phuong thic va phan loai tinh cam
Sau khi thu dugc cac dic trung dd thi da qua GCN tir
hai nhanh, ky hiéu 1an luot 1 Hy.,, va Hipng, m0 hinh ap
dung Global Average Pooling dé trich xuit cac vector
biéu dién toan cuc. Hai vector nay duogc ndi lai
(concatenation) dé tao thanh vector dic trung da
phuong thure:

qused = [pOOI(Htext) @ pOOI(Himg)]
trong d6, pool(:)1a phép tong hop dic trung nhim
chuyén ma trdn dic trung nit thanh mot vector biéu
dién toan cuc; @ 1a phép ndi vector (concatenation).
Vector hop nhat Zg,seq sau d6 duoc dua qua mot ting
fully connected, tiép theo 1a ham Softmax dé du doan
phan phdi xac suit trén ba 16p cam xuc: tich cuc
(positive), ti€u cuc (negative) va trung tinh (neutral).
3.2.5 Him mat mat va tbi uu hoa
Do tap dir liéu VIMACSA c6 su mét can b?mg nhan
dang ké, trong do6 16p Positive chiém uu thé, mé hinh
sir dung ham mét mét entropy chéo co trong sb
(Weighted Cross-Entropy Loss (WCEL)) dé huin
luyén mé hinh. Ham mat mét duge dinh nghia nhu sau:

3
L=- Z we - yclog (y\c)
c=1
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trong do: y, va 9, 1an luot 1a nhin thue va xac suit du
doan ciia 16p c; Trong s6 w, duoc tinh nghich déo véi
tan suat xuat hién cua 16p c.
Co ché nay giup mé hinh tap trung nhidu hon vao céac
16p thiéu s6 (Negative va Neutral), tir &6 cai thién dang
ké chi s6 Macro F1-score va kha ning tong quét hoa.
3.2.6 Thuat toan VIMACSA-GCN
Thuét toan dudi ddy mé ta chi tiét toan bo quy trinh suy
luan ctia md hinh VIMACSA-GCN, tr dit lidu dau vao
da phuong thirc thé (van ban tiéng Viét va hinh anh)
dén két qua phan loai tinh cam cubi cing. Diém cbt 13i
ciia phuong phap nim & viéc nhing dic trung vao
khong gian d6 thi va tinh loc biéu dién thong qua tich
chap d6 thi chuan héa, trudc khi thuc hién hoi tu da
phuong thuc.
Thuét toan 1: quy trinh phén loai tinh cam da phuong
thirc VIMACSA-GCN
Pau vdo:
Céu van ban tiéng Viét T; hinh anh twong tng I;
cac tham s6 mo hinh da huén luyén
© = {OpnoERT: OViT) OGCN]:
Dadu ra:
Nhan tinh cam du doan
y € {Negative, Neutral, Positive}.
Bue 1: tién xir 1y va trich xudt dic trung co s&
- M hoéa vin ban diu vao bang PhoBERT:
Xiext < PhoBERT(T),
trong d6 X € R™*% 1a chudi vector dic trung token.
- Trich xuét ddc trung hinh anh bang ViT:
Ximg < VIT(),
trong d6 Xip,, € R™*4i]3 tap vector biéu dién cac patch
anh.
Bue 2: xay dung cu trac do thi
- b6 thi Vian ban G;: thiét lap ma tran ké A; dua trén
mdi quan hé tuan ty giira cic token lién ké trong cau.
- P4 thi Hinh anh G;: thiét 1ap ma trn k& A; theo céu
trac két ndi day du (fully connected) giita cac patch
anh.
Bue 3: tinh loc dic trung bang GCN
- Chuan hoa ma tran ké cho mdi db thi:
A=D"Y2(4+1D"V?,
trong d6 I 1a ma tran don vi va D 1a ma tran bac.
- Lan truyén thong tin qua GCN:
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Htext < ReLU(AtXtextWt)'

Hipng < ReLU(A; XigW)),
v6i Wpva Wila cac tham sé hoc duoc cia GCN.
Buée 4: két hop da phuong thirc
- Thuc hién Global Average Pooling:

ﬁext = AVgPOOl(Htext)' fimg = AVgPOOl(Himg)'
- Két ni dic trung hai mién:
qused = [ftext @ fimg]'
Buoe 5: du doan nhan tinh cam
- Tinh phan phdi x4c suét:
P(y | T,I) = Softmax(Linear(Zss.q))-

- Suy ra nhén tinh cam cubi cing;

y=arg max P(y | T,I).
3.2.7 Thiét lap thyc nghiém
Trién khai mé hinh VIMACSA-GCN trén nén tang
PyTorch, sit dung GPU NVIDIA GeForce RTX 4070
Ti Super 16GB d¢é tang toc qua trinh huan luyén va suy
luan. Tap dit liéu VIMACSA dugc chia theo ty 1é chuén
cho cac tap huén luyén, xac thyc va kiém thir, trong do
tap Test bao gom 1 000 mAu, phan anh da dang céc sic
thai tinh cam thuong gép trén mang xa hoi Viét Nam.
Trong qua trinh huan luyén, mé hinh sir dung bo tdi wu
hoa AdamW, véi chién luge thiét 1ap tdc do hoc khac
nhau cho tirng nhom tham s6 nham dam bao sy hoi tu
on dinh: Learning rate 2 x 107% cho cic md hinh
backbone da dugc tién huan luyén (PhoBERT va ViT);
Learning rate 1 X 10™*cho céc 16p GCN va khdi phan
loai. Chién lugc nay cho phép bao toan tri thirc ngon
ngit va thi giac da hoc trudc do, dong thoi gitp cac 16p
dd thi thich nghi nhanh véi dac thu cua bai toan MSA.
4 Két qua va ban luan
4.1 Két qua thyc nghiém
Trinh bay két qua so sanh gitta mé hinh VIMACSA-
GCN dé xuit va cac phuong phap co sé (baselines)
trén tap kiém thir VIMACSA ¢ Bang 1.
Bang 1 So sanh hiéu ning trén tap kiém thar VIMACSA
v6i cac chi sb Accuracy va Macro Fl-score

M hinh Accuracy | Macro F1-

(%) score (%)
Text-only (PhoBERT) 81,2 64,0
Image-only (ViT) 65,8 48,0

MACSA-LSTM 84,5 69,5
ViIMACSA-GCN (dé xuit)| 87,1 72,0

Két qua cho thidy, mo hinh VIMACSA-GCN dat do
chinh xac (Acc) 87,1 % va Macro Fl-score 72,0 %,
vuot trdi so voi cac mo hinh don phuong thirc cling nhu
md hinh da phuong thuc khac. Cu thé, VIMACSA-
GCN cai thién Acc 2,6 % va 2,5 % Macro F1-score so
v MACSA-LSTM. Sy cai thién nay cho théy viéc st
dung tich chap d6 thi v6i Laplacian chuan hoa gitp mo
hinh 6n dinh hon truée dit liéu nhiéu, vén rat phd bién

trong moi truong mang xa hoi.

bé danh gia sau hon tac dong cua hién tugng mét can
bang nhan, mé hinh duoc tién hanh phén tich chi tiét
hiéu ning trén timg 16p tinh cam, nhu thé hién trong
Béang 2.

Bang 2 Két qua danh gia chi tiét theo ting nhin tinh
cam trén tap kiém thir VIMACSA.

Nhian |Precision| Recall | F1-score |[Support
Negative 0,93 0,69 0,79 137
Neutral 0,49 0,37 0,42 106
Positive 0,90 0,97 0,94 757

Phan tich chi tiét:

- L6p Positive dat F1-score rét cao (0,94), cho thiy mé
hinh hoc hiéu qua cac dic trung tinh cam tich cuc —von
chiém da s trong tap dit liéu.

- Lép Negative, mac du co ) lugng mau han ché (137),
van dat Precision 1én t6i 0,93. Diéu nay ching to
ViIMACSA-GCN c6 kha nang nhan dién chinh xéc cac
tin hiéu tiéu cuc va han ché viéc du doan nham sang
cac 16p khac.

- Lop Neutral 1a 16p kho nhét, voi Fl-score dat 0,42.
Tuy nhién, so voi cac phién ban khong st dung db thi,
két qua nay cho thdy GCN da gitp cai thién kha ning
phan biét cac sic thai trung tinh — v6n thudng bj nhdm
14n v6i tinh cam tich cyc trong tiéng Viét. Nguyén nhan
ctia hién twong nay dén tir tinh mo hé ngit nghia cia
16p Neutral trong tiéng Viét, khi nhiéu biéu dat trung
tinh chi mang sic thai nhe va d& bi chi phdi béi cac tin
hi€u tich cuc tir nglt canh hodc hinh anh. Bén canh do,
viéc str dung do thi dong nhét va co ché hop nhat tuyén
tinh c6 thé chua du linh hoat d€ 1am noi bét céc tin hiéu
tinh cam yéu. Trong tuong lai, mé hinh c6 thé duoc cai
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thién bang cach tich hop co ché chi ¥ trong giai doan
hop nhat da phuong thirc nhim gan trong s thich nghi
cho tirng phuong thirc, hodc mé rong sang d6 thi khong
ddng nhat dé moé hinh hoa rd hon cac loai nut va quan
hé khéac nhau gitra van ban va hinh anh.

4.2 Ban luan

Nguyén nhén chinh gitip VIMACSA-GCN dat dugc
hi€u nang cao (Acc 87,1 %) nam ¢ kha nang tinh loc
dac trung cua tich chap dd thi. Trong khi cac co ché
khac nhu MACSA-LSTM c6 thé b chi phdi boi cac tir
khoa hodc ving anh giy nhiéu, GCN vé&i Laplacian
chuan hoa ddi xtmg cho phép lan truyén théng tin mot
cach can bang giita cac nit 1an can.

Cu thé:

- D4 thi vin ban gitip md hinh nim bit cac tir khoa tinh
cam quan trong bét ké vi tri ciia chiing trong cau,

- D) thi hinh anh két ndi cac patch dic trung, cho phép
mo hinh hiéu dugc bdi canh tong thé cta hinh anh thay
vi chi tap trung vao cac ving cuc bg.

Ma tran nham I13n cubi cling - VIMACSA
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Hinh 2 Ma tran nham 13n cudi cung ctia md hinh
ViIMACSA-GCN
Su két hop nay tao ra mot vector biéu dién da phwong
thirc c6 kha nang phan biét cao, dac biét hi€u qua trong

Tai liéu tham khao
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bdi canh ngon ngir mang xa hoi tiéng Viét, noi dir liéu
thuong mang tinh khéng chuan héa va nhiéu nhidu. Mo
ta ma tran nham 1an nhu Hinh 2.

Két qua cho thiy mé hinh dat hiéu suat cao nhat ddi véi 16p
Positive, voi phﬁn 16n cac mau duogc phéan loai chinh xac,
phén anh khé néng khai thac hi€u qua cac tin hiéu tinh cam
tich cyc tir dit liu da phuong thirc. Tuy nhién, van ton tai
mdt ty 18 dang ké cac mau thudc 16p Neutral va Negative
bi dyr dodn nham sang 16p Positive, cho thiy xu huéng thién
16ch vé 16p chiém wu thé ciing nhu khé khin trong viée
phan biét cac biéu hién tinh cam trung tinh hodc tiéu cyc &
mirc d6 tinh té. Diéu nay goi y rang, bén canh viéc mo hinh
hoa quan hé ndi tai bang GCN, can bd sung cac co ché hop
nhét va chién lugc huén luyén nang cao nham cai thién hiéu
suat trén cac 16p thiéu so.

4 Két luan

Trong bai viét nay, gioi thiéu mé hinh VIMACSA-
GCN, mét khung dya trén biéu dd mai dé phan tich tam
1y da phuong thirc ciia ngudi Viét. Bang cach tich hop
strc manh ngit nghia cia PhoBERT v¢i kha ning biéu
dién tryc quan cua ViT théng qua GCN chuan hoa dbi
xung, cach tiép can nay nam bit mot cach hiéu qua cac
mdi quan hé phiic tap giira cti phap van ban va khong
gian hinh anh. Két qua thyc nghiém trén bd dir liéu
ViIMACSA chimg minh ring mo hinh ciia dé xut dat
duoc d6 chinh xac tién tién 1a 87,10 % va diém Macro
F1 1a 72,0 %. Tinh wu viét cua kién trac GCN so voi
cac md hinh dua trén co ché khac khéng dinh cén thiét
dé giam thiéu nhidu va xir Iy su mo hd vén co cia ndi
dung mang xa hoi. Hon nita, chién lugc t6i wu hoa co
trong s6 ctia md hinh di giai quyét thanh cong thach
thirc v& sw mat can bang 16p va cai thién hiéu sudt MSA.
Trong tuong lai, nghién clru s€ md rong moé hinh theo
hudng do thi khong dong nhat, tich hop thém dir lidu
am thanh hodc video, cling nhu ap dung cac chién lugc
hoc mét cin bang nang cao dé cai thién hiu ning trén
cac 16p thiéu sb.
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Abstract Multimodal Sentiment Analysis (MSA) combines information from multiple modes, typically text and
images, to accurately identify human emotional states. However, many current MSA methods are limited in
modeling the complex semantic structural relationships of Vietnamese language, as well as the spatial correlations
between image feature regions. This study proposed VIMACSA-GCN as a new framework for Vietnamese MSA
based on graph convolutional neural networks. Specifically, text and image features were extracted using PhoBERT
and Vision transformer (ViT), respectively. Then, multimodal graphs were constructed to represent the structural
relationships between data components and refined using a symmetrically normalized graph convolutional network.
Feature representations were merged through a linear layer and a classifier was used to predict three sentiment
labels: Negative, Neutral, and Positive. Experimental results on the VIMACSA dataset showed that the model
achieved an accuracy of 87.1% and an F1-score of 72.0%, confirming the effectiveness of the proposed approach
for Vietnamese MSA.

Keywords Multimodal sentiment analysis, VIMACSA, Graph convolution network, Vision transformer, PhoBERT
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