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TOM TAT

Hé thong héi thoai thuan van ban sir dung hudng tiép cin seq2seq da xudt hién nhiéu trong
cdc cong trinh nghién civu nhitng nam qua. Tuy nhién, ngoadi viéc hgi thoai hoan toan bang vin bdn
thi hinh dnh va cam xic ciing la nhitng yéu té quan trong. Nam 2021, Zheng va cdc cong s (Zheng
etal., 2021) da duwa ra mé hinh co s6 MOD, mé hinh c6 thé doi thogi bang vin ban, hinh anh va cé
thé phan logi cam xiic. MOD da tin dung thanh céng sirc manh ciia mé hinh ngén ngit I6n, tuy nhién
ngit canh dau vao khéng tan dung dwoc yéu té cam xiic. Vi vay, chiing téi thue hién cdi tién mé hinh
MOD bang cich bé sung sie rang budc ciia yéu to cam xiic doi véi hai yéu to con lai (van ban, hinh
danh) nham muc dich ting chdt lwong thong tin trong ngit canh. Ngodi ra, ching téi ciing thye hién
khao sat hiéu qua khi thém ddc trung anh duoc trich xudt tir mang CNN, nham tang chat luwong dac
tring dnh cho ngit canh dau vao. Thuwce nghiém thu dwoc két qua la tang 0,19 diém BLEU-4 va gidm
4,6 6 do do Perplexity so véi MOD, két qua cho thdy mé hinh cdi tién hoat dong hiéu qud hon khi
c6 thém su rdng budc ciia yéu té cam xiic trong ngir canh.

Tir khoa: hé théng héi thoai da phuong thire; hoc da tac vy; mo hinh ngén ngit 16n; rang budc
ngit canh; yéu td cam xtc

1.  Gi6i thi¢u

Hé théng hoi thoai d3 duoc trién khai rong rai ¢ nhiéu linh vuc trong cudc séng hién
nay va co rat nhidu tiém ning trong twong lai. Nhd vao su phat trién nhanh cta linh vuc hoc
sdu trong nhitng nam qua, hé thong hoi thoai da dan tré thanh mot trong nhimg huéng nghién
ciru quan trong trong linh vyc xtr 1i ngon ngtr tw nhién.

Trong 5 nam gan day, hé théng hoi thoai thuan van ban da xuét hién rat nhiéu trong
cac nghién ctru. Nhung ngoai viéc ddi thoai hoan toan bang van ban thi hinh anh va cam xuc
cling 1a mot yéu t6 quan trong khong thé thiéu trong cac cudc hoi thoai trén cac nén tang
nhin tin true tuyén ngay nay. Kha ning tuong tac két hop gitta cac phuong thire nay cho
phép con ngudi co thé dién dat cam xtic va ¥ nghi mot cach sinh dong, hiéu qua hon.

Cite this article as: Le Nguyen Thuy Duong, Le Ngoc Tuan, & Nguyen Hong Buu Long (2023). Integrating
sentiment factors into the context of a multimodal dialogue system. Ho Chi Minh City University of Education
Journal of Science, 20(1), 153-164.

153


https://journal.hcmue.edu.vn/
https://doi.org/10.54607/hcmue.js.20.1.3627(2023)

Tap chi Khoa hoc Trwéng DHSP TPHCM Lé Nguyén Thuy Dwong va tgk

Céc mo hinh hé thdng hoi thoai da phuong thire trude ddy déu tuan theo kién trac phan
téng. Céc luot noi trong phén ngtr canh duogc x1r 1i cuc b, sau d6 dugce ndi lai v6i nhau bﬁng
phép ndi. Do d6, su rang budc xuyén sudt toan bod cac luot nodi 1a khong tt. Trong nghién
ctru nay, chung t6i mong mudn xay dung mot hé thong hoi thoai da phuong thirc cho ngon
ngit tiéng Anh, tan dung kha ning tir cic mo hinh ngdn ngit 16n di duge tién huan luyén, voi
dau vao 1a ngit canh chira cac yéu t6 da phuong thirc — két hop van ban, hinh anh va
cam xuc.

Pham vi nghién ctru s&€ chi gidi han ¢ bd dir li¢u chtra cac cudc hoi thoai mién mé cho
tiéng Anh, do d6 s& khong co cac hudng phén tich va xir 1i lién quan dén kién thirc nén
chuyén biét cho mét linh vuc cu thé trong doanh nghiép (ban 1é, thwong mai dién tir...). Ngoai
ra, phén hinh anh trong tap dit li¢u thuc nghiém s€ chi bao gém nhitng 4anh meme, sticker
duoc st dung rong rai trong céc nén tang nhén tin truc tuyén hién nay. Tap dir li¢u thuc
nghiém s€ rat han ché su c6 mat cta cac hinh anh lién quan dén vat thé ngoai doi that nhu
con nguoi, dong vat, thién nhién...

Céch tiép can cho bai toan sinh ciu ciia mo hinh s& chi gi6i han ¢ hudng tiép can
seq2seq. Céach tiép can chii yéu cua dé tai la tan dung ngudn tri thire tir mé hinh ngén ngir
16n ty hdi quy dd duoc tién hudn luyén, sau d6 xac dinh bai toan cu thé va thuc hién thay doi
sa0 cho c6 thé tich hop su phu thudc ciia cac yéu t6 da phuong thirc. Hé thong hoi thoai cubi
cung phai ¢6 kha ning hoc da nhiém (multitask learning) dé giai nhitng bai toan sau: sinh
cau tra 101 (bai toan chinh), dg doan cam xtc (bai toan phuy), phan 16p ¥ dinh st dung anh
cho cau tra 101 (bai todn phuy).

2. Doi twong va phwong phap nghién ciru

M0 hinh co s¢ cua nghién ctru nay 1a mo6 hinh MOD (Zheng et al., 2021), nhoém téac gia
da tién phong trong viéc dua mo hinh ngon ngir 16n vao hé théng hoi thoai da phuong thirc.
Tuy nhién, chiing t6i nhan thiy ngit canh cia mé hinh co s¢ thiéu di yéu t6 cam xtc, ma yéu
t6 ndy rt quan trong trong cac cudc hdi thoai mién mé. Vi vay, chiing t6i dé xuét giai phap
rang budc cac yéu to da phuong thirc chit ché hon. Ngoai ra, chiing t6i ciing thuc hién khao
sat hi¢u qua cua dac trung anh dugc trich Xut tir mang CNN, da dugc tién huin luyén, nham
gitip mo hinh nhan biét ngir canh t6t hon.

Mo hinh d& xuit ma chiing toi st dung 1a mé hinh hé thong hoi thoai da phuong thirc
mién mé co thé sinh cau tra 16 ciing v6i cam xuc (néu c). Ngudi ding va hé thong co thé
n6i chuyén vé bat ki chii dé nao trong cudc song v4i ngon ngir 14 tiéng Anh, tuy nhién, ching
t6i can dua ra gii han cho bai toan nhu sau:

e Dinh nghia luogt noi: mdi luot noi dén tir mot nguoi noi khac nhau. Trong mot cude
hoi thoai, s€ chi gidi han 2 nguoi tham gia.

e Noi dung lugt noi: mdi lugt néi chi dé cap dén mot chu dé, mot thong tin nao d6 xuyén
sudt. Cu thé hon, tinh hubng 2 ngudi trao ddi song song cung lac nhiéu cu chuyén s& nim
ngoai pham vi bai todn ma chiing t6i dit ra. Do d6, mdi lugt néi chi thé hién mot cam xuc.
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e (Cac phuong thuce trong nglt canh: phuong thire chinh trong bai toan la van ban, cac
phuong thirc khac nhu hinh anh va cam xtic khong nhét thiét luén c6 mat trong toan bo cac
luot néi. Pidu nay ciing hoan toan pht hop véi tinh hudng thuc té, cac luot noi khong phai
lac nao ciing di kém v6i hinh anh va cam xtc ma con tuy thudc vao mong mudn ciia
nguoi noi.

e Hinh 4nh: chiing t6i sir dung tap dit liéu MOD (Zheng et al., 2021) d¢ huin luyén mo
hinh. Hinh 4nh duoc giéi han 1a cdc 4anh meme, nhan dan, han ché su c6 mat cua céac vat thé
ngoai doi thyc. Tuy nhién, hudng tiép cin cia mé hinh co s& va mé hinh cai tién 14 hoan
toan tong quét, co thé ap dung cho bét ki loai hinh anh nao tir doi thyc.

Vé huéng tiép can, md hinh s& tan dung kha ning ctia mo hinh ngdn ngir 16n da duoc
tién huén luyén, duoc tich hop kha ning hoc da nhiém dé giai quyét thém hai bai toan phu
(dg doan cam xtc va dy doan y dinh st dung anh cho cau tra 101) dé b6 trg cho bai toan
chinh la sinh cau.

Mo hinh co s6 tan dung mé hinh ngén ngit 16n da duogc tién huin luyén CDial-GPT
(Wang et al., 2020) dé thuc hién hoc chuyén giao cho bai toan sinh ciu. Tuy nhién, do thuc
nghiém trén bo dir lidu tiéng Anh ma mé hinh CDialGPT chi danh cho tiéng Trung Quéc
nén chung t6i quyét dinh thuc hién hoc chuyén giao dwa trén mot mo hinh ngdn ngit 16n
khac 1a DialoGPT (Zhang et al., 2019). Chang t61 st dung DialoGPT vi day 1a mé hinh ngén
ngir 16n sir dung chung kién tric v6i CDial-GPT. Hon nita, DialoGPT tin dung tri thic tir
GPT-2 (Radford et al., 2019) da duoc tién huin luyén tu gidm sat, sau d6 duogc huén luyén
thém thong qua lugng 16m dit liéu hoi thoai tir Reddit. Do do, n6 sé tdi uu qua trinh huén
luyén cho bai toan x4y dung hé thdng hoi thoai da phuong thirc hon so v6i cac phién ban mé
hinh ngdn ngit 16n khac. Sau déy 1a 3 bai toan can giai quyét:

e Bai toan sinh cau — Text response (TR): cho x, dau vao la ngit canh da phuong thuc tir
luot ndi dau toi lugt noi hién tai, thuc hién du doan tir tiép theo cho cu tra 1oi. V6i N 1a tong
s tir c6 trong chudi (téng sb token toi da).

Lyg == %Ly logp(e,yy, -, ¥io1;0)(1)

e Bai toan dy doan cam xuc - Emotion prediction (EP) ¢6 dau vao 1a ngit canh tir luot
no6i dau t6i luot ndi hién tai (x) va luot tra 101 (y,z), thuc hién dw doan cam xuc cia ciu tra
10i. Pay 1a bai toan phéan 16p truyén théng. Vi y,, 1a nhan ding cho cam xiic.

Lgp = —logp(x, yrg; 0)(2)

e Bai toan dy doan y dinh sir dung anh cho cau tra 1i — Intent classification (IC) c6 dau
vao 1 ngit canh tir luot noi dau téi lwot ndi hién tai (x) va luot tra 101 (yrg), thuc hién du
doan cau tra 101 hién tai c6 can sir dung thém anh hay khong, Véi C 1a s6 lwong nhén. Day
1a bai toan phan 16p nhi phan truyén théng. Véi y, 1a nhan dung.

Lic = —logp(x,yrg; 0)(3)
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Bai toan hoc da nhiém. Cho phén nglr canh cua lugt noéi hién tai, mo6 hinh dugc huén luyén
giai quyét dong thoi ca 3 bai toan trén. Him mat mat tong cho qua trinh hoc da nhiém 1a
téng c6 trong s clia cac ham mat mat thanh phan, v&i A,,1,,4, 1a 3 siéu tham sé duoc
tinh chinh.

LML, =1 4L+ 24 olgp+24 3Lic(4) . )

Kién tric cia mo hinh co s¢ duogc thra hudng y tudng tor GPT-2, bao gobm n khoi
Transformer Decoder chdng 1én nhau. Pau vao c¢6 3 dang vector nhung:

e Token embeddings: ddy 1a dic trung vin ban dugc trich xuat truc tiép tir ma tran trong
s6 Word Embedding c6 trong mé hinh. Ma trdn nay anh xa 1 token (1 tir) sang vector dic
trung tuong Ung.

e Positional embeddings: vector nhung biéu dién vi tri ctia token trong cau. Phép nhing
nay tuong tu nhu co ché nhing vi tri cua kién trac Transformers.

e Segment embeddings: vector nhiing dic biét dé thé hién trang thai cta token cung sd
chi muc trong token embeddings, duoc trich Xuét truc tiép tor ma tran trong sb Segment
embeddings, vdi s6 cot 1a sb token dic biét duoc sir dung trong Segment embeddings.

MO hinh ¢6 5 loai token dac biét sau:

o <endoftext>: token danh dau két thic luot noi;

o <speakerl>: danh déu luot noi cua nguoi thir nhét;

e <speaker2>: danh dau luot ndi ctia nguoi thir hai;

e <img>: danh déu token hién tai la ddc trung anh (trich xuét tr md hinh tich chap);

e <gen>: danh dAu token hién tai 1a mot token dic biét. Lop an cudi cua token sé& chtra
toan bo thong tin xuyén sudt cau. M6 hinh s& ding thong tin déu ra cia token nay dua qua
nhitng 16p tuyén tinh dé thyuc hién giai quyét cac bai toan phu (du doan cam xuc, ¥ dinh
sinh anh).

Riéng ddi v6i phan dic trung anh (*image features), dugc trich xuat tir mé hinh tich
chap 16n EfficientNet (Tan et al., 2019), chiing t6i s& cho mé hinh sir dung lan luot 2 phién
ban: EfficientNet voi ddc trung anh mac dinh va EfficientNet duoc huén luyén thém trén
anh cua tap dir li¢u huén luyén, hoc phan 16p cam xtic cua lugt ndi. Muc dich khong phai dé
mang tich chap hoc cach phan 16p ma 1a dé né hoc cach biéu dién ddc trung anh ma trudc
day chua timg dugc thiy qua, tir d6 n6 s& rat trich dugc dic trung chit lugng hon. Ching t6i
thyc hién diéu nay nhim danh gia d¢ hiéu qua cua dic trung anh khi ching dugc sinh ra boi
mang tich chdp, va mang nay da hiéu duoc cach biéu din anh tir tap huén luyén. Dau ra cua
mang tich chap s& 1a mot vector biéu dién dic trung cho anh dau vao. Pay vector ndy qua
mot 16p bién ddi tuyén tinh (Fully connected) dé dua vé cung kich thudc 4n caa mé hinh.
Sau d6 vector nay dugc dwa vao phan ngir canh ngay vi tri token véi chu thich (*image
features). Néu nhu cau hién tai khong c6 anh, phﬁn token cho anh s€ khong cé mat.
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Positional embeddings 1 2 3 4 5 6 7 8 9
ST TR oY oIy eIl <speaker1> <speaker1> <speaker1> <speakerl>  <img>  <speaker2> <speaker2> <speaker2> <gen>

Token embeddings <speaker1> [ESElle) | brother <endoﬂex1> <speaker2> <endoftexl> <gen>

Linear
project

Hinh 1. M6 td dau vao ciia mé hinh

Ca ba dang biéu dién dau vao s& duoc cong lai c6 duge biéu dién da phuong thirc dau
vao Et cho lugt nodi hién tai:

Et = TE' + PE* + SE'(5)

Biéu dién da phuong thirc diu vao s& truyén qua Masked multihead attention (Vaswani
et al, 2017) voi Query (Q), Key (K), Value (V) déu 1a Et, bén trong cac khdi Transformer
Decoder (DB). M6 hinh chira 12 khbi Decoder, mdi khdi c¢6 hai 16p: Masked Seft-Attention
va Mang truyén thing theo vi tri (Position-wise feed-forward network).

Transformer Decoder

-
’
I

Decoder Block

! Decoder Block

Feed Forward Neural Network

; Masked Self-Attention .:

Hinh 2. Kién tric ciia mét khéi Transformer Decoder
Dau ra ciia mdi khéi Decoder 1a dau vao ciia khdi Decoder tiép theo, cho toi khdi cubi
cung. Pau ra ciia mé hinh 13 16p 4n cudi (last hidden state), ban chat n6 van 1a chudi dau vao
ban dau nhung di duoc ting cudng thém thong tin xuyén sudt ngir canh da phuong thirc. M6
hinh s& dwa vao thong tin 16p an nay dé dua ra giai quyét 3 bai toan dit ra:
e Sinh cau: mé hinh sé& st dung thong tin 16p an cudi cua céc token, dua qua mot 1op
bién ddi tuyén tinh c6 kich thudc 1a tap tir vung dé tao ra phan phdi xac suit cua tap tir vung,
tir 46 ¢ thé dy doan dugce cac tir tiép theo tuong tng;
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e Dy doan cam xuc: md hinh sir dung thong tin 16p 4n cudi ctia token <gen>. Token nay
dung & cudi cau nén c6 kha ning nim tron toan b théng tin cta cac token trude nod (theo co
ché ctua masked multihead-attention). Thuc hién day 16p an cudi cua token <gen> qua mot
16p tuyén tinh voi ddu ra 1a s6 nhan cam xc, ta c6 dugc dau ra tuong tng;

e Duy doan y dinh str dung anh kém cau tra 161: thyc hién tuong tu voi1 du doan cam xuc.

| I

<speaker1> [EglEUlle] | brother i <endoftext> <gen>
[} [}

Last hidden
state

Transformer Decoder Block 12

Transformer Decoder Block 1

Positional embeddings 1 2 3 4 5 6 7 8 9
ST IR T G s <speaker1> <speaker1> <speaker1> <speakerl>  <img>  <speaker2> <speaker2> <speaker2> <gen>

Token embeddings <speaker1> [EglEIlle] | brother <endoﬂext> <speaker2> <endoﬂext> <gen>

Hinh 3. Kién tric ciia mét khéi Transformer Decoder

Qua trinh suy dién: mé hinh nhan dau vao 13 ngit canh (vin ban, hinh anh), sau d6 thyc
hién sinh cau tra 161. M6 hinh thuc hién du doan tung token tiép theo cho téi khi gap token
<endoftext> thi dirng lai. Sau d6 thuc hién gén thém token <gen> & cudi. Truyén thang chudi
cudi cling ndy qua md hinh mét 1an nira, liy ra duoc 16p an cudi cta token <gen>. Tir d6 du
doan dugc cam xuc va y dinh sir dung anh cho cau tra 1o1.

Cai tién cho m6 hinh co s6: Nhan thdy mé hinh co s¢ khong co sy tham gia cua yéu t6
cam xuc trong phan ngit canh, chung t6i quyét dinh giai quyét van dé nay. Giai phép 1a dua
yéu t& cam xuc vao phan ngir canh, trong tmg theo ting luot nodi (luot ndo khong co cam
xtc s& duge bo qua). Cam xuc ¢6 dang 1a dang nhan dinh danh dugc chuyén thanh vin ban
mo ta cam xuc twong ng, sau d6 dua vao ngir canh & giita nhitng luot noéi. Bang cach do,
rang budc trong ngtr canh c¢6 thém sy tham gia ctia phuong thirc cam xtc. Khi cam xuc da
xuat hién trong chudi dau vao, mod hinh sé& hoc duoc su tuong tac gitra thong tin ctia cdm xuc
v6i thong tin cta van ban va hinh anh bang co ché tap trung.

Ngoai ra, dé tang hi€u qua cua mo hinh trong vi¢c hiéu duoc thai dd va cam xtc cua
cau, mé hinh cai tién con dwa thém maot token mo ta cam xac & cudi (sau token <gen>), nham
¢p mo hinh du doan token nay — van ban mo td cam xtc cua cau tra 16i. M6 hinh lac nay
budc phai du doan yéu td cam xtic cua cau tra 101 dudi 2 dang: nhan dinh danh va token van
ban. Piéu nay gitp mo hinh ting kha nang hiéu ngit canh hon nira, dong thoi ciing tao ra sy
rang buoc manh mé€ hon cho phuong thirc cam xuc voi cac phuong thuce con lai (van ban,
hinh anh).
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Positional embeddings

1 2 3 4 5 5] 7 8 9 10
! ! | —— ! [ | |
LI EN T s [ ERl <speaker1> <speakeri> <speakeri> <speakerl>  <img> <emo>  <speaker2> <speaker2> <speaker2> <gen>

Token embeddings <speaker1> brother EERGITIEIEY “image feature | “emotion text [EEVEEL e <endoftext> <gen>

Linear
project

Hinh 4. Kién tric ciia mét khéi Transformer Decoder

Cac thiét 1ap thwe nghiém: Ca 2 mé hinh co so va mé hinh cai tién déu st dung chung
mot thiét 1ap dé dam bao tinh cong bang. Céc thiét 1ap nay da duoc ching t6i tinh chinh dé
rat ra duoc két qua thuc nghiém tdi uu. Chung t61 st dung thuat toan tdi vu AdamW
(Loshchilov et al., 2017) (bién thé amsgrad) dé hoc cac trong s ctia mé hinh vé6i hé sé hoc
gbc 1a 3e-5, cung voi thuat toan diéu khién hé sé hoc Cyclical (Smith et al., 2017), véi hé sb
hoc ti da 13 Se-3. Ching t6i huén luyén hé théng trén 8 epoch véi kich thudc batch 1a 64.
Do dai chudi ti da cho phép 1a 256 (phan ngit canh t6i da 233, phan tra 1o toi da 23). Thuét
todn tach tr dugc str dung la Byte Pair Encoding (Sennrich et al., 2015). Ching t61 sir dung
md hinh ngdn ngit 16n duoc tién huin luyén DialoGPT (Zhang et al., 2019), phién ban
"small" véi 125 triéu tham s, kién trac c6 kich thudce an 1a 768 va 12 khéi Transformer
Decoder. M hinh c6 thém 2 16p neural truyén thang (khong 16p 4n), danh cho 2 bai toan
phu. Trong s6 tiéu bién ctiia mo hinh (weight decay) duoc dat mac dinh 1a 0.001. Thuat toan
sinh cau duoc lya chon trong qua trinh danh gia 1a LAy mau Nucleus, v6i gia tri ngudng p
bang 0.75 va gia tri nhiét 46 temperature 13 1 theo mic dinh. Qua trinh tinh chinh siéu tham
s6 duoc thuc hién trén tap danh gia, sau d6 méi dugc danh gia va 1ay két qua cudi cing trén
tap kiém tra.

Ngon ngir 1ap trinh cho qua trinh thuc nghiém duoc st dung 1a Python, cung véi thu
vién Pytorch va HuggingFace dé 1ap trinh hoc sau cho mé hinh ngén ngit. Phan thuc nghiém
duoc tién hanh chay trén 1 GPU NVIDIA A100 40GB PCle, va mot 1an huén luyén sé& ton
khoang 1,5 ngay.

3.  Két qua va thao luin

Déi v6i bai toan sinh cau, ching toi str dung d6 do Perplexity va BLEU véi 2-gram,
3-gram va 4-gram. Ngoai ra, d6 do Distinct n-gram (Dist-n) (Li et al., 2015) dugc st dung
dé do muc do da dang trong cach str dung ngdn ngit voin 1a 1 va 2. Cac dau sao (*) & trudc
tén mo hinh dai dién cho viéc mo hinh nay sur dung dac trung anh dugc tao ra tir mang tich
chap da duoc tién huin luyén trén anh cua tap dir li¢u huén luyén. Pé thuan tién cho viéc goi1
tén, chung t6i s& goi "mé hinh*" dé phan biét voi mé hinh dung dic trung gbe. Két qua chi
tiét & Bang 1.
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Bing 1. Két qua thuwc nghiém badi todn sinh cdu

Perplexity BLEU-2 BLEU-3 BLEU-4 Dist-1 Dist-2

MO0 hinh co s& 26,65 14,68 4,35 1,01 2,81 17,58

M5 hinh céi tién 22,04 14,88 4,44 1,13 2,75 16,09
*MO hinh co s& 26,54 14,73 4,40 1,09 2,95 17,93
*M5b hinh cai tién 21,94 14,91 4,57 1,28 2,71 15,64

Két qua thuc nghiém cho thidy mé hinh cai tién da c6 nhing cai thién & do do Perplexity
(giam 4,6 & mo hinh thuong va 4,6 & mo hinh*), BLEU-2 (tang 0,2 & md hinh thuong va
0,18 & mo6 hinh*), BLEU-3 (tang 0,09 ¢ mo hinh thuong va 0,17 & mo hinh*), BLEU-4 (tang
0,12 & m6 hinh thuong va 0,19 & mé hinh*). Tuy nhién, c6 thé thidy mé hinh cai tién bi giam
chi s6 Distinct-n gram di 1 luong nho. M6 hinh* ciing hoan toan t6t hon so véi mé hinh goc
& ca phién ban co s 14n cai tién.

Déi voi bai toan du doan cam xc, ching t6i sit dung do chinh xac (accuracy) top 1,
top 3 va top 5. Str dung thém do do weighted F1 dé danh gia chinh xac hon vi nhin cam xuc
c6 su mat cin bang nén can c6 su tham gia cta ti 1& nhin trong két qua danh gia. Két qua chi
tiét & Bang 2.

Bing 2. Két qua thue nghiém badi todn dw dodn cam xiic

Accuracy topl  Accuracy top3  Accuracy top5  Weighted F1

MO0 hinh co s& 67,77 73,09 76,52 56,65
M5 hinh ci tién 69,01 75,24 78,95 57,42
*M06 hinh co s¢ 68,30 75,38 79,45 56,79
*Mb hinh cai tién 69,49 78,17 82,94 57,54

Tir két qua ¢ Bang 2, ta thdy rd mo hinh cai tién ting manh d6i véi ca mo hinh binh
thudng va mo hinh* trén tit ca cac do do: Accuracy top 1 (ting 1,3%, 1,19%), Accuracy top
3 (tang 2,2%, 2,79%), Accuracy top 5 (ting 2,43%, 3,49%), va diém Weighted F1 (ting
0,7%, 0,75%).

Két qua thuc nghiém cia bai toan phan 16p y dinh ding anh thé hién chi tiét 6 Bang
3. Két qua cho thiy mé hinh cai tién ting nhe trén Accuracy (ting 0,6%, 1,13%) va Weighted
F1 (tang 0,5%, 0,1%).
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Bing 3. Két qua thuwc nghiém bai todn phan 16p ¥ dinh ding anh

Accuracy Weighted F1
M6 hinh co sO& 58,22 53,08
M5 hinh cai tién 58,84 54,53
*Mo hinh co s& 59,06 54,47
*Mo hinh cai tién 60,19 55,57

Duya vao nhimg két qua kha quan trén, c6 thé thay viéc tich hop yéu to cam xiic vao su
phu thudc ngit canh, va viéc tinh chinh m6 hinh dy doan phﬁn token mo ta cam xuc da dem
lai nhitng cai thién rd rét. M6 hinh luc nay phai du doén yéu té cam xtic dudi 2 dang 1a nhén
dinh danh va token van ban. Vi vay, mo hinh da hoc dugc thém thong tin tir yéu td cam xuc
va su rang budc ctia cam xuc v4i van ban va hinh anh, tir d6, gitp né hiéu sdu duoc ngit canh
hon nita va cang cb thém chit luong dy doan ciia mé hinh. Pau ra ciia mé hinh dugc cai tién
khi ¢6 thém sy dong gop cua yéu td cam xtic. Tuy thay doi trén c6 phan 1am cho mé hinh cai
tién sinh cau kém da dang hon so v&i mé hinh co s¢, nhung nguoc lai n6 lai hiéu qua hon
trong viéc xur li cac bai toan dat ra. M6 hinh* hoan toan t6t hon so v&i mé hinh st dung déc
trung gbc. Mang tich chap hoc cach biéu dién anh trong tip huan luyén da cung cip dic
trung anh t6t hon. Chat luong dic trung anh t6t hon gitp mo hinh nhan biét dugc ngit canh
sau hon, va dat duoc két qua danh gia kha quan hon.

V& phan suy dién, chung t6i dua ra hai két quéa thé hién Hinh 4 va Hinh 5, mé hinh cai
tién co phan vuot troi hon khi cau sinh ra co chit lwong tét hon so véi mé hinh co sd. Cau
tra 101 khong phai lac ndo ciing 6n dinh vi c6 thém thong tin cam xtc ma hé théng du doan.
Tuy nhién, ca hai md hinh déu c6 thé sinh ra cac cau tra 161 hoan chinh, hop véi vin phong
no6i va ngit canh cua cude hdi thoai.

Baby I'm leaving in the afternoon - Baby I'm leaving in the afternoon

a_; on the 30th on the 30th disappointed
So sad! What year and month will miss i e et ymr Sk IO il
we meet agaln e meet again
—
3‘231 =8 ﬁi i
| am sad too! It's winter vacation,
the school asked me to leave on nappy and I'm back at the end of SomT
ﬁ-) the 6th, and I'm free on the 7Tth = %: September L]

Hinh 3. Két qua suy dién thir nhat
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@f Iwanttoloseweight = normal a I want to lose weight
Lose weight and lose weight, the Lose weight and lose weight, the
more you lose, the more fat you get more you lose, the more fat you get
-
-
hozeb hoza

eri . ang
See how serious you are, come on ) } Don't want to talk to you anymore 3

Hinh 4. Két qua suy dién thir hai

4.  Kétluan

Trong nghién ctru nay, ching t6i d tién hanh khao sat, nghién ctru cac huéng tiép can
cho bai toan xay dung hé théng hoi thoai da phuong thirc. Chiing t6i da sir dung hudng tiép
can 13 tin dung kha ning cia mo hinh ngdn ngir 16n dé trich xuét thong tin van ban, hinh
anh, cam xuc tir cac cudc hoi thoai, déng thoi tao su rang budc nglr canh cho cac phuong
thtirc khac nhau. M6 hinh c6 kha nang hoc da nhi¢ém, xtr 1i cung ltc 3 bai toan. Chung t6i
ciing thyc hién tién huin luyén phan 16p cho moé hinh CNN nham ting chat lwong dic trung
anh dau vao cho mé hinh hoi thoai.

Tt do, chung to1 tién hanh thuc nghi¢m va dat dugc két qua tdt hon so v&i mo hinh co
s&. Viéc dua yéu td cam xuc vao nglr canh va thyc hién tinh chinh mé hinh dy doén cam xuc
dudi dang nhan dinh danh va token van ban miéu ta cam xuc da tao dugc su phu thudc dﬁy
da da phuong thirc cho ngit canh. Ngoai ra, viéc cho mé hinh tich chap hoc trudc cach biéu
dién anh tir tap hudn luyén ciing gitp cai thién dang ké két qua thuc nghiém.

Trong twong lai, chiing t6i dé xuit 4 hudng phat trién cho dé tai nay. Tht nhat, nghién
ctru va thyc hién tich hop thém hudng giai quyét cho bai toan truy hdi anh (image retrieval).
M3 hinh s& c6 kha ning hoc da nhiém giai quyét cung luc 4 bai toan: sinh cau, dy doan cam
xuc, phan 16p ¥ dinh dung anh cho cau tra 10, va truy hdi anh. Thit hai, trich xudt hinh anh
thanh 1 chudi cac token trong ngir canh nhu huéng tiép can cua Vision Transformers
(Dosovitskiy et al., 2020). Thir ba, thuc hién két hop mé hinh ngon ngit 16n véi kién trac
phan tang, theo nhu ¥ tudng cua mo hinh Hierarchical Transformer (Santra et al., 2020).
Viéc két hop mé hinh ngon ngir 16n véi kién tric phan ting, cing v6i su tham gia ciia cac
phuong thirc khac (hinh anh, cam x{ic) s& tao ra mot hudng tiép can kha méi mé va ddy tiém
ning cho bai toan xay dung hé théng hoi thoai da phuong thirc. Thir tu, sir dung két hop
huéng tiép can truy hoi va sinh cdu cho hé thong hoi thoai da phuong thirc (Zhang et al.,
2021) trén hé thdng hoi thoai truyén thdng. Pay ciing 13 mot hudng tiép cin hoan toan méi
mé cho bai toan x4y dung hé thong hoi thoai da phwong thire, khic phuc duoc diém yéu cua
hudng tiép can sinh cau. Téng Kkét lai, dé dat dugc nhiing Kkét qua kha quan hon nira trén bai
toan x4y dung hé thong hoi thoai da phuong thirc, va ap dung két qua nghién ctru vao thuc
tién, chiing ta cAn nhitng budc tién nghién ctru vuot trdi hon nira trong twong lai.
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% Tuyén bé vé quyén loi: CAc tAc gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

% Loi cam on: Chang t6i xin chan thanh cam on Trung t&m Ngbn ng& hoc Tinh toan,
Pai hoc Khoa hoc T nhién, PHQG-HCM hé tro trong suét qua trinh nghién cdu.
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ABSTRACT

The text-based dialogue systems using the seq2seq model have been extensively used in recent
research. However, besides purely text conversations, images and emotions are also important
factors. In 2021, Zheng et al. presented MOD which can dialogue with text, visuals, and classify
emotions. In spite of the promising performance of MOD, the input context does not use the emotional
element. In this article, we improve MOD by adding the sentiment factor binding to the other two
factors (text, image) to enhance the quality of the information in the context and help the model
capture the context more deeply. Finally, we incorporate image features retrieved from the CNN
network for the input context to improve the quality of visual features. Finally, our model improved
the BLUE-4 score by 0.19 and the Perplexity by 4.6 compared to MOD. The results show that our
model (integrating the sentiment factor into the context) performs better.

Keywords: context-aware dependency; large language model; multimodal dialogue system;
multitask learning; sentiment factor.
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