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1. Ho va tén nghién ciru sinh: Nguyén Thi Cam Van... 2. Gi6i tinh: Nit...........c............
3. Ngay sinh: O7/11/1995.....coviiiiiiieieeeeeeeeeee e, 4. Noi sinh: Ha NQi...................

5. Quyét dinh céng nhan NCS s6 25- QD/CTSV ngay 14 thang 01 nim 2022 cta Hiéu
trudng truong Pai hoc Cong ngh¢, PHQG Ha Noi.

6. Cac thay doi trong qua trinh do tao:

- B0 sung can bo huéng dan theo Quyét dinh sé 1181/QD-PT ngay 29/11/2022 cua
Hi¢u truong Truong Pai hoc Cong nghé. Cu thé, bd sung TS. Lé btrc Trong 1a cdn bo
huéng dan phu

- Gia han thoi gian hoc tap (24 thang) theo Quyét dinh s6 2833/QP-PHCN ngay
03/12/2024 cua Hi¢u truong Truong Pai hoc Cong nghé. Cu thé, thoi gian gia han bét
dau tir ngay 01/01/2025 dén ngay 01/01/2027.

- Diéu chinh tén dé tai luan an theo Quyét dinh s6 391/QD-DHCN ngay 04/03/2026 cua
Hi¢u truéng Truong Pai hoc Cong ngh¢. Cu thé, diéu chinh tén dé tai ludn an tur:
“Nghién citu cdc mé hinh hoc may tong hop dit liéu da phwong thirc tng dung trong
cdc hé thong thwong mai dién 1’ thanh “Cdc mé hinh hoc sdau két hop da phiong
thire tién tién nhdn dién cam xiic trong héi thoai véi théng tin khéng day di va mdt
cdan bang”

7. Tén dé tai luan an: Cdc mé hinh hoc siu két hop da phwong thirc tién tién nhan dién
cdm xiic trong hoi thoai véi thong tin khong ddy dii va mét cdn bang........................

8. Nganh dao tao: Hé thong thong tin..............cc.co....... 9. Ma sd: 9480104....................

10. Can b hudng dan khoa hoc: PGS.TS. Ha Quang Thuy, TS. Lé Puc Trong..............

11. Tém tat cac két qua m6i cla TUAN AN ...

Vé két qua chinh va déng gép méi:

- Luan 4n d xuét cic md hinh CORECT va MultiDAG+CL cho bai toan nhan dién va
phan tich cam xuc da phuong thire trong hoi thoai; trong d6, CORECT sur dung mang
no-ron tich chap trén do thi quan hé - thoi gian RT-GCN (Relational Temporal Graph
Convolutional Network) va mo-dun tuong tac lién phuong thirc tung cdp P-CM
(Pairwise Cross-modal Feature Interaction) dé cai thién hop nhat thong tin va mo hinh
hoa quan hé¢ lién phuong thirc, con MultiDAG+CL mo6 hinh hoa hoi thoai dudi dang
db thi c6 hudng khong chu trinh DAG (Directed Acyclic Graph) két hop chién luoc
hoc theo 19 trinh (Curriculum Learning).



- Luan an d¢ xuit mo6 hinh Mi-CGA, mot mang chil y trén d6 thi lién phuong thirc gom
ba thanh phan chinh: biéu dién da phwong thic khéng day du IMR (Incomplete
Multimodal Representation) dé ma hoa cAu hinh thiéu phuong thire, mé-dun uée lugng
dac trung FE (Feature Estimation) dé tai tao dic trung cho phuong thirc bi thiéu, va
mang cha ¥ d6 thi lién phuwong thic CGA-Net (Cross-modal Graph Attention
Network) dé lan truyén va hop nhat thong tin bd sung giita cac modality trén d6 thi
hoi thoai, qua d6 duy tri hiéu nang moé hinh trong nhiéu kich ban thiéu phuong thirc
khac nhau..

- Luéan 4n dé xuét hai phuong phap Ada2l va SPCL dé xtr Iy mat can bang phuong thirc
va d¢ kho hoc khong déng déu; trong do, Ada2l diéu chinh dong trong s6 dic trung
AFW (Adaptive Feature Weighting) va trong s phuong thic AMW (Adaptive
Modality Weighting), con SPCL a2 m6-dun dang doc 1ap mo hinh (model-agnostic)
cho phép mé hinh hoc tir d& dén khé dya trén do kho & cp do phat ngdn va hoi thoai.

Cac két qua thuc nghiém cho thdy cac mo hinh dé xuét déu dat hodc vuot cac phuong phap
tién tién hién tai vé do chinh xac, F1 va d6 on dinh trén nhiéu thiét 1ap da phuong thirc,
qua d6 giai quyét hiéu qua cac van dé khoa hoc va k¥ thuat vé: (i) thiét ké chién lugc hop
nhat théng tin tin dung tot dic trung ndi va lién phuong thirc; (i) mé hinh héa ciu tric
dong, phu thude thoi gian va quan h¢ ngudi néi trong hdi thoai; (iii) hoc da phuong thirc
bén vitng khi dir liéu khong ddy du va phan bé 1éch.

Vé y nghia khoa hoc: Lu4n an xay dung mot khung tiép can thdng nhat cho hoc may da
phuong thurc trong nhan dién cdm xuc hdi thoai, két ndi ba truc nang lyc chinh: mo6 hinh
hoa hoi thoai da phuong thirc co cAu trac, hoc biéu dién bén vitng duoi diéu kién thiéu
phuong thire, va diéu tiét dong qua trinh hoc dé giam chi phdi ctia modality troi.

Vé y nghia thye tién: Cac mo hinh va ky thuat dé xuat co thé dugc ap dung dé nang cao
chét luong cac hé thong twong tac ngudi-may, tro Iy o, phéan tich cam xuc va quan diém
ngudi dung trong cac nén tang mang xa hoi, hdi nghi truc myén va dich vu khach hang st
dung dit liéu da phuong thirc, gop phan cai thién trai nghiém ngudi dung va hd tro ra quyét
dinh trong cac tmg dung phan tich hanh vi va truyén thong sd.

12. Kha ning tmg dung trong thyec tién:

Cac mo hinh va k¥ thuat ctia luan an co thé tich hop vao céac hé¢ théng hoi thoai thong minh
dé nhan dién cam xtc da phuong thirc trong thoi gian thuc, ho tro diéu chinh chién luoc
phan hoi, phan ludng chim séc khach hang va canh bao sdm cac trang thai cam xtic tiéu
cuc. Cac két qua ciing c6 thé duoc khai thic trong cac nén tang phan tich hanh vi s6 nham
theo ddi xu hudng cam xuc, toi uvu ndi dung va nang cao muc do gan két ciia nguoi dung.

13. Nhirng hudng nghién ciru tiép theo:

Trong thoi gian téi, ¢6 thé mé rong nghién ciru sang cic ngdn ngit va mién tng dung khac
(vi du: tiéng Vi¢t, hoi thoai trong cham soc y té hodc gido duc), cling nhu tich hop thém
cac ngudn dit liéu sinh 1y hodc hanh vi dé ting do tin cdy ciia mo hinh. Mot hudng khac 1a



nghién ctru cac kién tric nhe hon va co ché hoc truc tuyén dé trién khai hiéu qua trén cac
hé théng thoi gian thuc va thiét bi tai nguyén han ché.
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main.937 (Scopus, CORE Rank A* Conference)

. Cam-Van Thi Nguyen, Cao-Bach Nguyen, Duc-Trong Le, and Quang-Thuy Ha. 2024.

“Curriculum Learning Meets Directed Acyclic Graph for Multimodal Emotion
Recognition”. In Proceedings of the 2024 Joint International Conference on
Computational Linguistics, Language Resources and Evaluation (LREC-COLING 2024),
pages 4259-4265, Torino, Italia. ELRA and ICCL. https://aclanthology.org/2024.1rec-
main.380/ (Scopus, CORE Rank B Conference).
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the presence of incomplete modalities”, Neurocomputing, Volume 623, 2025, 129342,
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Impact Factor: 6.5)

. Phuong-Anh Nguyen, The-Son Le, Duc-Trong Le, Cam-Van Thi Nguyen®*. 2026.
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Multimodal Conversational Emotion Recognition.” Neural Computing and Applications
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- Under Decision No. 1181/QD-DT dated 29 November 2022 of the Rector of the
University of Engineering and Technology on the appointment of an additional
academic supervisor, Dr. Le Duc Trong was appointed as the co-supervisor.

- Under Decision No. 2833/QD-DHCN dated 03 December 2024 of the Rector of the
University of Engineering and Technology on the extension of the study period for 24
months, the extended period is from 01 January 2025 to 01 January 2027.

- Under Decision No. 391/Qb-DHCN dated 04 March 2026 of the Rector of the
University of Engineering and Technology on the adjustment of the dissertation title,
the dissertation title was changed from “Research on multimodal data fusion machine
learning models for e-commerce systems” to “Advanced Deep Multimodal Fusion
Models for Emotion Recognition in Conversation Under Incomplete and Imbalanced
Modalities”.

7. Official thesis title: Advanced Deep Multimodal Fusion Models for Emotion
Recognition in Conversation Under Incomplete and Imbalanced Modalities............

8. Major: Information System...........c.ccccveenenne 9. Code: 9480104 ......cvveereeeeeee,

10. Supervisors: Assoc. Prof. Ha Quang Thuy, Dr. Le Duc Trong.........ccceccveeevverieennnnne.

11. Summary of the new findings of the thesis: ........c.cccooiiiiiiiiiiiii e

Regarding the main results and novel contributions:

- The dissertation proposes the CORECT and MultiDAG+CL models for multimodal
emotion and sentiment recognition in conversation. CORECT employs a relational
temporal graph convolutional network (RT-GCN) and a pairwise cross-modal feature
interaction module (P-CM) to improve information fusion and the modeling of
cross-modal relations, while MultiDAG+CL represents conversations as a directed
acyclic graph (DAG) combined with a curriculum learning strategy.

- The dissertation proposes the Mi-CGA model, a cross-modal graph attention network
with three main components: an incomplete multimodal representation (IMR) to
encode configurations with missing modalities, a feature estimation (FE) module to
reconstruct features for missing modalities, and a cross-modal graph attention network
(CGA-Net) to propagate and integrate complementary information across modalities



on the conversational graph, thereby maintaining model performance under diverse
missing-modality scenarios.

- The dissertation proposes two methods, Ada2l and SPCL, to address modality
imbalance and uneven learning difficulty. Ada2l adaptively adjusts feature weights
(AFW) and modality weights (AMW), whereas SPCL is a model-agnostic plug-in
module that enables models to learn from easy to hard examples based on difficulty at
both utterance and conversation levels.

Experimental results show that the proposed models achieve accuracy, F1 and stability that

are competitive with or superior to state-of-the-art methods across multiple multimodal

setups. These results effectively address key scientific and technical issues, including: (1)

designing fusion strategies that fully exploit both intra-modal and cross-modal

characteristics; (i1) modeling dynamic conversational structures, temporal dependencies
and speaker relations; and (iii) developing robust multimodal learning under incomplete
and distributionally skewed data conditions.

In terms of scientific significance, the dissertation establishes a unified framework for
multimodal machine learning in conversational emotion recognition, integrating three
main capability axes: structured modeling of multimodal conversations, robust
representation learning under missing modalities, and dynamic regulation of the learning
process to mitigate dominance of any single modality.

In terms of practical significance, the proposed models and techniques can be applied
to improve the quality of human-computer interaction systems, virtual assistants, and user
emotion and opinion analysis on social media platforms, online conferencing systems and
customer service applications that rely on multimodal data, thereby enhancing user
experience and supporting decision-making in behavioral analytics and digital
communication scenarios.

12. Practical applicability, if any:

The models and techniques developed in this dissertation can be integrated into intelligent

conversational systems to perform real-time multimodal emotion recognition, thereby

supporting adaptive response strategies, customer service routing, and early alerts for
negative emotional states. The results can also be exploited in digital behavior analytics
platforms to track emotional trends, optimize content, and enhance user engagement.

13. Further research directions, if any:

Future work may extend the study to additional languages and application domains (for

example, Vietnamese, conversational data in healthcare or education), as well as

incorporate physiological or behavioral signals to further improve model reliability.

Another promising direction is to design lighter architectures and online learning

mechanisms for efficient deployment in real-time systems and on resource-constrained

devices.
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