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6. Cac thay doi trong qua trinh dao tao:

7. Tén dé tai luan an: Nghién ciru va phat trién giai phap theo ddi chuyén dong mat ho tro
tré rdi loan phat trién
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11. Tém tat cac két qua méi cia luan an:

Muc dich va dbi twong nghién ctru cua luan an:

e Muyc tiéu 1: Pé xuat phuong phap xay dung bd dir liéu da phuong thirc 1am co so
dinh lugng dé mo hinh hoa hanh vi nhén thirc va tuong tic ciia nhom tré réi loan phat
trién.

e Muyc tidu 2: Dé xuat giai phap k¥ thuat trich xuat ty dong cac dic trung hanh vi thi
giac trén cac ndi dung hién thi (chudi khung hinh déng) nham hd trg quy trinh danh
gia thuc chung.

e Muc tiéu 3: Dé xuat va trién khai phuong phap hd tro can thiép ca nhan héa dya trén
dir liéu hanh vi thi giac, tich hop vao cac hé thong s6 hoa (nén tang web va ing dung
di dong) gitip tu dong diéu phdi ndi dung va gidm tai nhan thire cho ngudi hoc.

Céac phuong phép nghién ctru da str dung:

e Phan tich dinh luong dit lidu cong khai: Trién khai phuong phap nghién ctru dinh
luong thong qua viéc thiét ké qui trinh thu thap, dong bd va phan tich cac bo dit lidu
d6i véi tré 1i loan phat trién.

e Phuong phép trich xuat ddc trung lai: Tich hop mé hinh phan doan hinh anh bat ky
(SAM), thuat toan phat hién diém cd dinh (PeyeMMYV) va k¥ thuat ludng quang hoc
nham ty dong hoa viée xac dinh ving quan tim (AOI) trén chudi khung hinh dong.

e M5 hinh hoa va hoc may: Ung dung cdu tric mang Bayes dong (DBN) va kién trac



dd thi vong 1ap kép dé dinh luong trang thai nhan thuc tiém an. Hé théng st dung
thiét ké truong hop don (SCED) va kiém dinh théng ké Tau-U dé danh gia hiéu qua
duy tri k§ nang.

Céc két qua chinh va két luan:

Xay dung bo dit lidu hé thdng hoa: Xay dung thanh cong bo dir liéu da phuong thire
ddng bo (bao gém toa do diém nhin, mbc thoi gian, thao tac chudt) cua tré rdi loan
phat trién, tao 1ap co so huén luyén cho céc thuat toan phan loai va chan doan.

Ty dong hoéa trich xuat dic trung: Phuong phap lai dé xuét da thay thé quy trinh gan
nhan thi cong trén ludng dit liéu video dong. Cau tric nay cho phép duy tri tinh nhat
quan khi nhan dién va phan tich mau hinh xir Iy thong tin ddc thu cta tré rdi loan phat
trién.

Mo hinh héa trang thai nhan thirc: M6 hinh hoa tién trinh danh gia nhan thirc thong
qua cau trac mang Bayes dong (DBN) va kién tric vong lap kép. Diéu nay gbp phan
dinh hinh co s& khoa hoc va thuc tién, 1am tién dé cho viéc phat trién cac mé hinh
can thiép giao duc phi hop véi tré co rdi loan phat trién.

Heé thdng tich hop cong nghé theo doi chuyén dong mat vao hé co so luat suy dién.
Két qua tai phan tich tap dit liéu theo thiét ké truong hop don (SCED) va chi s6 théng
ké Tau-U dat mirc 0,93 di cung cap co so dinh lugng vé kha nang duy tri tinh 6n dinh
ctia k¥ ning sau can thiép. Dit liéu nay dong thoi khang dinh vai trd cia quy dao diém
nhin trong tién trinh nhan dién dic trung va ho tro diéu chinh hanh vi.

Can thiép c4 nhan hoa: Trién khai cic phan hé tuong tic sé (nhu EzMath, EzRead)
tuan thi nguyén 1y trién khai doc 1ap. Cac nén tang nay tmg dung co ché diéu chinh
giao dién vi md va phan hoi vong kin dé giam tai ap luc nhan thirc ngoai lai, duy tri
hiéu qua hoc tap 6n dinh cho tré rdi loan phat trién.
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Cam-Huong Nguyen, Thanh-Ha Le, and Thi-Duyen Ngo. A Zero-Shot Segmentation
Framework Using Eye-Tracking and the Segment Anything Model: Automated
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11. Summary of the new findings of the thesis:
Objectives and Research Subjects of the Thesis

o Objective 1: Propose a methodology for constructing multimodal datasets as a
quantitative basis for modeling the cognitive and interactive behaviors of children
with developmental disorders.

o Objective 2: Propose technical solutions for the automated extraction of visual
behavior features from displayed dynamic content (sequences of dynamic frames)
to support empirical evaluation procedures.

o Objective 3: Propose and implement personalized intervention support methods
based on visual behavior data, integrated into digital systems (web platforms and
mobile applications) to automatically coordinate learning content and reduce
cognitive load for learners.

Research Methods Employed

o Quantitative Data Analysis: Apply quantitative research methods through the design
of procedures for collecting, synchronizing, and analyzing datasets related to
children with developmental disorders.



Hybrid Feature Extraction Method: Integrate the Segment Anything Model (SAM),
the PeyeMMYV fixation detection algorithm, and optical flow techniques to automate
the identification of Areas of Interest (AOIs) in dynamic frame sequences.
Modeling and Machine Learning: Apply Dynamic Bayesian Network (DBN)
structures and dual-loop graph architectures to quantify latent cognitive states. The
system employs Single-Case Experimental Design (SCED) and Tau-U statistical
analysis to evaluate the maintenance of acquired skills.

Key Results and Conclusions

Systematic Dataset Construction: Successfully constructed synchronized
multimodal datasets, including gaze coordinates, timestamps, and mouse
operations, for children with developmental disorders, providing a basis for training
classification and diagnostic algorithms.

Automated Feature Extraction: The proposed hybrid method replaces the manual
labeling process for dynamic video data streams. This framework maintains
consistency in identifying and analyzing distinctive information-processing patterns
of children with developmental disorders.

Cognitive State Modeling: The cognitive assessment process was modeled using
Dynamic Bayesian Network (DBN) structures and dual-loop graph architectures.
This contributes to establishing a scientific and practical foundation for the
development of educational intervention models appropriate for children with
developmental disorders.

Integration of Eye-Tracking Technology into the Inference Rule Base: The system
integrates eye-tracking technology into its inference rule base. Re-analysis of the
dataset using Single-Case Experimental Design (SCED) and a Tau-U statistical
value of 0.93 provided a quantitative basis for evaluating the stability of skills after
intervention. The results also confirmed the role of gaze trajectories in feature
recognition and behavioral adjustment.

Personalized Intervention: Independent digital interaction subsystems, such as
EzMath and EzRead, were deployed. These platforms employ micro-interface
adjustment mechanisms and closed-loop feedback to reduce extraneous cognitive
load and maintain stable learning outcomes for children with developmental

disorders.
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