)

S =
= = \% REEEREEEES
Y Y & i

...........

N

ICEET &t \)

\ .......

BthEFUBEEHRTRRERAE i

International Conference on E-learning and Educational Technology

50 LR 2 S0 485 He XX

14 L4 ) \\\&K\/\.jko
_ w3 & PROCEEDINGS

...........
...........
...........

.......
-------
......
......
......

.............
............
...........
...............

ooooo

+ o+
+ +

+ +

+ o+




2026 FABBAEHBRBERHNER 2026 £ 05 B 20 HRETI=ILHE KB LR

BARMEHZ RTAF VLR TR AR

Design of a Web-Based Learning Attention Monitoring System Integrated with
Gaze Tracking

Fisklrige
Liao,Ya-Lin! Wang, Dai-Yi?
T AF A AFERTF LA
Providence University Department of Applied Artificial Intelligence
Student
E-mail : cxghk581@gmail.com
EEF AIFERTF b R
2Providence University Department of Applied Artificial Intelligence
Associate Professor
E-mail : ophelia.wang@gmail.com

&

HERTEYPEL 2 REFHUTEEESS AR H P E Y ERY PR
PG AFLRVIRE - FRTREV AL ER G N RRERBRE
MediaPipe Face Mesh £ TensorFlow.js » il §f % =2 = B A CARRIERIBD] > £ F
W E ARG IR T ERARSUE Bk IR R KPR R R iR &

PR ERP TR EREE THARE (AOl) | 84 3 PALRE
T2 AOl 27 % AR GAEPFFF AL EF B TR EF LR RS I
Firebase Z =4 FAL A o & % & B it 4 512 BRI R ~ Poo HUNRCE > 1WA & 7 R

2o SMIFYIARLAEREE- RS A FIFHLEAS

Mk P ARMEES MFEY AR 4 TRl MediaPipe
Abstract

As asynchronous online learning becomes increasingly prevalent, teachers face significant
challenges in monitoring students' real-time attention states. This study designs and develops
a web-based learning attention monitoring system that combines a standard webcam with
MediaPipe Face Mesh and TensorFlow.js to construct a personalized gaze prediction model

entirely within the browser, without requiring any specialized hardware. The system adopts a
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dual-module architecture: the teacher module provides a dynamic content annotation tool
allowing instructors to designate Areas of Interest (AOIs) for specific time segments within
instructional videos; the student module performs real-time gaze coordinate detection and
comparison against AOQIs, triggering visual guidance interventions upon deviation and
synchronizing full behavioral logs to a Firebase cloud database. This paper focuses on
describing the system's overall architecture, core technical modules, and operational workflow,
offering a low-cost, highly deployable solution for attention monitoring in online learning

environments.

Keywords: gaze tracking; online learning; attention monitoring; MediaPipe
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