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1. 2026 CACS Shuttle Bus

CACS 2026 provide free shuttle buses between the conference venues, with a
detailed timetable listed below:

October 22, Thursday

FCU — Insky Insky Hotel
THSR — FCU FCU — THSR Hotel THSR
07:30 | 09:30 12:00 17:00 20:10
08:00 11:00 17:30 17:20 20:40
08:30 12:00
October 23, Friday

FCU — Truelove Insky Hotel
THSR = FCU FCU = THSR Garden Hotel —THSR
07:30 | 09:30 12:00 17:20 20:30
08:00 11:00 17:30 17:30 21:00
08:30 12:00 17:40 21:30

Upon arrival at Taichung HSR Station, please proceed through the ticket gates and
look for the CACS 2026 reception staff. They will guide you to the designated
shuttle bus pick-up location.



2. Passenger transport

Take an intercity bus such as Ubus, Kuo-Kuang Motor Transport, or Ho-Hsin Bus
and get off at either Zhonggang Station or Chaoma Station. From there, you can
take a taxi (about 5-10 minutes) or transfer to a city bus to reach Feng Chia
University.

® From Ubus Zhonggang Transfer Station, take bus 28 to the university.
® From Chaoma Station, take a taxi (about 5-10 minutes) or a city bus to the
university

3. By train: Taichung Station

Please take the Western Trunk Line (Mountain Line) to Taichung Station. At the
train station, exit via the [Taiwan Boulevard] exit and go to Platform D at the bus
lane. Transfer to bus 5, 25, or 33, and get off at the Feng Chia University stop.
For bus information, please refer to the "Taichung City Bus Real-and relevant
Taichung bus apps



You can take a taxi via the Zhongzhang Expressway, which takes about 25
minutes to reach Feng Chia University. Alternatively, you can use the HSR
transfer service: go to Exit 6 at Taichung HSR Station, proceed to Bus Platform
12, and take Bus 160 (HSR Taichung Station - Overseas Chinese University). Get
off at the Feng Chia University stop.

Or you can take the Taichung MRT Green Line from HSR Taichung Station and
get off at:

® Wenxin Yinghua Station
® Wenhua Senior High School Station

Then transfer to a city bus bound for Feng Chia University or Dapeng New

Community
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WERRIN VINGHUA ® PLATFORM TO BEFTUN MARY STATION




5. Drive to conference venue

e

e

® Main Campus (Main Gate) - No. 100, Wenhua Rd., Xitun Dist., Taichung City
407, Taiwan

® Main Campus (East Gate) - No. 127, Fengda Rd., Xitun Dist., Taichung City
407, Taiwan

2026 CACS provides four partner parking lots with complimentary parking for

conference guests:

1. TagGO heyifengjiaer Station(uTagGo /@ § £ ¢ = #})

Of 10

2. P iRB g PUE- R (AR A RFEFRD )
3. Heyitingchechangfengda Station(j7 & % & 334 + k)

4. Taizhong Dada Parking(~ ¥ + * iz @ 3})

Parking Notice:

Guests with pre-registered license plates may park at any of the four partner
parking lots.

Please note that Taizhong Dada Parking is available only to guests with pre-
registered license plates. Guests without prior license plate registration should use
one of the other three partner parking lots.

Guests without prior registration who use the other designated parking lots should
register their license plate number at the Conference Service Desk before leaving
to receive complimentary parking.



< € & 4% Overview
Wednesday, October 21, 2026

Time

Topic

Venue

08:00~17:00

Registration

Virtuosi Hall Conference Lobby

Thursday, October 22, 2026

Time Topic Venue
08:00~17:00 |Registration & Exhibition Virtuosi Hall Conference Lobby
. Session Rooms (Virtuosi Hall Room V002 ~
09:00~10:30 |Sessions Track 1/ NSTC Poster 1
V009) [/ Conference Hall
10:30~11:00 |Coffee & Tea Break
11:00~11:10 |Opening Ceremony Virtuosi Hall Room V001
Keynote Speech | ) )
11:10~12:00 . . . Virtuosi Hall Room V001
(Prof. Yiran Chen, Duke University, USA)
12:00~13:00 |Lunch
Keynote Speech I
13:10~14:00 |(Prof. Tsu-Chin Tsao, The University of Virtuosi Hall Room V001
California, Los Angeles (UCLA), USA)
Sessions Track 2 / NSTC Poster 2 / Best ) ) )
Session Rooms (Virtuosi Hall Room V002 ~
14:00~15:30 |Paper 1/ Best Student Paper 1 / Sponsor
] V009) [/ Conference Hall
Spotlight
15:30~15:50 |Coffee & Tea Break
R Sessions Track 3 / Best Paper 2 / Best Session Rooms (Virtuosi Hall Room V002 ~
' " |Student Paper 2 V009)
17:20~18:20 |Free Shuttle Bus Departure
18:00~20:00 (Welcome Reception (Dinner) InSky Hotel (2F Restaurant)

Friday, October 23, 2026

Time Topic Venue

08:00~17:00 |Registration & Exhibition Virtuosi Hall Conference Lobby

Keynote Speech Il ) .
09:00~10:00 o . . Virtuosi Hall Room V001

(Prof. Hai Li, Duke University, USA)
10:00~10:30 |Coffee & Tea Break

. Session Rooms (Virtuosi Hall Room V001 ~
10:30~12:00 |Sessions Track 4 / NSTC Poster 3
V009) / Conference Hall

12:00~13:00 |Lunch




13:00~14:30

Sessions Track 5

Session Rooms (Virtuosi Hall Room V001 ~
V009)

14:30~14:50

Coffee & Tea Break

14:50~16:05

Sessions Track 6

Session Rooms (Virtuosi Hall Room V001 ~
\V009)

16:05~17:30
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Virtuosi Hall Room V001

17:30~18:20

Free Shuttle Bus Departure

18:20~20:30

Conference Banquet

Truelove Garden Hotel (Room 9)

Saturday, October 24, 2026

Time

Topic

Venue

Full Day

One Day Tour — Sun Moon Lake

Nantou, Taiwan
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Date Time Location (Virtuosi Hall Conference Lobby) (3:Z18)
08:00 - 17:00 Registration & Exhibition
Room V001 Room V002 Room V003 Room V004
X . . SS-08: Computational
R-1: Advanced Control SR Agentlc ) (ligice] Intelligence Methods and
5 Al-Driven Green Energy R
Technologies and X Explainable Al for
Lo Transformation toward Net- . N
Applications N [ —— S — Evaluation and Distillation
gy sy of Al Data Sets
Chair: Jau-Woei Perng Chair: Chun-Wei Huang Chair: Chen-Chia Chuang
09:00 - 09:15 1025 1024 1090
09:15 - 09:30 1048 1095 1117
09:30 - 09:45 1052 1243 1138
09:45 - 10:00 1280 1257 1158
10:00 - 10:15 1270 1172
10:15 - 10:30 1010 1241
10:30 - 11:00 Coffee & Tea Break
11:00 - 11:10 Opening Ceremony
Keynote Speech |
11:10 - 12:00 Prof. Yiran Chen
(Duke University, USA)
12:00 - 13:00 Lunch / CAC Board Meeting (Room: V003)
Keynote Speech Il
10 - 14- Prof. Tsu-Chin Tsao
13:10 - 14:00 (The University of California,
Los Angeles (UCLA, USA)
Oct. 22
(Thu.)
BC-1: Best Conference | BS-1: Best Student Paper ST sl M
Robotic Systems and
Paper Contest Contest O
Applications
Chair: Hsu-Chih Huang
14:00 - 14:15 1036 1026 1065
14:15 - 14:30 1092 1032 1139
14:30 - 14:45 ) 1152 1144 1146
Sponsor Spotlight
14:45 - 15:00 1203 1176 1230
15:00 - 15:15 1235 1190 1297
15:15 - 15:30 1205
15:30 - 15:50 Coffee & Tea Break
BC-2: Best Conference BS-2: Best Student Paper SO 2 (EFE (Mo
P e e Robotic Systems and
aper Contes ontes Applications
Chair: Ching-Chih Tsai
15:50 - 16:05 1091 1217 1003
16:05 - 16:20 1099 1221 1004
16:20 - 16:35 1108 1222 1005
16:35 - 16:50 1110 1254 1123
16:50 - 17:05 1290 1275
17:05 - 17:20
17:20 - 18:00 Transportation (Free Shuttle Bus)
18:00 - 20:00 Welcome Reception (Dinner)
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Date Time Location (Virtuosi Hall Conference Lobby) (3Z18)
08:00 - 17:00 Registration & Exhibition
Room V005 Room V006 Room V007 Room V008 Room V009
SS-11: Artificial Intelligence- | .
. . Based Preclinical and Clinical S Multl.m.odal A SS-33-1: Smart Robotics and | SS-35: Artificial Intelligence
SS-10-1: Intelligent Control " , Computer Vision, and X . . S
S Research on Alzheimer’'s X Intelligent Systems and Multi-Modality Imaging in
and Applications . X X Intelligent Systems for Real- Lo . O
Disease, Epileptic EEG, and L Applications Precision Radiation Therapy
R L . X . World Applications
Noninvasive Brain Stimulation
Chair: Gwo-Ruey Yu Chair: Yue-Der Lin Chair: Sze-Teng Liong Chair: Chiu-Hung Chen Chair: Weir-Chiang You
09:00 - 09:15 1072 1127 1016 1049 1155
09:15 - 09:30 1079 1207 1077 1066 1157
09:30 - 09:45 1094 1225 1142 1081 1199
09:45 - 10:00 1120 1249 1185 1122 1202
10:00 - 10:15 1209 1296 1218 1177
10:15 - 10:30 1210 1009
10:30 - 11:00 Coffee & Tea Break
11:00 - 11:10 Opening Ceremony
Keynote Speech |
11:10 - 12:00 Prof. Yiran Chen
(Duke University, USA)
12:00 - 13:00 Lunch / CAC Board Meeting (Room: V003)
Keynote Speech Il
‘10 - 14- Prof. Tsu-Chin Tsao
13:10- 14:00 (The University of California, Los
Angeles (UCLA, USA)
Oct. 22
(Thu.)
SS-10-2: Intelligent Control SEHTHE Data-Drlven ol SS-34: Smart Home Service SR Smart RGOS G SS-24-1: Integrated Monitoring
o and Learning for Autonomous Intelligent Systems
and Applications B Robot L and Control
Mobile Systems Applications
Chair: Chiang-Ju Chien Chair: Chia-Wen Chang it F(;?Té;.:"\r/g:? Feng, Chair: Yu-Kun Lin Chair: Yue-Shan Chang
14:00 - 14:15 1029 1050 1104 1042 1039
14:15 - 14:30 1191 1061 1136 1219 1134
14:30 - 14:45 1239 1064 1264 1220 1147
14:45 - 15:00 1242 1098 1292 1238 1182
15:00 - 15:15 1274 1256 1293 1277
15:15 - 15:30 1263
15:30 - 15:50 Coffee & Tea Break
Computation and Deep SS-17-2: Data-Driven Control X . SS-15: Applications of X -
2 . Quantum Filter and Control k o X SS-24-2: Integrated Monitoring
Learning for Autonomous |and Learning for Autonomous N . e Generative Atrtificial Intelligence
> Aol A Design and Their Applications " and Control
Perception and Decision- Mobile Systems . on Robotics
. to Quantum Processing and
Making IO
Communication
Chair: Jia Guo Chair: Hsin-Han Chiang Cha'; Fu-Cheng Wang, Chair: Ching-Kun Chen Chair: Meng-Yun Chung
or-Sen Chen
15:50 - 16:05 1119 1162 1021 1013 1017
16:05 - 16:20 1148 1169 1031 1063 1022
16:20 - 16:35 1186 1227 1033 1070 1076
16:35 - 16:50 1226 1228 1067 1111 1107
16:50 - 17:05 1288 1262 1246 1260
17:05-17:20 1285 1267
17:20 - 18:00 Transportation (Free Shuttle Bus)
18:00 - 20:00 Welcome Reception (Dinner)

1
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Date Time Location (Virtuosi Hall Conference Lobby) (3£218)
08:00 - 17:00 Registration & Exhibition
Room V001 Room V002 Room V003 Room V004
Keynote Speech il
9:00 - 10:00 Prof. Hai Li
(Duke University, USA)
10:00 - 10:30 Coffee & Tea Break
SS-12-1: Al-Driven Perception, y
Prediction, and Decision- SS-01: Smart System and Its SS.EOG' Develqpmgnt of SS-16: Computer Vision for
" P Intelligent Hearing Aids and A el
Making for Autonomous Applications . Intelligent Robot Applications
Heart Rhythm Care Devices
Systems
Chair: Ching-Huei Huang Chair: Sin-Ye Jhong Chair: Cheng-Yuan Chang Chair: Feng-Chi Lee
10:30 - 10:45 1014 1113 1084 1047
10:45 - 11:00 1030 1118 1093 1140
11:00 - 11:15 1105 1204 1154 1265
11:15-11:30 1133 1212 1245 1276
11:30 - 11:45 1137 1214 1278
11:45 - 12:00 1183
12:00 - 13:00 Lunch / CAC General Assembly (Room: V003)
R-2: Advanced Control SS-04: Data-driven Si}2e3_r1;t5)ivslfﬁgtm9ﬁ?t;ntd
Technologies and Computational Intelligence SS-09-1: Al Based Robotics 9! . -9
Applications Techniques and Applications ISR (IEFESS
PP a PP Rehabilitation Care Systems
Chair: Chan-Yun Yang Chair: I-Fang Chung Chair: Wen-June Wang Chair: Chih-Min Lin
13:00 - 13:15 1071 1023 1073 1075
13:15-13:30 1173 1097 1088 1125
Oct. 23 13:30 - 13:45 1196 1116 1184 1194
(Fri.) 13:45 - 14:00 1197 1166 1271 1195
14:00 - 14:15 1261 1251 1287 1229
14:15 - 14:30 1295 1231
14:30 - 14:50 Coffee & Tea Break
SO EIENECHER: A1 SS-12-2: Al-Driven Perception, SS-23-2: Development and
Open-Source Al Platform for e o X X
X R . Prediction, and Decision- . . Integration of Intelligent
Multimodal Neuroimaging and . SS-09-2: Al Based Robotics . . .
P Making for Autonomous Medical Diagnosis and
Applications Across the L
; Systems Rehabilitation Care Systems
Lifespan
Chair: Jeen-Shing Wang Chair: Wei-Lun Lin Chair: Wen-June Wang Chair: Jing-Chen Hong
14:50 - 15:05 1135 1151 1085 1074
15:05 - 15:20 1188 1159 1129 1115
15:20 - 15:35 1234 1192 1132 1128
15:35 - 15:50 1248 1266 1181 1171
15:50 - 16:05 1283 1294 1284
A g E P ka2
LS LHEIf Liafe: FE
WE A GpeE R oM s
G
(8 & i REL R
£)
. ) PREE E-TE BBV T -
16:05-17:30 447 7
GErd RAKELEIEF 2
L2
ERCEER FTE Lk 20 2
Bl R RELEiere
R4 BFE Kyet)
17:30 - 18:20 Transportation (Free Shuttle Bus)
18:20 - 20:30 Conference Banquet
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Date Time Location (Virtuosi Hall Conference Lobby) (3tZ18)
08:00 - 17:00 Registration & Exhibition
Room V005 Room V006 Room V007 Room V008 Room V009
Keynote Speech il
9:00 - 10:00 Prof. Hai Li
(Duke University, USA)
10:00 - 10:30 Coffee & Tea Break
. . . SS-26: Advanced Guidance, . N
SS-18-1: Al-Empowered Smart $8-19-1: Intelligent Controlin | g¢ 51, popotic Manipulator Navigation and Control S CliseRerEasey
s Robotics and Energy H Control Design for
Driving Technology A Technology and Applications Systems for Unmanned .
Applications X Mechatronic Systems
Aircraft Systems
Chair: Yen-Lin Chen Chair: Sei Zhen Khong Chair: Syuan-Yi Chen Chair: Ying-Chih Lai Chair: Ming-Yang Cheng
10:30 - 10:45 1087 1015 1053 1143 1114
10:45 - 11:00 1232 1040 1149 1170 1130
11:00 - 11:15 1233 1045 1164 1198 1145
11:15-11:30 1258 1020 1175 1253 1161
11:30 - 11:45 1273 1268
11:45 - 12:00
12:00 - 13:00 Lunch / CAC General Assembly (Room: V003)
Lo /A SS-19-2: Intelligent Control in | SS-25: Adaptive and Learning | SS-27: Real-Time Intelligent SS-31-1: Advanced Control
= 18D2ri.v)iAr: E;ﬂee:c;mwn;sd SR Robotics and Energy Control of Intelligent Robotic Systems and Control for and Analysis for Intelligent
9 ay Applications Systems Advanced Mechatronics Mechatronic Systems
Chair: Shih-Hsien Hsu Chair: Kai-Yi Wong Chair: Ming-Li Chiang Chair: Nien-Tsu Hu Chair: Shyh-Leh Chen
13:00 - 13:15 1038 1059 1037 1054 1078
13:15-13:30 1109 1101 1211 1102 1112
Oct. 23 13:30 - 13:45 1187 1215 1236 1106 1163
(Fri.) 13:45 - 14:00 1189 1269 1250 1126 1178
14:00 - 14:15 1259 1286 1289 1206 1179
14:15 - 14:30 1180
14:30 - 14:50 Coffee & Tea Break
SS-03: Next-Generation X . | . .
Robotic Perception: SS-07: Automatic Control for S DEEEiS and SISE; PEEEHnN S Sk AEVEEEE ClE
X . . Applications of GAl based | Decision-Making of Intelligent | and Analysis for Intelligent
Integrating Deep Learning and | Human-Robot Collaboration N .
X L. Service Robots Systems Mechatronic Systems
Machine Vision
Chair: Yi-Zeng Hsieh Chair: Po-Ting Lin Chair: Tzuu-Hseng S. Li Chair: Chen-Chien Hsu Stz WG
Kornmaneesang
14:50 - 15:05 1028 1012 1034 1069 1051
15:05 - 15:20 1174 1060 1035 1131 1103
15:20 - 15:35 1216 1062 1043 1165 1208
15:35 - 15:50 1224 1121 1080 1168 1237
15:50 - 16:05 1240 1213 1255 1223 1272
AP HHEr¥ESL
LEE LFESf Lppie: FE
WE ARG R NS
§
(k& 2 A KELARFRHR
£)
2AMEHEMEFLIAF 22
16:05 - 17:30 AR
(ERE BRKELALFIEF
£0
SR EEHEF EBFL
CERE HARKEALEF 2
A nfm k)
17:30 - 18:20 Transportation (Free Shuttle Bus)
18:20 - 20:30 Conference Banquet
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Resilient Event-Triggered Reinforcement Learning-Based Adaptive
Control for Obstacle-Avoidance in Multi-UAV Quadrotors Under Cyber-

Attacks and External Disturbances

3 # 4 Saleh Mobayen (& &1!)
HEBHE T M2 2 HAR S SRR P EaT
HEFPEF: AF 1142087 01 px 11507 "% 31p
Bl € 5% 43 ¢ NSTC 114-2221-E-224-046

Unmanned Aerial Vehicles (UAVs), particularly quadrotor UAVs, have become essential components
in autonomous vehicle applications, such as aerial monitoring, inspection, transportation, and cooperative
robotic systems. The development of reliable UAV control systems remains challenging due to nonlinear
dynamics, uncertainties, external disturbances, actuator faults, input constraints, and communication
limitations. These challenges require novel control techniques capable of providing accurate tracking
performance, fast convergence, robustness, and fault-tolerant operation under uncertain environments.
This project report investigates the design of nonlinear control techniques for robust UAV tracking,
stabilization, and cooperative operation. A class of Sliding Mode Control (SMC)-based approaches is
proposed to enhance the performance of UAV systems under uncertain conditions. Different reaching law-
based SMCs, Terminal Sliding Mode Controllers (TSMCs), and Higher-Order SMC (HOSMC)
approaches are developed to improve convergence speed, reduce chattering effects, and guarantee robust
tracking. In order to address the influence of unknown disturbances and modeling uncertainties,
disturbance observers, including extended state observers, TSMC observers, and Neural Network (NN)-
based observers, are integrated into the proposed control frameworks. Furthermore, adaptive and NN-
based control strategies are developed to improve the capability of UAV systems in handling nonlinear
uncertainties and time-varying disturbances. Finite/ fixed-time control approaches are investigated to
achieve fast convergence and enhanced transient performance. Barrier function prescribed performance
control methods are also provided to ensure safe operation and maintain desired tracking constraints. In
addition, fault-tolerant control methods are designed to compensate actuator failures, input saturation
effects, and simultaneous faults with time delays; then improve the resilience of UAV systems. Beyond
individual UAV tracking, this research project extends to cooperative control and formation tracking of
heterogeneous unmanned air/ ground vehicle systems. Adaptive cooperative control methods are

developed to address communication delays, energy optimization, and coordination challenges among
55



multiple autonomous agents. The effectiveness of the proposed methods is verified by stability analysis
based on Lyapunov theory, numerical simulations, and experimental validation. The results demonstrate
that the developed control methodologies can significantly improve tracking accuracy, disturbance
rejection, fault tolerance, and cooperative performance of UAV systems, providing effective solutions for

next-generation autonomous aerial robotic applications.
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This This project develops novel short- and long-horizon motion planning algorithms for humanoid
and intelligent robots operating in highly dynamic environments. We focus on two challenging
applications: humanoid robots driving scooters and humanoid robots performing rock climbing.

In 2025, our humanoid robot became the first robot to pass the slow-driving component of Taiwan’s
scooter driving licence test and demonstrated the ability to carry passengers of different weights without
retraining or retuning.

Building on this achievement, we focus on four extensions: path tracking, world-model learning,
end-to-end reinforcement learning, and hierarchical planning. Path tracking controllers such as Pure
Pursuit or Stanley will improve scooter driving. A learned world model will enable higher-level planning
and accelerate robot learning by predicting how the robot interacts with its environment. Hierarchical
planners will allow the robot to select safe and efficient paths for both driving and rock climbing.

Reinforcement learning, particularly Proximal Policy Optimization (PPO), will be used to address
the complexity of these tasks. We extend the framework to optimize multiple objectives, including safety,
energy efficiency, and task constraints. The proposed methods will be evaluated against state-of-the-art
approaches in terms of success rate, completion time, energy efficiency, generalization, and transferability.

The ultimate goal is to achieve autonomous scooter driving that can pass Taiwan’s challenging
scooter driving test, advancing the capabilities of Al, machine learning, computer vision, and humanoid

robotics.
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This study investigates the estimation of collision forces and contact locations at non-end-effector
positions in six-axis industrial robotic arms. A sensorless estimation method is developed without
requiring additional joint torque sensors. Unlike conventional approaches that focus primarily on end-
effector collisions, the proposed method extends the estimation capability to arbitrary robot links by
utilizing the robot’s built-in joint position and motor current information to estimate both collision forces
and contact locations. To validate the proposed method, a HIWIN RA605 six-axis industrial robotic arm
was employed as the experimental platform. Thin-film force sensors were installed at different robot links
to provide reference measurements, and collision experiments were conducted at various contact locations.
Experimental results demonstrate that the proposed method successfully estimates collision forces and
contact locations at non-end-effector positions. The proposed method provides a practical solution for
collision monitoring and safety control of robotic arms and enhances the safety of conventional robots

operating in human-robot collaborative environments.
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Conventional industrial robotic manipulators present significant drawbacks in dynamic sports
applications like table tennis due to high link mass, excessive rotational inertia, and prohibitive power
consumption in the kilowatt range. Conversely, reducing structural mass introduces severe mechanical
vibrations and joint jitter during rapid trajectory reversals, compromising end effector striking precision.
To bridge this gap, this project presents an agile, lightweight 2.8 kg, 4-DOF anthropomorphic robotic arm
designed specifically for high-speed table tennis. The structural architecture incorporates a bio-inspired
third-class lever geometry to amplify end effector velocity while keeping motor load and gravity torque
low. Real-time state estimation and dynamic control are executed on an ESP32 microcontroller acquiring
1 kHz tri-axial acceleration signals and joint encoder feedback over a OneWire protocol. Experimental
validation over 50 independent trials demonstrates that the proposed multi-stage damping architecture
reduces peak vibration amplitudes by 79% (from 250 LSB to +40 LSB) and suppresses resonant peak
power by 90%. Step-response measurements confirm a 68% reduction in settling time, stabilizing from
2.5 s down to 0.8 s (Ts,step = 0.8 s) within a £10% error band. During live rally performance against
topspin, bottom spin, and sidespin serves, the arm achieves average ball exit velocities of approximately
15 m/s and return success rates up to 86% while drawing an average power of only 50 to 55 W. This work

demonstrates an energy-efficient, stable, and safe framework for high-speed human-robot interaction.
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The ultimate vision of an immersive locomotion interface is navigation through virtual environments
through natural body movements. In this project, we developed a prototype that uses wearable 6-axis IMU
sensors and a motion classifier to enable navigation through a virtual lab on a passive treadmill.
Participants’ data on standing, walking, and running were collected to train the motion classifier model.
The system prototype was implemented with data processing and inference in Python, integrating with
Unity to deploy a first-person view of an avatar in a VR headset. Ten additional participants experienced
the developed prototype with system test and user experience evaluation. The future direction includes

completing an immersive locomotion interface on a multidirectional platform.

84



ANA1LFEL A BREFE L HBF

AFA D BEP
# f’T%’f# =S R R IR T RN o 8 = i A 32
REPEF: AFI4E087 01 p3117#07* 31p
195]7?1 g 3 %% NSTC 114-2223-E-A49 -004 -MY3

EERE D EEY o SR ERETEEEEE T L 2 A vd B TR
HF R T E et £ AP ERAR o QATRRMN A B  FI AR EATRPRE 2
T TEER O AdEdp L o AT RDAEFT -7 (VLA) kit kg~ LoRA Mt fR
RRZ AR FRSZHEGE D RF 744 > EPEPE » ZPDLLE S ~ » BRPF o
AR R ceEd s F g FEE RN Eo BE T SFR S ER ] BEb)
FEIZRHET - REFT A E T ATRITREY LoRA S8, R A s - EREFHr
SRR Rt S IR R U S R S AR n 3 Cl TR G g A
P o 4 W 6 » ZWEFET  FRFEE E T35 99.50% ~ = 2FH F 98.00% > i
AR R TR 2 TR ILE (99.44% )0 A KM W T 5 R AER EHF o X R L H L g A By T
B JF AL TR T W £ e

85



FRFREZEEBELZRIAYE

AL FHE
REWHE: o FLH1aFk
HEYPH: AFE14£08°2 01 p 3 115# 112 3007
BIfL € 3+ % %% 0 NSTC 114-2635-E-030-002

Rt R A - BB EA o 2 3D-A e e S RS A 2 5 ¥ 2 Arduino Uno
B gl PR S & o dpd 2 LS R 2 & 2L SR WY 2 PURS Eend b o @R AR
TS > g AP E A E X PpESE - P PEEAT 30 RREABL  ERE TR R
ERE EET Y LY St RN L RRGRE - R
A RRE NGt > AW E A DL v p R 2 i dei iy o 2
A2 BEF 5 415g 0 ELT T 190mmx190mm>x210mm » #F § {5 w4p Hh2 PR Ssec
HT - B B SRR A .

86



B PEBHLE N LD AR A B

A A IFEEH
HEIE T M AR E TS )
HEHPEF: AFI3E0B 2 01p 3 115&#07 % 31p
R4 € 3% %5 0 NSTC 113-2221-E-019-073-M Y2

AFTFEAHFAES S ELE A F R i 2 @A RANE S KA o d B a
APE G EE A R S BR R Rl A A ERERY > AR AR
FIFLE TR RE R REFHEFEN AR R 2 P E R EAE 2P
Bt o AP RE ) AT HEHT R ﬁﬁ?;'é{?i? T3 ﬁ_%é Foed] g o T wgR
HRAERLSPIFEHEF P RE ST P62 FEAE S RGHE P RERLEE S
RBdrdla 2 e bt Ay ERN- 23 'ri%s.—;\*fix%;%’ﬁ;z C R E A B AR
HESS 8 B R RS 2 R R T O 0 R R A 4 8 R T e S
AR FlEAl e £ ’%%’f%w#mﬁ@% tEEFRT e RS FREERT B %
BRAT O TRI Z BT AIEER FooTaEE AR F\—"ﬂ?ﬁﬁ—i\‘_r—ifé%i’fi’i'—?—\% LAF i
=N et TDER TN oI 2 4 ﬂ'.Lff MR R R TR G O MBS R T L B BT A
FoFRI Y 2 P B REFAFT TR AREg Y E o

i

o

87



AT F R
REBE D R PR FTHAE ()
REHEF D AWIB3E087 01 p 1 115#077 31p
B4 ¢ 3+ % %% NSTC 113-2221-E-027-080-MY?2

PR R S BAR AR L Bl B E R T A BT SRS o 3 S
PRI A B TR B k3 R B TR R L B TERIZ R Y BT
AR LRFRLERE T - o Fp ot f)r PR R S RS T RAS s 2
PR F AR R AR AN MART LA LR TERNF B TEAPAL P E LA

B ELGERTERIBNT eI 2003 o d Becd S p B M Gk EBH 0 £
AR F e TR R T NER ST LA BB REENEE B 2 R ITL AR A ST
ol o L IR - H B D AL 2 K kA F o @ PR S A -

B2 EE O PSRRI L R R AT 0 g LA R RS W - 5
PR B L R R B ) LR MR R S PRI
BB G SRR R K S s g

o

88



FHERmS ok g P p TERFBEA

i #F 4 © Saeed Saeedvand
iR RHdBFp gk a8 )
HEPEF: AFI4E082 01 p3115&#07 % 31p
@]7}1 g 34 %% ¢ NSTC 114-2221-E-003-023

With highly dynamic external factors such as disturbances and payload variations, locomotion and
manipulation on self-balancing Wheeled Bipedal Robots (WBR) remain one of the most difficult control
problems. This research proposes a novel ensemble approach to solve a complex multi-task problem on
self-balancing WBR, namely the Ensemble Product-of-Experts Deep DRL algorithm (E-PPO). This is a
probabilistic policy fusion framework with a multi-task solution for solving self-balancing locomotion,
body-height control, dynamic jumping, and asymmetric payload control (up to 10 kg), with handling of
external disturbances, both on flat and uneven terrain, on a single learning platform. Our extensive
experiments show E-PPO consistently improves multi-task efficiency and control performance. In all of
the tested tasks, E-PPO attains the best performance, outperforming the state-of-the-art approaches as well
as standard deep reinforcement learning methods. This is demonstrated by (i) being able to stably jump
from a high place to the ground with the robot, (i1) converging up to four times faster than PPO, (iii)
reaching a higher cumulative reward with more stable training dynamics, and (iv) enabling real-time

inference on the robot's onboard computer.
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This report presents the first-year results of a two-year project, devoted to the development of a novel
control point-based artificial intelligence-enhanced iterative learning contouring control (control point-
based AI-ILCC) framework. Although existing ILCC methods have been successfully applied to complex
motion systems, to reduce both position and orientation contour errors, two major limitations remain: the
need to modify fine interpolation points and the requirement for an accurate system dynamic model. To
address these limitations, the first-year research develops an artificial intelligence-enhanced ILCC (Al-
ILCC) framework comprising two approaches: data-driven ILCC (DD-ILCC) and reinforcement learning-
based ILCC (RL-ILCC). Unlike conventional model-based ILCC approaches, the proposed methods
require only input—output data to update the command trajectory and improve contouring accuracy,
thereby eliminating the need for an explicit dynamic model while retaining the convergence properties of
ILCC. The effectiveness of the proposed framework is validated through simulations of a six-axis
industrial robot, demonstrating a 99% reduction in RMS contour error. In the subsequent stage, the
remaining AI-ILCC algorithm development and experimental validation will be conducted. The
developed AI-ILCC framework will then be extended to control point-based AI-ILCC, in which trajectory
control points are adaptively modified without requiring access to fine interpolation points or an explicit
dynamic model, thereby improving the applicability of ILCC to commercial CNC controllers and complex

industrial motion systems.
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This project proposes a novel approach to the design of universal stabilizing controllers for time-
varying canonical nonlinear time-delay systems with unknown terms. A new method is developed to
periodically estimate the instantaneous values of the unknown terms. Based on these estimates, a
stabilizing controller is designed to compensate for the resulting estimation errors, and a control Lyapunov
function is constructed to establish the stability of the closed-loop system. The proposed stabilization
framework is further extended to the tracking control problem for time-varying canonical nonlinear time-

delay systems with unknown terms. Finally, two numerical examples are presented to demonstrate the

effectiveness of the proposed approach.
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Recently, in the research on human activity recognition using wearable sensors, most existing deep-
learning-based approaches use the spectrum or image encoding methods to enhance the original data
features when performing data preprocessing of the sensor signals. However, these methods would lead
to consuming much more computation and storage resources. Therefore, based on deep learning
convolutional neural networks, this research proposes a human recognition system by using the typical
standard deviation data processing method in statistics to directly screen and correct the deviation of the
original sensor data in a smartphone application scenario. Finally, experimental results have proved the

viability of the proposed approaches.
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This project developed a hybrid one-dimensional (1D) CNN/GRU (Convolutional Neural Network /
Gated Recurrent Unit) using a combination of 1D-CNN and GRU models to enable the effective
arrhythmia detection for electrocardiogram (ECG) signals. We used the SoC-FPGA platform based on a
software (SW)-hardware (HW) co-design scheme to implement the inference engine of the CNN/GRU
model. Our scheme accelerated the CNN-layer operations in the FPGA HW while the GRU-cell and joint
decision operations were executed using the SW in SoC CPU, which could demonstrate the binary (normal

or abnormal) ECG detection of 99.5% accuracy.
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The project aims to develop a precise object detection algorithm to detect and identify lesions.
Medical imaging data is sourced from legally publicly available sources to verify the accuracy of the
technology and system. Additionally, the research is conducted in collaboration with faculty, students, and
physicians from Kaohsiung Medical University and its affiliated hospital. In the 114th year, the study
focused on detecting and counting the three main types of blood cells: platelets, red blood cells, and white
blood cells. To achieve this, a YOLO-based network was employed, using the You Only Look Once
(YOLO) algorithm with its CSPDarkNet53 backbone, to automatically detect and count these blood cells.
We proposed a systematic approach using the uniform experimental design method to improve the
accuracy of blood cell detection and counting by optimizing algorithm hyperparameters for the YOLO-
based network. By applying this optimized algorithm hyperparameter combination (OAHC) to the YOLO-
based network, we enhanced the detection and counting of blood cells in the BCCD dataset, resulting in
the YOLO-based-OAHC model. The experimental results showed that the YOLO-based-OAHC model
achieved higher detection accuracy than the Resnet50-SSD model studied by Chen et al. in 2022,
particularly on the test set of blood cell images. The YOLO-based-OAHC model demonstrated superior
accuracy in detecting and counting blood cells, particularly white blood cells and platelets, in images from

the BCCD dataset.
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This project applies artificial intelligence to design a smart and robust solar power control and
generation forecasting system. In the third year, the project proposed a novel IT2 robust polynomial fuzzy
time-delay control system, specifically designed for application to a single-phase bidirectional inverter
with a rated power of 2 kW. To improve system stability, the control framework accounts for input and
state time delays. Furthermore, it enhances system robustness, enabling effective resistance against
external interferences, internal component aging, and other model uncertainties. Accordingly, this project
proposed stability theorems for IT2 robust polynomial fuzzy time-delay control systems. Computer
simulation and experimental results are conducted at power levels of 1 kW, 1.5 kW, and 2 kW in the
rectification mode and grid-connected mode with external disturbances and model uncertainties. The
comparison with other control methods confirm that the proposed novel IT2 robust polynomial fuzzy

time-delay controller offers superior control performance.
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2. WMH ~ *2H ~ PVS & CMB % % Hof i@ in Az » 89 2) & B HCR Yo B (oA 47 2 4

HP? >MRS p#it 2472 2 ad Ry F AR © ~ FSL-MRS % &2 ~ LCModel #f 3 # & &
Kt L8 0PI TL R e sk s 2] s MRS voxel p A~ b &2 s % & vt it B 2 304 AR R
2 FEE AR o 117 A5 sk ;G A 4770482 =~ 7 N Frp Pearson 4p B 7B 0.812~0.957 >
absolute-agreement ICC % 0.812~0.949 » L 327 A~ 1t X B39t 2% o ¥ 12 116 £ 3 & fe i Fl e
%} Gannet jRAzl g A~ 8 TR RUR 2 B BTG AL S 0.000141 0 BT
fe it mfrs e BEE G A R

AERSEHETALE s EE ST s RSB AT P2 MRIEMRS £ V%% > 2+

W2 BBy T A SFREF 2T EHE e B AR E KT R A
PA Bl DORETHRE ) DE SR RAA C AT ER  EHON B e R~ s i

189

sa,,



R URERT R 0 B HERET RS R 4 2 ALFERIHCA] > 2% BrainSynergy
d =y RAEE S i#%;‘ﬁ«f%%%? T HERFZ RTFT B S FERRGLA T L o

190



346 CFEREVYHEWMIE G 2P RAREL 5 WAL
o0 AT S sk R A R TGRS
AL R
PEPRE D Wz~#  FFFTRPRF R

HEHF: ARI4E2087 01l p3115&#07% 31p

B € 3+ % %55 0 NSTC 114-2221-E-006-187

PP
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State-of-health (SoH) estimation, remaining useful life estimation, governs safety, availability and
life-cycle economics of battery systems consisting of batteries in Battery Energy Storage Systems
(BESSs), remaining a parameter that must be estimated for batteries. Lead-acid batteries to be arranged
in BESSs can be used for load dispatching in, for instance, intelligent net cage aquaculture systems. In
the absence of practical on-line SoH estimation, operators often depend on, for example, coarse
scheduling and/or conservative replacements, which can cause under-utilization of remaining batteries
life. In this project, a methodology for on-line estimating the lifespan of lead-acid batteries based on an
exponential internal-resistance degradation model is explored (to a battery, it is considered to have
reached its end-of-life when its actual capacity has decreased by 20%, beyond which degradation
increases exponentially, or when its effective internal resistance has doubled its nominal value).

Experimental results obtained in this project validate the effectiveness of the methodology.

198



BIFEIFFF- U BEF s ,}‘5’_},@1}#—; 3tpr

ZEFEaEHE LN

igc s FgE

REBE: Rzd PR FIPEL
HEPF: A@WI4E8 1p3 115&7 0 317

FF € 3% %5 - NSTC114-2221-E-027-128-

A RRERARBERZ A A RARAEYRIFER L 0 Y G TRE B TR B P
Boo ApLEdip> o 0 A kI ? 2222 YOLOvIIn-seg-CBAM-SPD i3] (7§ 6|4 & »
B & ByteTrack i HiF 52 28 5 10 tf AR W P4 k5 i k™ RiFsein e fsim g
DepthAnythingV2 i 7 8 43 2p ,r}i 2 g DR P L . g £ MPU6050 % fi pb
Ryt > 3D BB EIIEF e GHAPT M R B F RIE 2k T BB Y mAPS0-
95 £ 0.620 > F > s iifgesmb & % ao? 10.27FPS °

s P P2 G o0 k5t YOLO lls-seg 5 A # 3% » Coordinate Attention(CA) #+4] » i@ %s‘f
Al fe o B L s e B R 2 o EeR ] o F A BB Y R 343 & (Field of View, FOV)#: &
MET R RIEEE- P B RFRAERE AR s P2 4 Tii\%i—%i’if_&“f]l#ﬁgt’l
B & PyQto~SQLite FlL AL~ A3F 7 #3]» TR - L B~ > R4 SURE &4
ELaARE o %A T YOLOlls-seg-CA 7 mAP50-95 £ 0.854 » &5 & p| T 3o4p i 4
0.54% > ZEFBE ) Bt R RIDIHE AR T ARBY B E -

199



+ 3% - M UIOT 47 R1% ATREI SRS

Transformer-based ;A £ ¥ 3¢ 2|3

aFA L EL L
HEiE: Rad A8 Fa1m)
HEHEF: A®I4#E82 1p2115&F77 31p

Bl € 3+ % 3L 0 NSTC 114-2221-E-305 -010 —

ARG AN - BATH AR E 5 NEE AR IR 1‘9”“ C B S RE(1I0m £ 20m)
R KGR BRIRR o IR E T B paf }'@$ELFILL % > 8 £ 5% 4 2 ( Complete Ensemble
Empirical Mode Decomposition with Adaptive Noise, CEEMDAN )‘ % & s 4~ f#( Variational Mode
Decomposition, VMD ) ~ PatchTST » 2 2 g & 223 e i % ( Bidirectional Long Short-Term
Memory, BILSTM ) ¢ #74% d1 e ;£ 5 £ % CEEMDAN #-p L8 R i A 7|2 f2 5 5 I Ak
#-ALk S #c (Intrinsic Mode Functions, IMFs ) o AU & i ”Lr% * m&; et > AT - H
#* # A% (Sample Entropy, SE) ¥ & 3 3 W EhAs £ > T 1% % - fF £ VMD A 3tz
oA b it o dRF Y B OFHCA g 1 BILSTM %EB’»% A FER AR AV e S
M ¥ - 25 0 B % PatchTST SRS A ecns £ ¢ fEB-E P AP RB 2 0 AT T
B R E 4°S ~ 80.5°E e RAMA #-p LRI 5| (RAMA mooring array ) #7519 ch g 347 & i%
pﬁ; B ARG c TR EZ EHF 2018 £ 10 1 p3 2020 & 12 7 31 p e
¢tk k12 ) PEFER] (12-hour forecasthorizon ) g i % &7 > 1 R & 382 2 g ¥
Bt pom B B o 538 T 98 1 £ (MAE )~ 352 238 4 (RMSE ) 17 2 - 2_Th #i(R?)
FR i dptReti e ’}fr » BEEF TR D L A 2 {v% (dual-decomposition strategy ) it F 3%
FMAERIFL TRIFIAS LS DE/RE > KA S 5 ORIESFERZIER (multi-depth
oceanographic forecasting) Fib- BEAEREAELS %o

200



N

RyEFTEF3E- D FRAERBRNFEHGA R

FRVECRE 2 A (D)

A fRAR
HEIE T A BT
HEHPEF: A®WII4E87 1p 32 115& 107" 31p

B4 € 3+ & 5L 0 NSTC 114-2221-E-155-041

BPAeta ?gﬁ”?§§%%*@?’fﬂ BT O AFEFETRE AT AETH
SR E L AFIRF RN WEF%’*’JF“?‘ VETERGERE AR E R & LR EY =
Fo AV HERMOP RN FFNER FRDER ¥ LD E] lpglé"/‘&’é#iﬂf”iéi‘ﬁ‘ :
SRt F A TR LT o AP RRF DER T > LR ARERY B F R AR S
FlendggE » M2 FREY RHETHN A PR S PR BRH A SRS N2 B8
2 TR B~ Hhpihif et > RPETIRL ZRE > R EET Bihp Ul era IZJ g 4
HeaFakf e 20 2HER FRAITEENERERY 2+ o

4fli—[7%&#%m$5%f%§ﬁﬁ#ﬁ %%"wfwwnﬁag@w P304 T AT
SR R G wh?’*%m)i%“ A SRR HEIRRA S P{i_%g;g‘— AT B T v
*oe A )Liﬁ’»“’m’? B 7 ‘U”pg)%‘”‘* Fooa BRF FELE R Jmﬁ‘ Faltqr
EF o BX BB F,fr?ﬁ-‘}%:ﬂliﬁ»a‘ft B oo

W

X
=/,

%
T 4

4 *‘ﬂi\i OO
®R
3

-

)

201



IR CRARTRASE RN RBHF LI G BF AR AL
FEHHAD

LA
M R R R T
REPEF: A®WIN4E82 1p 3 115F 107" 31 p

B € 3+ % %55 0 NSTC 114-2221-E-003-037

@ A 197 # (Artificial Intelligence, Al ) & {7 £ 5 ¢ 24 7 & ## 4 ( Optical Coherence
Tomography, OCT ) # i 2 P A 5f > ¢ WMER & 3 BR g PP « AP FRED T3
N AR oA MEFLABEI A6 BV A RL p B2 R g - Ra >
PRAZIBEREGTHABREZ L FTREREF L 2wV EA I FFEFIIRE Y 2o
BERE Fla 7 522838 AR#E  (Overfitting ) > 8@ "L A SEHCA| 2 »ae &40 a0 4 o
e PR - E e o TN 4 S Hiue (Generative Adversarial Networks,
GAN) #jw> u P g B S HRMaF AR OCT B v i dRFHF 22 s S #F> &
- HLEaxEE fﬁf’lﬂ §ooeit2. FAPE OCT R B 4y RF s & § i
TRl L AHBRAT LA RN TR XA SR F ARA B S 2B
BEEAH RS AH D 0 AP E - H A E AT CycleGAN enF 423 3% ( Augmentation ) £
#p B £ T 7 (Class-Weight Balancing ) #+4] > #% 14 ¥3g %2 T = 482 = 25 OCT B2 Hde
£ i Qéﬁk&é LMCFS-OCT ° #73 312 #-3) %F 7.69K B %> v E 1] 90.34% s sgil
FEF o L EHANEE & FEn] R FERL 4 o gt A F 8- =2 LMCFS-OCT 2 #

Az~ A #F T B (Very-Large-Scale Integration, VLST) %< § k3227 17> #4* TSMC
40 nm CMOS AT E * o FiTES 8T > o TRE T F 72 142.86 MHz » a2
»eieiE 1.12 volumes/s » # 4= 5 45.00 mW o } it = & E1 > A3+ F #7322 LMCFS-OCT %
Wi ee L FAPRAEFTHD LB T S s PRFE | MAFfe R ~ M L2
BAR2Z7 A Vivrs ARV OCT FEH L4 ki flg Al Pl AR 2 Pow fpe e

-

202



PR CAWSEERE AL SHARERS GRE R (D)
AfEA T 2
RS AT 81
HEPF D ARWI4#82 1p1115&#77 31 p

FF € 374 %5 - NSTC 114-2221-E-155-042

BRI T oAk P S M A s 0 B S R R  R mﬁz—?rﬁ’ R REY £
FERLE KA 0 MF HFEMGRS GBI F L EIRASRN B KL LE PP %f‘
A i BT G 4 T o b e SRR B Y R AT R sﬁwr;ﬁe‘&i’# SRRt R S

FnT IR R o A A BT R R R R F o LA 1‘%’
PP HRIRBEFERT BB LB NLE > FEER L 2L YRR A BEETH
WP T RURBL IR R @B X g W;’r; o iR R mETE RS AR M E & S

T H o3 0 AT R . ﬁm]ﬁal‘" TEds 1“? PVCDAT’Lf:;}i?,i‘L «‘f}*ﬁi S kG B~
ﬁﬁiﬂ’/»\é‘ﬁagb"’}n&/»\&‘?agwéﬁfJ?”“"Jﬁii‘i’/ it T e KR A RiLagy
LM PR BTN A G 0 0t T R Y %f“fi‘»?‘fﬁii'lf“'é m\éﬁé%mﬁ s Bl

FHFRE Y HAIDT EINFF R K ER A R S RE R EY SR B
HAHnTEa g PR VA F%RES Koo P42 PVCDAT &t § %" 17 e
FAR R N A8 R REE G AR A LB R L it o
TR s E TR0 A R MECE] SR PR R v A A nR R BRDTa 0 TR K
Rl o FA T 0 AP FEZJGER PRI IR E B ER T Y 2T )
FF 2 RPN FRE RS GRY X P RRBEe P KL E S FRER 2 RIERER
%?ﬁi@’* 23 '%"‘Jiﬁh’ﬁg?{

203



FHEA CANHRELBACFE G VRARIRRT (D)

R DU 1Y

n

REWHE: B! APk
HEFHEF: AFI4E8Y 1p3115&7 % 31p
E

Bl € 3+ % %55 0 NSTC 114-2221-E-008-106

Pt BINE R T OGALE B B - %“‘]#E%#ﬁ%%*ﬁﬁi*%ﬁ " R
AN ER M TER SR EA S ERET B - ERILI R DY ’73;?3
PERREYIE2 - BHEDEANG c AERFESF O ER O N2 AFAR T HEDR
BHm3D #A] > FEFEE T VREBE&E " HE{ 2 UEBALMOERER A REER
AR F RLF»ME { 2o il % o

\

204



SpEA L LA EERAISE S BEQD

aFFA ZjﬁK;TEf:
S S A
HEHPEF ARI4EL8? 1p3113#107 31p

Bl € 3+ % %% 0 NSTC 114-2221-E-155-043-

dOT o R 2025 ik AR R ALAL g 0 R AL E A 2 PR IRE S DFEE > A
FEREIRSRT - oA E AR EY R AIREA o dd I AT EAF LR XL
REBEARZ Qb e Al BEARE GBI Lo TR EE s
e AV FEREE AR RE BRI LA ABBPELT L B e Al
WEA Y BRES LB EE B S ABET CHRABE AR A HEGE
GABE R R IDARERPIE  RRL G T RESE S I G EY HHE T A
FEB T RPBAV UG F A RI LG FFAREF R LY RARMSE
VR RBEATUFHEL BB EL > R B AR o

205



AP EFEIVE- BB RRAEVEHRT 2

TRREY 2R AL AN

Ching-Yen Lee' , Ting-Wei Chang? and Shun-Feng Su?
!China Steel Cooperation,
’Department of Electrical Engineering,

National Taiwan University of Science and Technology

In this study, deep learning is considered to classify the carbon content from gray-scale spark
images generated from steel testing processes. In our system, first, through image pre-processing
Contrast-Limited Adaptive Histogram Equalization or spark region recognition by using YOLOVS,
small spark region is identified from the origion image to make spark recognition more focused. Then,
ConvNeXt-Tiny is employed as the primary model, and the accuracy of carbon content classification
is 93.099% for all steel dataset, while the accuracy of carbon content classification for carbon steels
only is 94.675%. Since all images in a video may not always contain the required features, in our study,
data filtering is also considered. Model confidence is introduced as a data filtering in the carbon content
classification task to screen out suspected anomalous samples or featureless images in the training set.
In our experiments, the most effective filtering strategy for carbon content classification of all steel
dataset is to exclude the images with incorrect prediction and class confidence score greater than 0.9
from the training set when the training accuracy reaches 90%, and the accuracy increases to 93.681%
after using the filtering strategy, which is 0.58% higher than that without filtering. In the carbon steel-
only dataset, the most effective filtering strategy is to exclude images in the training set that are
incorrectly predicted and have their category confidence levels greater than 0.7 when the training
accuracy reaches 95%, and the accuracy increases to 95.561% using the filtering strategy, which is
0.89% higher than that without filtering.
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This paper focuses on algorithm development for hearing assistive devices based on headphone
prototypes. In this paper, Voice Activity Detection (VAD) algorithms are analyzed using a custom-
constructed dataset based on the TIMIT corpus, combined with DEMAND environmental noise and
colored noise. After optimizing the parameters of the VAD algorithms, speech enhancement methods
are further investigated using the VoiceBank + DEMAND dataset. The finalized algorithms are then

implemented on the DSP platform, and their performance is evaluated through experiments using the
KEMAR dummy head model.
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