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Enerqy-Efficient  Coupled  STARS  with  Optimized
Quantization and Element Selection in ISAC Systems

*Li-Hsiang Shen

National Central
University

This paper investigates a simultaneously transmitting
and reflecting reconfigurable intelligent surface
(STARS)-aided integrated sensing and
communication (ISAC) system for full-space and
energy-efficient data transmission and target
sensing. An energy-efficiency (EE) maximization
problem is formulated to jointly optimize dual-
functional  radar-communication  (DFRC)  base
station” s active ISAC beamforming and the STARS
passive beamforming, including amplitude, phase
shift, quantization, and element selection. To address
the non-convex mixed-integer problem, alternative
algorithm (AQ) is developed by integrating the
Lagrangian  duality,  Dinkelbach” s method,
successive convex approximation (SCA), penalty dual
decomposition (PDD), and penalty convex-concave

Yi-Hsuan Chiu

National Central
University
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programming (PCCP) framework. Heuristic search
and integer relaxation are employed for quantization
and element selection, respecitvely. Simulation results
verify that STARS-ISAC with the proposed solution
significantly  improves  EE  while  satisfying
communication and sensing constraints. The coupled
STARS further achieves superior EE and hardware
efficiency compared with other STARS architectures
and existing benchmark schemes.
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015 |Analysis_of Coding Structures for SCMA Systems with Liang-Yu Kuo  |National Chung Cheng
Memory over Downlink AWGN Channels University

Prior studies have shown that a memoryless sparse| “Jian-lia Weng |National Chung Cheng
University

code multiple access (SCMA) modulator can be
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extended into an asymptotically unity-rate coded
system via a finite-state machine (FSM). The
introduction of coding memory enables joint
decoding across correlated SCMA signals, thus
further mitigating the multiuser interference inherent
to non-orthogonal transmissions. This work proves
and demonstrates that feedback-based FSMs
outperform  their  feedforward  counterparts,
effectively reducing the optimization space for coded
SCMA modulators.
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Enhanced LT Coding for Multilevel Erasure Channels
This paper investigates Luby transform (LT) coding

over multilevel erasure channels (MECs), where each
coded symbol experiences bit-level erasures with
unequal probabilities. To better exploit subchannel
diversity, we propose a bit-level permutation
precoding scheme that randomizes the bit-to-
subchannel mapping. The precoder is further
optimized via density-evolution analysis, and
simulation results verify its improved data recovery
performance compared with conventional LT coding.

Jou-Chun Chiu

National Chung Cheng
University

*Jian-Jia Weng

National Chung Cheng
University
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Maximal-Information Joint Source-Channel Coding with
Side Information

This work extends the maximal-mutual-information

(M) joint source-channel coding (JSCC) framework of
\cite{winkelbauer2013}  to incorporate side
information (SI). Four scenarios are considered,
where Sl is available at the encoder, decoder, both,
or neither. The system model considered here covers
a range of application settings, including semantic
information transmission. An iterative algorithm is
developed to design a scalar code that maximizes the
MI between the source and its reconstruction. An
example validates the expected performance
ordering among the four scenarios. Moreover, a
binning structure emerges when decoder S| is
present, aligning with the result in Wyner-Ziv
problem.

Chen-An Cheng

National Chung Cheng
University

*Jian-Jia Weng

National Chung Cheng
University
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Soft Decoding Hardware Implementations for BCH Codes of]|
WBAN Applications

Shih-Yu Tseng

National Taiwan
Ocean University

This paper presents the design and implementation
of a Bose-Chaudhuri-Hocquenghem (BCH) code
Chase-2 soft-decision decoder for wireless body area
network (WBAN) applications. The decoder employs
the Meggitt algorithm as its hard-decision decoding
(HDD) core, effectively reducing undetectable errors
and improving bit-error rate (BER). A test-pattern
reduction technique combined with an early-
termination  verification ~ mechanism  shortens
decoding time without compromising error-rate
BCH

simplification

performance. For shortened codes, a
remainder-computation
further
decoder is implemented on a Xilinx Spartan-7
XC7S50 FPGA, where only the indices of bits to be

flipped

strategy

lowers computational complexity. The

are stored, and Euclidean distance
computations are accumulated only for differing bits,
significantly reducing hardware usage. Synthesis
results demonstrate a maximum operating frequency
of 135 MHz, utilizing 386 LUTs,528 FFs, and 11 |Os,
with message throughputs of 105.92 Mbps and 77.73

Mbps for the (63,51) and (31,19) codes, respectively.

*Huang-Chang Lee

National Taiwan
Ocean University
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MAPS-HRL Framework: A Design of Intelligent Handover
Decision Mechanism for LEO Satellite Networks

As satellite costs decline, satellite communication has

become a key enabler of 6G non-terrestrial networks
(NTN). Low-Earth-Orbit (LEO) satellites provide low-
delay coverage to remote areas but introduce two
challenges: large-scale constellation management
and frequent handovers caused by fast orbital
motion. Frequent handovers can disrupt service
quality, making effective decision-making essential.
This  work proposes MAPS-HRL, a deep
reinforcement learning—based handover strategy
using a Dueling Double Deep Q-Network (D3QN)
enhanced with action masking and hierarchical
reinforcement learning (HRL). A satellite scenario is
simulated over 24 hours, where agents schedule
satellite connections for ground stations to minimize
handovers while ensuring link quality. The model
accounts for GEO interference, atmospheric
attenuation, satellite antenna-gain variations, and
channel overload, achieving a robust and
comprehensive handover framework.
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068 |RFSoC-Based Resource-Efficient and Low-Latency Edge Al *Meng-Hsi Lin |National Yang Ming
for Cognitive Radio Systems Chiao Tung University
Fdge Al-enabled devices are expected to play a key | Li-Chun Wang  |National Yang Ming

role in enabling intelligent and adaptive wireless
networks. However, most existing models rely on
deep learning (DL) frameworks that are unsuitable
for resource- and power

constrained edge platforms. This limitation becomes
even more critical in communication systems, where
low latency and real time inference are essential. To
address this issue, several lightweight alternatives to
DL networks have been proposed, including the
Green Learning (GL) framework introduced by C.-C.
Jay Kuo at the University of Southern California
(USQO)[1]. In this work, we implement the GL-based

Chiao Tung University
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Pixel[Hop model on AMD Xilinx Radio Frequency
System-on-Chip (RFSoC) platform along with
supporting DSP algorithms to perform real time
spectrum sensing with real-world radio signals,
thereby realizing a cognitive radio (CR)[2] system to
investigate GL' s potential for low-latency inference
on edge devices and to evaluate its performance,
resource utilization, and latency compared with
traditional sensing approaches and DL-based
methods.
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003 |An_Integrated PON and Edge Computing Architecture| *Pang-Chen Liu |FPIEE(ESHIENHE
M Hierarchical Deterministic Slicing for Microsecond Shun-Kai Yang |22 ST
Emerging industrial and real-time service applications| Chun-Kuei Chen | FhEEEEEH7EkE
require not only low latency but deterministic and|  Fei-Hua Kuo  |FREEBE(FHH5ERT

network performance. This paper

presents an Integrated Deterministic Access-Edge

predictable

Convergence (DAEC) architecture based on PON and

edge computing, incorporating a Hierarchical
Deterministic Slicing (HDS) mechanism to achieve
end-to-end isolation and latency control, ensuring
predictable and scalable performance. The proposed
system extends deterministic resource management
from the Optical Network Unit (ONU) to the edge
SDN-based

Experimental results demonstrate that even under

platform  through orchestration.
80% bandwidth utilization and concurrent multi-user
traffic, the architecture sustains stable one-way
latency within 12 ps and jitter below 1.5 ps. The
experimental validation confirms that the proposed

DAEC-HDS framework achieves microsecond-level
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stability under heavy load, establishing its feasibility
for industrial automation, remote control, and real-

time monitoring applications.

005

Novel System Architectures for AWG-Based WDM Ring
Networks

Optical packet switching (OPS) ring networks are

considered promising candidates for future optical
metropolitan area networks due to their scalability
and high performance. In this paper, we propose a
novel wavelength-division multiplexing (WDM) ring
network architecture based on arrayed-waveguide
grating (AWG) technology, designed to achieve low
cost and enhanced scalability. By leveraging the cyclic
routing and spatial wavelength reuse properties of a
passive 2x2 AWG device, we restructure the
conventional ring into a dual-subring configuration
interconnected via the AWG. A distributed medium
access control (MAC) protocol is developed to
manage access across the subrings, incorporating a
quota-based bandwidth allocation mechanism to
ensure fairness and efficiency. Building upon the
HOPSMAN architecture—an established benchmark
in OPS WDM metro-ring networks—our proposed
system demonstrates a performance improvement
by a factor of 1.5, based on simulation and analytical
modeling, while utilizing only low-cost TT-FR or FT-
FR optical components instead of expensive TT-TR
devices. The proposed architecture thus achieves
high throughput with significantly reduced system
cost, making it a compelling solution for future optical
metro network deployments.
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030 [BP-MAHRL: Bi-Directional Parametrized Sharing Multi- Chi-Te Kuo National Central

Agent Hybrid DRL for Multiple Multi-Functional RISs-Aided
Downlink NOMA Networks

In this work, we investigate the architecture of

multiple multi-functional reconfigurable intelligent
surfaces (MF-RISs) to assist non-orthogonal multiple
access (NOMA) downlink networks. We formulate an
energy efficiency (EE) maximization problem by
optimizing power allocation, transmit beamforming
and MF-RIS configurations of amplitudes, phase-
shifts and energy harvesting (EH) ratios, as well as the
position of MF-RISs, while satisfying constraints of
available power, user rate requirements, and self-
sustainability property. We design a bi-directional
parametrized sharing multi-agent hybrid deep
(BP-MAHRL),

multi-agent proximal policy optimization (PPO) and

reinforcement learning where the
deep-Q network (DQN) handle continuous and
discrete variables, respectively. The simulation results
have demonstrated that the proposed BP-MAHRL
scheme has the highest EE compared to other DRL
methods.
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A Compact Asymmetric Wideband Antenna for WiFi 7 Tri-
Band AloT applications

A compact tri-band printed dipole antenna for WiFi

7 (IEEE 802.11be) is proposed using a low-cost 40 x
10 x 0.8 mm3 FR-4 substrate. An asymmetric
triangular notch and C-shaped stub are introduced
to generate dual resonance in the 5-7 GHz band and
mitigate coaxial cable detuning. Measured —10 dB
impedance bandwidths of 460 MHz (2.58-3.04 GHz)
and 2.36 GHz (4.94-7.3 GHz) fully cover the 2.4/5/6
GHz bands. After plastic enclosure assembly, the
antenna achieves peak gains of 3.0 dBi and 6.3 dBi
with efficiencies exceeding 65 %, making it highly

*Li-Hao Yang

BlvEA| SN

Jin-Fa Chang

EaRvAZ |elElI VN

Yi-Ting Ciou

Zylux Acoustic
Corporation

suitable for single-antenna  MLO in  space-
constrained AloT devices.

040 |2/ Wi-Fi 7 ZEZ 7 B fGHY SO KR *EEA BRI A LR ER
AR E—FEAR Wi-Fi 7 2SR X SIETT BT AR
BEREt (R~ :15mm x 5mm x 0.8mm ) - SJERF S ERVA
EBYER 2.4 GHz ( 2400-2484 MHz ) ~ 5 GHz ( 5150-
5875MHz ) & 6 GHz (5925-7125MHz ) #8E - Bk
RoTHEES Wi-Fi 7 EFER - RETTHIRABES F
KER(IFA B L BB o asaE o EEL 245
GHz ~ 5 GHz & 6 GHz = &EIREL - ILRETEHE
B mEREERSFEDR  FrlEAREERERASETC
AUEEH -

042 |Optimal Design of Irreqularly Shaped Hexagonal Slot CP *Sfgt EIRVA A E N
Antenna Using Iterative Taguchi's Method S T

This study proposes a circularly polarized (CP)
antenna using an irregular hexagonal slot operating
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at 2.45 GHz. No stacked layers, dual-fed types, vias,
or additional resonant/perturbing components are
used in the design to avoid complicating the
antenna’ s design and fabrication process. Hence,
the proposed CP antenna features a simple single-
layer, single-fed antenna structure. The hexagonal
slot is optimized by the iterative Taguchi's method for
good CP antenna performance. After the
optimization, the design objective is successfully
achieved. Meanwhile, the optimized CP antenna
results are consistent in both simulation and
measurement, demonstrating the validity of the
proposed optimization method.
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A Gain-Enhanced Air-Filled Cavity Patch Antenna Design for
5G Applications
This research is aimed to design a millimeter-wave

cavity-backed patch antenna for the radiation
efficiency improvement. A metallic cavity backing is
realized by chemical gold plating, incorporating a
dielectric substrate fabricated by stereolithography-
based 3-D printing technology. Based on the design
of the air-filled cavity and the patch antenna
dimension, the surface wave propagation can be
effectively suppressed. The proposed design is
achieved a 7% fractional bandwidth within the 28
GHz band of the 5th Generation (5G) n261 frequency
range. After optimization, the radiation efficiency of
the cavity-backed patch antenna is improved by 30
% over the FR 4 patch antenna, and the maximum
realized gain is 8.38 dBi at 28 GHz.

*Li-chi Chang

National Taiwan
Ocean University

Jyun-Hua Chen

National Taiwan
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A 2.45 GHz Wideband 2 x 2 Circularly Polarized Slot
Antenna Array
This study proposes a novel 2.45 GHz wideband 2 x

2 circularly polarized (CP) slot antenna array, which
consists of irregularly hexagonal slot CP antenna
elements and a sequentially rotated phase feed
network. Good agreement is observed between the
measured and simulated results, confirming the

Chih-Lin Wang |National Taiwan
Ocean University
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validity of the proposed design. Measured results
show that the proposed antenna array provides a
maximum boresight gain of 15.3 dBic and a CP
bandwidth of 47.6 % from 2.13 to 3.46 GHz. At 2.45
GHz, the cross-polarization level in the main beam
direction is less than —23.6 dB; the front-to-back ratio
is larger than 40 dB; and the back-lobe level is less
than =22 dB.

056 |High-Frequency Characterization of Inverter Noise Current A B 1L & E
Using a Spectrum Analyzer — - ”
ThisgpaSer investig;tes the common-mode (CM) %I& ‘qu:%j(%i
noise behavior of a 380-V inverter system through a PRERA BEE
series of measurements performed with a spectrum AR CIES
analyzer (SA). Particular attention is given to
characterizing the noise around 50 and 125 MHz, a
frequency region far beyond the fundamental
switching activity. It is shown that the conventional
swept-frequency operation of an SA provides limited
diagnostic value even when the resolution bandwidth
(RBW) is varied. Conversely, the zero-span
configuration enables the wunderlying temporal
features of the noise to be clearly resolved, offering a
more effective means for high-frequency EMI
assessment and design refinement.

057 |High-Frequency Impedance Characterization of High A S EARVAS Y W=
Voltage Impedance Stabilization Network — -
“Thisqpapgr presents the impedance measurement o \ﬁqjy%j(%
and simulation results of a high-voltage (HV) Line BREADL BEET

Impedance Stabilization Network (LISN), which is
employed for conducted and radiated emission tests
in electromagnetic compatibility (EMC) evaluation.
The S-parameters are measured using a vector
network analyzer (VNA). The printed circuit board
(PCB) serves as an interface between the VNA and
the HV LISN, and its parasitic effects are included in
the simulation model. The results demonstrate the
differences between the standardized circuit
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specified in EMC regulations and the actual
implementation of the HV LISN.

065 | I REE B # 7 R e i a1 4 H PRt FEFERHOREE
ANHIT SR IR AT HE S R VE AR THUR IR LB A7 ) O BB A 5 1 Yo im) SHERH AR
EABE R IR INHEE - 3528 Keysight N1500A B#isR A= ] SRR A
AESE R T BRI BB RE E:%ﬁl:b@s?f@’f%u:'u BT R e
BEMIKRFERARIBETE - BRPERAEHK R TR R
HEEMEE NN RABHN RN M RESEET
B HA BV B AL OR IR ISUHLEE

066 |C KA Z K )15 FE N PR e 5 FEFERI RO
A X et §ENZ RS KA FTRBS RIE P RE R Yo i) SR AR
ZEEEAENEE - BHRKUSAZZTEME B AR A
B - REOR FIRE - et — R EAR CORRZEE *BERE AR A
KAIET - BB PEIE T 2 AR ER A e R
Y - IRAEXGREATNZE - HRKEBSNE
B - SRS - EEABTEHRKESS -

O FEHREERERBER N RATNREE - /FRME
KUBEZIKE -

069 |Double Reflective Ellipsometry with Focused Microwave *Jeson Chen  |Hf{Z KE
We present a compact tabletop ellipsometry Casper Huang |Bl{— AcE2
platform that extends conventional optical
ellipsometry into the microwave regimes for non-
destructive material characterization. In the s-band
(2—4 GHz), a quasi-optical setup with a concave
reflective grid polarizer enables precise refractive
index measurements of plastics and ceramics while
significantly reducing system size and complexity.

The results highlight a versatile and affordable
approach that bridges optical and microwave
ellipsometry, providing new tools for
interdisciplinary applications in materials science,
chemistry, and engineering.

070 /E%ﬁ/(i%@?ﬁﬁ&lﬁ A - =7 SDRLab TIPS |BEEERMRORER
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BB EEME AT K - BESZZEABYIFEK -
AR EELEE =M SDRLab & : HackRF One

R9 ~ R10 B2 H4M PortaPack - X 2.4 B2 5.8 GHz #&
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