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Abstract — In this study, energy production of gas turbines as well as the physical and chemical properties
of the waste-water of an installed waste-water treatment plant have been forecasted, using the method of
adaptive neuro fuzzy inference system. Accordingly, in total, 445 data were used to be the cumulative; to

m m w include the instantaneous measurements belonging to these parameters. Namely, these data correspond to
daily mean energy generation (F) acquired from gas turbines of the treatment plant plus correspond to
A N "]‘ u‘l _'lf AL h = Pl‘{}-'sical and chtmical parameters consisfi_ng q:-f tl?e degree of acidity (pH). n:n:jperature (1. cnr!ductivit}r
m - m I[m (), and the daily cumulative gas production ((J) for the gas generator. It was concluded and reported that
!“w oLV §V - * —y= &u the l:»:s‘t estinliat‘inn outcome for power production ‘{P} was acquir-:ed quring the adjustment of the adaptive
;” m EIUIIW J neuro fuzzy inference system to have the value of the membership-function to correspond to 2, resulting
the values of mean absolute error (MAE), root mean square error (RMSE), besides correlation coefficient

(R) to respectively counterpart 2.1814 MWh/day, 2.7619 MWh/day, and 0.9610.
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Ankylosing Spondylitis (AS), commonly known as Bechterew's disease, is a complex, potentially
disabling disease that develops slowly over time and progresses to radiographic sacroiliitis. The
etiology of this disease is poorly understood, making it difficult to diagnose. Therefore, treatment is
also delayed. This study aims to diagnose AS with an automated system that classifies axial magnetic
resonance imaging (MRI) sequences of AS patients. Recently, the application of deep learning neural
networks (DLNNs) for MRI classification has become widespread. The implementation of this process
on computer-independent end devices is advantageous due to its high computational power and low
latency requirements. In this research, an MRI dataset containing images from 527 individuals was
used. A deep learning architecture on a Field Programmable Gate Array (FPGA) card was implemented
and analyzed. The results show that the classification performed on FPGA in AS diagnosis yields
successful results close to the classification performed on CPU.
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The proposed sy st-effe ig] it solution for sustainable tran n technologies
The Periurb and Obs: 1 )M 2 nverter is employed to ensure optimal power extraction from the FC,
hicle (EV) applications.

generator

(TEG). which hamesses waste heat to generate electrical energy. While the FC still requires hydrogen, the integration
of a TEG enables supplementary power generation from waste heat without any additional fuel input, resulting in a more
rbrid system. The Perturb and Observe (P&0) MPPT-based SEPIC converter is highlighted for

-hicle (FCEV) applications due to its inherent buck—boost capability, making it particularly

suitable for practical implementations. To a naximum efficiency and ensure stable operal of the TEG, the FC
is operated at its nominal power of 93.75 W in this system. The integrated TEG system., combined with a high-efficiency
boost converter, contributes approximately 3 to the proposed hybrid energy system, which achieves an overall
efficiency of 96. The proposed hybrid energy system holds great potential for providing sustainable energy solutions

in transportation applications.




// | 12 June - 25 July 25

Ahmed Alhayek, Mehmet Akif Ozdemir, Mehmet Zahid Erel, Mehmet Timur Aydemir
A Modified Plate Design for Capacitive Wireless Power Transfer Systems

<IEEE s leo @FE

CPE-P 4 WERENG #
2025 =¥

A Modified Plate Design for Capacitive Wireless
Power Transfer Systems

Ahmed ALHAYEK Mehmet Akif Ozdemir Mehmet Zahid Erel
Dept. of Electrical-Electronics Eng. Dept. of Electrical-Electronics Eng. Dept. of Electrical-Electronics Eng.
Kadir Has University Gazi University Yildinm Beyazt University
Istanbul, Turkey Ankara, Turkey Ankara, Turkey
hayekahmad 133 @gmail.com mehmetakif @gazi.edu.tr mzerel @aybu.edu.tr

Mehmet Timur Aydemir
Dept. of Electrical-Electronics Eng.

Kadir Has University
Istanbul, Turkey
timur.aydemir@khas.edu.tr

Abstract—The share of capacitive wireless power transfer in

recent wireless power transfer research has been increasing.

The advantage of these systems mainly comes from their simple

structures. The power is transferred between the plates, and there

is no need for magnetic shielding as there is no magnetic field

m involved. The transferred energy depends on the capacitance of
the plates, and increasing the effective area of the plate without

changing its size can be effective. This paper proposes a simple

A ) . Aoh - v I technique to increase the effective area of plates. Basically, the

m )’. ]l “muudg 4‘ ,u‘ y effective area is increased by grooving the surface, like the fins

of heat sinks. The proposed technique has been tested on a four-

arayVv S ~ N aya N plate horizontal slrugture. The results show that the proposed
M method can be effective.

Index Terms—Capacitive wireless power transfer, Plate design

structure.
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ARTICLEINFO ABSTRACT
Article History The blistering pace of generative and foundational Al models being deployed in 2024 and 2025 is
Received 13 Dec 2024 transforming experiences in education, healthcare, science, sustainability and business. This narrative

0 consolidates findings from the 50 most cited peer reviewed publications in this time frame,

providing a cross-cutting overview on the state of development, the application and the challenges

concerning technology. We start by discussing the architectural origins behind both large language

Keywords models, multimodal generators, as well as domain-specific foundation models including SpectralGPT

Generative AL and scGPT. Then, we evaluate their application on vertical-industrial applications of academic

m “ u Foundational Models. teaching, clinical diagnosis, supply chain operation, and environmental monitoring. The review discusses

also important ethical and societal issues, including fairness, explainability, Al angst, and academic
Cross-Sector

» 1, Y Apnlications, resgons_il;ilit}-u We also dliscuss lingering technical f:hallenges ‘Encluding ha]ll‘minatian. data privacy. and
m }M g‘ ‘wm m V 0/0)) E: :Jn_':']'k availability barriers despite recent progress made. Finally, we discuss some of the emerging frontiers that
ical Challenges,

this work opens and their exciting implications, including controllable generation, symbolic-neural

w. g aa N aYa 0 Symbolic-Neural integration, and divergence between open and proprietary model ecosystems. This citation-motivated
J k review provides a timely snapshot of how the most influential research is leading the development of

generative Al across domains.
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ABSTRACT

Real-time process monitoring is essential for achieving consistent part quality in Laser Powder Bed
Fusion (LPBF), yet robust and practical defect prediction frameworks remain underdeveloped. This
Published 10 Apr 2025 study presents a machine learning-based approach for predicting unstable melt pool conditions,
Keywords leveraging an open dataset of melt pool variability measurements from Ti-6Al-4V builds on an EOS

m Polymer Nanocompositcs M29 m. The framework utilizes fundamental process parameters—laser v /, power, scan
Mechanical Propertics orientation, and track location—combined with statistical melt pool geometry features to train a

Tensile Testing Random Forest classifier. The model achieved an accuracy of 99 in distinguishing between stable

I4 ) ahle melt nool st alanced se - rsis of defect trends acros

m .'ut [‘ “wmj |/ ! ! z |/ l l ! ' Toughness Optimizai and unstable melt pool states, with balanced se y and sp ficity Ana_]}sm_ot dn.}“u.t tr:.nd.a_acruss
the process parameter space revealed that higher scan velocities and certain orientations significantly

T V/ S ~ N A A N incr-:e_lse defect likcliho-od: The results cot?ﬁrm tI}at intcr[:!ret_ab]c, l_:omPutational]y efficient machine
M learning models can provide robust real-time defect prediction using features already ac le on

commercial LPBF platforms. The framework offers a scalable and indust levant pathway toward

enhanced quality assurance in metal additive manufacturing, supporting the advancement of intelligent,
closed-loop LPBF process control.
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a widely adopted technology for vari
ns, building eooling, and imate regulation. It

t portion of global energy use, enha
tency is critical. Thi i lores recent advanc orative c
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assisted cooling, are highlighted for their potential to i 3 : in humid environments.

challenges like high humidi

a > aya . aya . are paving the way for more rob
other technologies, such as vapor
advancements. In conclusion, evapo

traditional cooling meth
ironmental imp: “ontinued innovation and addressing current limitatio
4 and ef e itioning evaporative cooling as a key technology in the future of




