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Abstract: Smartphone-based GNSS positioning is highly susceptible to multipath interference, a major source of
positioning errors of approximately 20-30 m in challenging environments. Unlike high-end GNSS receivers
equipped with choke ring antennas and advanced correlators, smartphones lack specialised hardware for
multipath mitigation, making software-based detection essential. This study proposes a physics-informed machine
learning framework for multipath detection using raw GNSS measurements from the Google Smartphone
Decimeter Challenge dataset, collected from multiple Android devices in real-world environments. Ground-truth
labels were generated and validated using NovAtel SPAN RTK residual anchors, ensuring

physically meaningful supervision without circular feature dependency. The resulting

labels achieved a precision of 1.000, recall of 0.912, F1-score of 0.954, and an overall

agreement of 92.2%. Five supervised classifiers—Random Forest (RF), Logistic

Regression, Support Vector Machine, Gradient Boosting, and Naive Bayes—were

evaluated under imbalanced (90:10), moderately balanced (60:40), and fully balanced

(50:50) class distributions. RF achieved the best performance in the balanced setting,

with an MCC of 0.645, ROC-AUC of 88.57%, and Fl-score of 81.47%, outperforming a

C/No-only baseline by 0.611 MCC points. SHAP analysis identified device encoding,

carrier phase smoothness, and Doppler rate anomaly as the most influential features.

Leave-one-device-out validation across 20 devices produced a median RF Fl-score of approximately 83%, while a
physics-only ablation improved generalization to unseen hardware. Integrating predicted multipath probabilities
into soft weighted least-squares positioning reduced the median positioning error from 3.71 m to 2.50 m and
increased solution availability from 66.2% to 99.2%, demonstrating the practical value of probabilistic multipath
mitigation.

URL: https://www.sciencedirect.com/science/article/pii/$2590123026032159?via%3Dihub
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Abstract: Lead poisoning and notorious ambient instability in lead-based halide perovskites
pave the way for the exploration of alternative materials for affordable and efficient solar cell
fabrication. An important prerequisite to this end is the optoelectronic evaluation of the
proposed material. Here we report, optoelectronic characterization of Bi,FeCrOg (BFCO) and

Bi2MnCrOg (BMCO) thin films vis-a-vis performance of photovoltaic cells. | g gt
Solution-deposited thin films (350-450 nm) of the above compositions 5;.;;|,-5r|:q[;.,§T- Matarials
demonstrate a double-perovskite structure with monoclinic P 21/ ¢ and Solar Calls

symmetry, albeit with mixed cation valences and deep-level defects. A
thorough optoelectronic evaluation exhibits large optical absorption in the
visible range (a ~ 10*-10°cm™), and high carrier density, ~10*-2° cm=3.
Ultraviolet  photoelectron  spectroscopy  measurement allowed

determination of the positions of the band-edges (valence band maximum
and conduction band minimum), required for the selection of carrier transport layers. In its
first, BMCO-based FTO/Sn0,/BMCO/Spiro-OMeTAD/Ag solar cell produced a maximum 3.56%
conversion efficiency. Using numerical simulation, we predict that with suitable defect control,
the above conversion efficiency can increase significantly.

URL: https://www.sciencedirect.com/science/article/pii/S0927024826002837?via%3Dihub
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Abstract: The integration of employee engagement with artificial intelligence (Al) has become essential
in recent years, driven by the demand for advanced technologies, data-driven-decision-making, and
predictive analytics to improve Human Resource (HR) management and performance. This study
employs bibliometric, thematic, and content analysis to explore key trends, emerging technologies, and
their impact on smart employee management (SEM). Data were extracted from two reputed academic
databases Scopus (N = 920) and Web of Science (N = 363) covering the period

from 1984- August, 2025. After removing 240 duplicate records, a total of 1,043 Discover

articles were analyzed using bibliometric and altmetric tools such as SUSIEIiI'Iﬂhi“I}I'
VOSviewer, Biblioshiny, Altmetric Bookmarklet, and Dimensions. The study

found that 2021 marked the peak year for a noticeable increase in literature

pertaining to SEM with 129 publications and 4,912 citations. From 2019 to

2023, research trends shifted from general subjects such as employment,

manufacturing, and business processes to more specialized applications, with a

particular emphasis on the role of Al in employee performance, trust and

decision-making. Further, the study incorporated altmetric analysis, providing

complementary insights by capturing real-time attention and societal impact of globally cited
documents. The findings highlighted that while automating repetitive work, building trust, and
addressing ethical issues like prejudice and transparency, managers should integrate Al with human
skills, placing an equal emphasis on creativity and human-touch. The uniqueness of study stands at
triangulating bibliometric, thematic, content and altmetric insights to map scholarly evolution and
societal attention to SEM and provide a set of future research directions to advance theory and practice
in Al-augmented HR systems.

URL: https://link.springer.com/article/10.1007/s43621-026-03368-6
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Abstract: The global transition toward sustainable power systems, energy security, and economic
growth has increased the importance of modern electricity markets worldwide. In India, the electricity
sector has undergone a significant transformation since the implementation of the Electricity Act, 2003,
shifting from a vertically integrated structure to a more competitive, market-oriented framework. The
increasing penetration of renewable energy, rising electricity demand, and continuous regulatory
reforms have accelerated the development of short-term electricity markets and market-based
mechanisms. This study presents a systematic review of the evolution of .

India's electricity market, focusing on the major drivers, barriers, and 7

regulatory instruments influencing the sector. The review examines the U—H“TLE
development of key market segments, including long-term power purchase :'|_|':_ v
agreements, power exchanges, the Day-Ahead Market (DAM), Term-Ahead ;

Market (TAM), Real-Time Market (RTM), and emerging green market

mechanisms such as the Green Day-Ahead Market (GDAM). The study also

analyzes the role of Renewable Energy Certificates (RECs), Energy Saving

Certificates (ESCerts), Market-Based Ancillary Services (MBAS), and the

Carbon Credit Trading Scheme (CCTS) in supporting renewable energy integration and enhancing market
flexibility. The findings indicate that, despite considerable progress in electricity market development,
challenges such as DISCOM financial stress, transmission congestion, dependence on long-term
contracts, and regulatory uncertainties continue to affect market efficiency and liquidity. However,
ongoing reforms related to ancillary services, energy storage integration, market coupling, and digital
grid modernization are expected to improve the transparency, flexibility, and sustainability of India's
future electricity market.

URL: https://www.sciencedirect.com/science/article/pii/S0957178726001256?pes=vor&utm_source=clarivate&getft_integrator=clarivate
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Abstract: Fingerprint recognition systems primarily relying on automated detection of
handpicked features such as minutiae points and ridge patterns, are susceptible to variations in
image quality, distortions, and noise. Recent advancements in deep learning based approaches,
especially with convolutional neural networks and transformer architectures, have significantly
eased the feature extraction and matching procedures. However, these techniques mainly
emphasize positional information and often fall short in capturing the complex structural
characteristics of fingerprints, such as topology and detailed minutiae relationships. The
present work proposes a novel framework incorporating pose-guided anchoring and
connectivity-aware minutiae graph construction in a unified architecture for enhanced
fingerprint recognition. Further, a dynamic k-nearest neighbor-based strategy is introduced to
construct adaptive minutiae graphs that ensure full connectivity while preserving the local
structure. This enables the model to generate more discriminative and robust fingerprint
embeddings and thus improve recognition performance. Extensive experiments on benchmark
datasets demonstrate the potential of the proposed graph learning framework and the
proposed approach is comparable to the state-of-the-art techniques in fingerprint recognition.

URL: https://ieeexplore.ieee.org/document/11738779
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Abstract: As the Electric Vehicle (EV) market evolves, the demand for advanced cabin air sensor
and filtration highlights the urgent need for next generation air quality solutions. In this
context, the study examines the potential of graphene nanoribbons (GNRs) in sensing and
filtration, with a focus on their ability to capture the particulate matter (PM2.5) and detect
gaseous pollutants. Earlier, the traditional filter effectively trapped large particulates but
struggled with the nanoscale contaminants. These can impede heating, ventilation, and air
conditioning (HVAC) efficiency and increase the energy consumption. In contrast, the GNRs
offer unique properties, such as a high surface-to-volume

ratio and enhanced chemical interaction, positioning them
as a solution for sensing and filtration applications. @ IEEE Access
Additionally, integration of Al assisted sensing approaches Institite of Electrical and
provides an opportunity to interpret sensing responses and Electronics Engineers Inc
support the intelligent monitoring. Further, the research
involves integrating GNRs into HEPA filters, outlining the
challenges of ensuring uniform distribution and strong sensing capabilities without
compromising the existing filter design. This novel innovation refines the air quality standards in
premium EVs, making cleaner, healthier driving experiences. However, realizing this potential
requires collaborative efforts from researchers and industry stakeholders to address integration
challenges and production. As the future of nanomaterial application in automotive technology
unfolds, the shift from concept to practical implementation is increasingly becoming a realistic
prospects.

URL: https://ieeexplore.ieee.org/document/11737412
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Abstract: A polarization-insensitive terahertz (THz) metasurface refractive index sensor is
proposed for plasma amino acid—based detection of type 2 diabetes progression stages. The
unloaded sensor exhibits a resonance frequency of 0.6638 THz at maximum absorptivity, with a
high quality factor(Q) of 41.4, a figure of merit(FoM) of 4.17 and maximum refractive index
sensitivity(S) of 66.67 GHz/RIU, enabling precise refractive index sensing.

The combined effect of six clinically accepted plasma amino acid
biomarkers is considered to model diabetes progression. Five
progressive stages—Normal (N), Intermediate-1 (I-1), Intermediate-2 (I-
2), Diabetic (D), and High-Diabetic (HD)—are characterized by variations
in amino acid concentrations that alter the effective refractive index of
blood plasma. The Lorenz—Lorentz formulation is employed to estimate
stage-dependent refractive indices from molecular composition and

density variations. The corresponding resonance shifts and absorptivity
responses are obtained through parametric simulations and used to train multiple machine
learning models. The proposed framework Ensemble Bagged Trees classifier achieves a
classification accuracy of 94% in accurately identifying the precise stage of diabetes on the
simulated test datasets. The results demonstrate the potential of integrating THz metasurface
sensing with data-driven modeling for minimally invasive, stage-specific diabetes diagnostics.

URL: https://ieeexplore.ieee.org/document/11690683
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Abstract: Purpose: Impulsive noise and correlated inputs can significantly degrade the
performance of distributed parameter estimation systems, resulting in slower convergence and
increased steady-state estimation error. Method: The proposed DFT Versoria diffusion LMS
approach integrates a unitary frequency-domain transform with the
Versoria cost function to handle correlated regressors, and impulsive

o o Journal of
noise in measured data up to. The proposed iterative DFT Vibration
implementation reduces complexity from multiplications and additions Engineering &
to 2M multiplications and additions respectively, enabling efficient Technologies
distributed estimation with improved convergence at lower
computational cost. Results: Extensive simulations with correlated
regressors, for zero-mean measurement noise of dB, with outlier
contamination demonstrate that the proposed DFT-MVD achieves an
approximate steady-state MSD of dB within 1800 iterations, outperforming existing algorithms
in estimation accuracy and convergence. It is further validated using a practical echo channel
and real-world rotating-machinery vibration data.

URL: https://link.springer.com/article/10.1007/s42417-026-02775-3
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Abstract: An efficient artificial neural network (ANN) machine learning (ML) approach has been
conceived on design and optimization of a metasurface loaded antenna configuration. Initially the
proposed antenna design variables are predicted with large datasets to dramatically reduce the
computational time complexity. The antenna configurational asset combines planar, low-profile
embodiment with an inverted L-probe feeding and metasurface (MTS) loading with a centered-fed
aperture. The feeding scheme deployed is in the proximity of MTS

perimeter and the aperture coupled via feed improves the bandwidth and | & .ﬁ&,fJ
International Jowrnal LS\

. o _ i ) of Electronics and
used to efficiently predict high-dimensional inputs to map complex inter- | [alsly 1110 all=: et ]

radiation parameters. The multilayer perceptron (MLP) of ANN model is

relation model to facilitate easier training, learning, infinite width limit and
good convergence for simplification of linear models. The initial feature
selection standardize and regularize data sets with trained and test
validations with lower root mean square error (RMSE) results. A surrogate
assisted genetic algorithm (GA) optimization framework was further
leveraged to determine the optimal geometric parameters of the proposed m 1202026

Tolams 2T

antenna. The prototype antenna measuring 35 mm x 35 mm x 2.35 mm has
been experimentally validated to operate from (5.7-8.4) GHz with 10-dB IBW of 38.3%, realized peak
gain of 8.6 dBi and stable far-field patterns. The simulated EM results, GA model and ANN model was in
good agreements to proliferate the design topology into a 4-port multiple-input-multiple-output
(MIMO) configuration. The MIMO metrics on proposed antenna configuration are further explored with
effective impedance, isolation, stable diversity performances and the performance outcomes showcase
its potential viability in 6G cmWave applications.

URL: https://www.sciencedirect.com/science/article/pii/S14348411260046567?via%3Dihub
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Abstract: This article proposes a spatially efficient metasurface arrayed multiple-input multiple-
output (MIMO) antenna with effective circular polarization. The performance parameters and
design aesthetics are mainly examined on a single element, demonstrating the potential
efficacy of wideband response in top loading of metasurface-unit cell clusters and replicating
circular polarization (CP) with sequentially rotational symmetric feeding network (SRSFN). The

arrayed design configuration assisted with stacked embodiments, of the
! ner=1:1
= AL

Intermational Jowrnal 'I"_'
of Electronics and
Communications

first layer functioning as a linked ground reflector (at the bottom) and the
top layer asserting SRSFN connected via four coaxial feeds. The second
layer is a metasurface array designed to increase overall performance.
The densely packed meta-array configuration asserts an absolute
minimum inter-element spacing (IES) of 0.07A0 (A0 = lowest operating
wavelength at 5.28 GHz) with >20 dB isolation making it spatially efficient.

sm— 82026
A prototype antenna has been fabricated and experimentally validated to L- 'L

operate from (5.28 — 8.25) GHz with 44% 10-dB IBW and the CP traces from (5.45 — 8.25) GHz
with 40.87% 3-dB ARBW. The co-polarization radiation properties reveal dominating Left-
handed circular-polarization (LHCP) radiation of (7.69 — 9.66) dBic boresight gain, potent cross-

polarization discrimination and minimal ECC. The anticipated functional parameters and
performance outcomes of the proposed MIMO antenna array design finds its suitability for U-
NIl Wi-Fi 6/6E/7 GHz applications.

URL: https://www.sciencedirect.com/science/article/pii/S1434841126003523?via%3Dihub
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Abstract: TreeFET structures have arisen as viable options for sub-nanometer technology nodes owing
to their greater electrostatic control and improved current drive relative to traditional FinFETs.
However, enhancing TreeFET performance across an extensive design space that encompasses
geometric parameters, material selections, and operational conditions is still computationally intensive
when exclusively utilizing TCAD simulations. This study introduces a Random Forest Regression (RFR)-
based device modeling framework aimed at enhancing the prediction and optimization of TreeFET
performance with increased accuracy and diminished processing demands. The

proposed model is trained on an extensive TCAD-generated dataset that

includes variations in width and hight of the interbridge, channel doping

concentration, gate length, nanosheet dimensions, and temperature. RFR

models are designed to forecast essential DC and RF performance measures,

such as ON current (ION), ION/IOFF ratio, subthreshold swing (SS), drain

induced barrier lowering (DIBL), transconductance (gm), cutoff frequency (fT),

gain bandwidth product (GBP), and transconductance frequency product (TFP).

The findings exhibit near-TCAD fidelity, with determination coefficients

surpassing 0.99 and minimal prediction errors across all parameters. Feature

importance analysis indicates that channel doping and gate geometry significantly affect TreeFET
performance, facilitating focused design optimization. The suggested RFR technique demonstrates
enhanced resilience, scalability, and generalization capabilities compared to traditional analytical
models. This study emphasizes the promise of machine learning-assisted device modeling as an effective
substitute for comprehensive TCAD simulations, facilitating swift performance improvement and design
space exploration of next-generation TreeFET technologies.

URL: https://www.sciencedirect.com/science/article/pii/S2773012326003493?via%3Dihub
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Abstract: Agricultural crops experience environmental and physiological stressors that evolve across

space and time. These processes are only indirectly observable through imaging and are frequently

monitored across geographically distributed sites with heterogeneous conditions and restricted data

sharing. This study formulates stress monitoring as a distributed inference problem and introduces a

federated framework to estimate latent stress trajectories from site-local observations. Each site

performs local inference of temporally evolving stress representations,
while federated aggregation coordinates learning without exchanging raw
images. An explainability constraint promotes spatial coherence and
biological plausibility of inferred stress indicators. External intervention
analysis evaluates sensitivity of the latent inference process to
physiologically induced modulation of stress dynamics. Hydrogen-rich water
serves as a controlled intervention, enabling quantitative assessment of
stress attenuation without modifying sensing or inference procedures.
Evaluation across distributed plantation sites demonstrates stable operation
under non-identically distributed conditions, with inter-site variance below
0.07 and temporal coherence above 0.85. Federated coordination converges

cwgent

food
agriculture

within approximately 15 communication rounds and reduces cross-site parameter divergence by 45.5%
relative to isolated optimization (p<0.01, n=10). Mean inferred stress decreases from 0.45 to 0.36

following intervention (p<0.01), accompanied by a 31.8% reduction in temporal fluctuation. Average

inference time remains below 0.45 s per sequence, with communication limited to 3.6 MB per round.

URL: https://www.tandfonline.com/doi/full/10.1080/23311932.2026.2682021
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Abstract: Plant diseases pose a significant challenge to global agriculture, with early diagnosis
particularly problematic for resource-limited farmers. This study introduces an Al-powered web
application for classifying leaf health in two key medicinal plants, Ricinus communis (Eranda)
and Vitex negundo (Nirgundi). The tool categorizes leaf

images into three health states—Healthy, Medium

Healthy, and Unhealthy to facilitate timely and informed

decision making in crop management. A dataset

comprising 2834 images of Ricinus communis and 3796

images of Vitex negundo under various conditions was

created and used to train the model. Advanced transfer

learning architectures, including VGG16, ResNet50, MobileNetV2, Xception, EfficientNetBO, and
VGG19, were employed to enhance the classification accuracy of the system. Notably, VGG16,
EfficientNetBO, and VGG19 achieved highest level of accuracy, whereas the other models
showed comparatively lower level of accuracies. This work performs real-time assessment of
leaf health for sustainable Ayurvedic agriculture.

URL: https://www.mdpi.com/2624-7402/8/9/365
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Abstract: Black phosphorus (BP) has attracted significant interest for next-generation nano-
electronic devices due to its tunable bandgap, high sensitivity to surface charge variations, and
strong in-plane anisotropy. Field-effect transistors made of tunnel structures (TFETs) with highly
promising channel material have been proposed. The sub-60 mV/dec subthreshold slope
operation is highly promising; however, practical deployment in real-world circuits has been
hindered by insufficient on-state current and limited RF performance. In

this article, a thorough analysis of BP-DG-TFET behaviour as a function of

BP thickness from monolayers to five layers has been performed by

calibrated TCAD simulations. The analysis has been conducted in terms

of DC, transport, RF, and linearity characteristics. It has been found that

as BP thickness increases, the bandgap and tunneling barrier width

decrease significantly, resulting in marked on-state current,

transconductance, gain-bandwidth product, and cut-off frequency

improvement from 150 GHz (L4) to ~210 GHz (L5) and up to ~260-280

GHz (bulk) of BP layers. Higher order transconductance, harmonic, and

compression ratios have pinpointed that there exists an optimal compromise between gain and
linearity within TFETs; in this case, the optimal trade-off is attained by the BP layer TFET. This
method also shows that the BP thickness engineering method can be successfully applied as a
design technique for the optimal trade-off of DC, RF, and linearity performance, and therefore,
BP-DG-TFETs are promising for next-generation low-power analog RF application.

URL: https://www.sciencedirect.com/science/article/pii/S2773012326002487?via%3Dihub




