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TOP-DOWN VIEW (PLAN) 50m
s TEST SETUP
b
Camera mounted on left wall

,,,,,,,,, 1 | &7 s mheigh

i i

i ; | ———  Camera field of view (HFOV = 90°)

! i

ccTv e oiew ——— i L 35m £77 Subject standing in measurement area

Camera :

1 L2 facing the camera

Strong backlight from deorway/window

/--T-“J | e behind the subject
Meai\urement . L 1 Room size (example): 5.0 m x 3.5 m
rea Ul L
& Subject at ~2.5 m from camera

i
i
i
I
i
flise

ISOMETRIC VIEW ; WDR PERFORMANCE COMPARISON
- WDR OFF

- Dark subject (underexposed face) - Well-exposed subject (visible face)
« Blown highlights (lost background detail) | | - Preserved background details

Q This setup is designed to evaluate a CCTV camera’s ability to capture details in both dark (subject) and bright regions
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Apparent-Age Evaluation of Power
Transformers using Boosting Gradient
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Abstract:

Power transformers are among the most expensive and critical components of electrical
power transmission and distribution networks, and continuous monitoring of their
performance is of great importance to prevent sudden outages and reduce heavy
maintenance costs. Accurate assessment of the transformer fleet requires
comprehensive and integrated analysis of data from chemical diagnostic tests,
electrical tests, as well as thermal and operational parameters. In this study, an
intelligent and data-driven system based on machine learning and deep learning
algorithms, focusing on the proposed GBR algorithm, has been developed to calculate
the Health Index (HI) and estimate the apparent age or Life Expectancy (LE) of power
transformers. The proposed model has been trained using real datasets, and its
preprocessing, parameter tuning, and performance evaluation steps have been
comprehensively performed, and finally, the efficiency of the proposed method has
been compared with conventional machine learning and deep learning algorithms using
regression evaluation criteria. Simulation results show that the proposed GBR model,
due to its high ability to learn nonlinear relationships, achieves the highest coefficient
of determination (R?) and the lowest error rate, and provides better performance than
other methods in estimating the health index and apparent age of the transformer. This
method can be used as an effective tool in optimal asset management, increasing
network reliability, and planning preventive maintenance in the power industry.

Keywords: Power transformers, Boosting gradient regression, Apparent age, Health
index, Deep learning.
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Convergence of the Internet of Things and Smart Grids:
Toward Sustainable Energy Management
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Abstract: With increasing energy consumption, the expansion of renewable energy sources, and the growing
need for smarter power grids, the use of modern technologies in power systems has become increasingly
important. The smart grid, as a new generation of power grids, utilizes information and communication
technologies to enable efficient monitoring, control, and management of energy generation, transmission,
distribution, and consumption. In this paper, the Internet of Things (IoT), by establishing communication
among various equipment and devices, enables the real-time collection, transmission, and processing of data.
This paper examines the applications of the Internet of Things in smart grids, including its architecture and
components, the equipment and technologies used, various applications, benefits, and implementation
challenges. It also examines the role of technologies such as artificial intelligence, advanced communication
networks, edge computing, and digital twins in the future development of smart grids. The results show that
the use of the Internet of Things can play an important role in the development of smart power grids by
improving grid monitoring and management, reducing power losses, and increasing reliability.

Keywords- Internet of Things, Renewable Energy, Smart Grid, Energy Management, Artificial Intelligence
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Fault Tolerance in Cascaded H-Bridge
Multilevel Inverters Using a Hybrid Hardware
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Abstract—

Multilevel converters are widely used in high-power drives and renewable-energy systems because of their
superior output waveform quality. However, the large number of semiconductor devices increases the
probability of failures. This paper investigates a fault-tolerant strategy for a three-phase five-level cascaded
H-bridge inverter. The proposed approach combines hardware reconfiguration with a suitable switching
and control strategy in order to mitigate the impact of open-circuit and short-circuit faults. The system is
evaluated in MATLAB/Simulink under six operating scenarios, including normal operation, faulty operation
without compensation, SVM-based control, and a voltage-doubler-based compensating configuration. The
results show that the proposed hybrid approach improves service continuity and maintains a more
balanced load current after a fault. In the open-circuit fault scenario with the proposed strategy, the
reported current and voltage THD values are approximately 11.38% and 11.89%, respectively. The
proposed approach can therefore be considered as a practical solution for improving the reliability of CHB
inverters in photovoltaic and high-power applications.

Keywords—Cascaded H-Bridge, Multilevel Inverter, Fault Tolerance, Open-Circuit Fault, Short-Circuit Fault,
Space Vector Modulation.
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Abstract:

Machine-readable error data can serve as a valuable resource for language instruction. This study
generated two machine-readable corpora: 1) a corpus of common English grammatical error patterns,
and 2) a parallel corpus of English sentences illustrating specific grammatical points, accompanied
by their Persian translations. Data were extracted from the seventh edition of the book *Common
Mistakes in English*, yielding a total of 658 sentences. For each record, the correct sentence, Persian
translation, question stem, options, answer key, and error tag were documented. The errors were
categorized into five main sections and twenty subsections. Based on this dataset, a 109-item test—
proportional to the size of the subsections—was developed and administered in the autumn of 2025
to 120 English language students across three universities in Shiraz. The final output consists of two
machine-readable resources suitable for test design and error analysis. Research limitations include
the use of convenience sampling, reliance on a specific source, and the absence of natural data
produced by language learners.

Keywords: Corpus linguistics, error analysis, learner corpus, parallel corpus, multiple-choice questions,
grammatical errors
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Investigating the effect of thermal imaging technology on the ability
to identify objects in CCTYV cameras located in industrial
environments with smoke, dust, and fog
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Abstract: CCTV-based video surveillance systems have become a cornerstone of security and continuous
monitoring for industrial facilities. However, atmospheric obstructions such as smoke, dust, and fog
severely impair the performance of these systems and drastically reduce the accuracy of object detection
algorithms. This study investigates the impact of thermal imaging technology on enhancing object detection
capabilities under such conditions. The findings indicate that thermal cameras, by utilizing the long-wave
infrared band, are capable of capturing the intrinsic thermal radiation emitted by objects and—unlike
visible-spectrum cameras—do not rely on external light sources. Furthermore, longer infrared wavelengths
experience less scattering when encountering suspended particles, enabling more effective object detection
in obscured environments. The study’s findings indicate that the use of thermal cameras can increase the
correct object detection rate by over 40% compared to visible-light cameras in foggy or smoky conditions,
thereby enhancing the efficiency of surveillance systems for critical industrial applications.

keywords: Thermal imaging, object detection, industrial environments, smoke, dust, fog, long-wave
infrared
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