MCI Sis e gl ot 7 X

Applied Journal of Applied Research in Mechatronics PARDIS ’C)‘g}

Research on Mechatronics {elamic Azad U

A Review of the Relationship between Autonomous Intelligent
Vehicles and Human-Computer Vision Interactions

Ali Rahimighasemabadi!, Mohammadreza Zabihi?, Farzad Cheraghpour Samavati®

Master's Graduate, Department of Mechanical Engineering, Intelligent Mechanical Systems
Research Laboratory, Pardis Campus, Islamic Azad University, Tehran, Iran

alirahimi69.irn@gmail.com

2Master's Student, Department of Mechanical Engineering, Intelligent Mechanical Systems
Research Laboratory, Pardis Campus, Islamic Azad University, Tehran, Iran

mohammadreza.zabihi@iau.ir

3Assistant Professor, Department of Mechanical Engineering, Pardis Campus, Islamic Azad
University, Tehran, Iran

farzad.samavati@iau.ac.ir

Abstract

Smart and autonomous vehicles are a smart transportation tool for the well-being of the elderly,
patients and people with limited mobility. They connect cars using various technologies, including
brain-computer interfaces. In order to receive information about the surrounding environment and
examine the data by the embedded computer and make decisions using artificial intelligence and send
appropriate commands to the sensors, in order to navigate, detect fixed and moving obstacles, the
person with mobility problems does not need to have a companion or manually control the vehicle.
The user personalizes all the desired commands and settings. Safe, effective and accurate routing is
completely done by the calculations of the embedded computer artificial intelligence tool and sending
commands to the sensors.
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ABSTRACT

The design and validation of smart wheelchairs represent a critical step toward enhancing mobility
and independence for individuals with disabilities. In contemporary society, disability, particularly
among younger populations, remains a major challenge, underscoring the importance of advanced
assistive technologies. Since transportation play a central role in a paralayzed daily life, developing
intelligent systems that integrate clinical functionality, ergonomic considerations, and user-centered
design can significantly improve efficiency and quality of care. Moreover, addressing the needs of both
young and elderly users requires a multidisciplinary approach that leverages emerging technologies to
ensure adaptability and inclusivity. This study presents the development of an electric wheelchair
enhanced with artificial intelligence, focusing on its design principles, ergonomic features, and
fundamental mechanisms. The proposed system aims to promote greater autonomy and improve the

overall user experience.

Keywords

Artificial intelligence; smart wheelchair; pediatric wheelchair; industrial design; Ergonomic criteria
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ABSTRACT
This study provides a comprehensive examination of the applications of intelligent robots in smart

environments, with a focus on recent advancements in deep learning and the Internet of Things (IoT).
Employing a qualitative review methodology, reputable peer-reviewed scientific articles from 2020 to
2025 were analyzed across six key domains: education, space exploration, polar exploration,
nanoscale medicine, autonomous transportation, and underwater exploration. The results underscore
the high precision of these technologies in diverse applications, including 97.16% accuracy in
interactive learning prediction, 95% efficacy in targeted drug delivery, and a 33% reduction in
accidents within autonomous transportation systems. Furthermore, explorer robots in space
exploration and drones in polar exploration demonstrated substantial performance in unknown
environments, achieving autonomous navigation capabilities and an average F1-score of 0.89,
respectively. These findings highlight the potential of intelligent robots to enhance efficiency, safety,
and sustainability in interconnected environments, while underscoring persistent challenges—such as

environmental noise, battery constraints, and data security—that warrant future research.

KEYWORDS

INTELLIGENT ROBOTS, SMART ENVIRONMENTS, INTERNET OF THINGS (I0T), DEEP LEARNING,
AUTONOMOUS APPLICATIONS.
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ABSTRACT

This paper presents a unified intelligent framework that simultaneously optimizes economic operation and
enables real-time transient stability monitoring in the IEEE 39-bus power system. A Genetic Algorithm is
employed for Economic Load Dispatch, minimizing fuel costs to $51,972.58 per hour under a 6150 MW
demand, yielding a 4.8% reduction ($22.14 million annually) compared to conventional lambda-iteration
methods ($54,500/h). The GA’s global convergence in non-convex cost landscapes is theoretically analyzed
using the Schema Theorem and Markov chain dynamics, ensuring robust handling of quadratic cost functions
and transmission losses. For transient stability, a lightweight feedforward Artificial Neural Network with 20
input neurons (rotor angles and bus voltages), two hidden layers (10 and 5 neurons), and one output neuron
predicts system synchronism with 92% accuracy across 40 test scenarios, computing stability margins from -
75.07° to 59.33°. Compared to time-domain simulations (5-10 s/scenario, ~85% accuracy), the ANN delivers
near-instantaneous predictions. A comprehensive review of hybrid intelligent methods (2023-2025) positions
this work as a bridge between decoupled optimization and stability paradigms. Integration challenges with
Phasor Measurement Units including latency, noise, topology changes, and cyber threats are rigorously
discussed, with practical solutions such as denoising autoencoders and transfer learning proposed for field
deployment. The GA-ANN synergy preconditions optimal dispatch for stability forecasting, offering a scalable
pathway for smart grid Energy Management Systems. Future enhancements include regression-based ANN,
PMU-driven online retraining, and hybrid physics-informed models to further enhance reliability in dynamic,
renewable-rich grids.

KEYWORDS

EcoNOMIC LOAD DISPATCH, TRANSIENT STABILITY, GENETIC ALGORITHM, ARTIFICIAL NEURAL NETWORK,
POWER SYSTEM OPTIMIZATION.
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ABSTRACT

In software engineering, artificial intelligence solutions have been employed to automate time-
consuming tasks in software development and testing. At the same time, the adoption and role of Al in
CAD-CAM has driven growth in the manufacturing industry. Additionally, today 3D printing
technology is used for production in many fields such as manufacturing, automotive, aerospace, and
more. As a result, design accuracy and efficiency improve through the integrated combination of Al
and manufacturing, creating opportunities to optimize processes and reduce waste. In the
technological advancement landscape, the integration of Al, 3D printing, and the Internet of Things
(1oT) has emerged as a revolutionary paradigm in product design and development. In the modern
world, additive manufacturing or 3D printing is the most forward-looking technology in production.
Al algorithms can analyze production data in real time and identify patterns that indicate quality
issues, predict prototype performance before production, and enable early detection and correction of

defects—this relates to rapid prototyping, which we will examine in this paper.

Keywords

CAD-CAM software, Artificial intelligence, creation and production, 3D printing, rapid
manufacturing
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ABSTRACT
This paper presents and evaluates a novel hybrid control framework for robots operating in dynamic

environments. Addressing the challenge of maintaining reliable performance amid continuously changing target
positions, moving obstacles, and dynamic uncertainties, the proposed approach combines adaptive predictive
techniques with machine-learning—based components to enhance robustness and efficiency. We first develop an
advanced dynamic model that captures variable inertia, nonlinear effects, and environmental disturbances.
Building on this model, we implement a three-layer control architecture comprising: an adaptive trajectory-
prediction module based on an extended Kalman filtering approach, a multi-objective evolutionary path-
planning algorithm, and a robust adaptive controller for real-time execution. System stability is established
through a Lyapunov-based theoretical analysis. Extensive experimental evaluations across diverse scenarios
demonstrate that the proposed framework achieves a 30% improvement in target-tracking accuracy and a 20%
reduction in energy consumption compared with conventional methods. The results indicate the approach is
particularly well suited for time- and energy-constrained applications, including search-and-rescue robots, smart
prosthetic systems, and space exploration rovers. Overall, the study offers a practical, theoretically grounded

solution for improving robotic performance in uncertain, dynamic operational contexts.

KEYWORDS

AUTONOMOUS ROBOTS , ADAPTIVE PREDICTIVE CONTROL , MACHINE LEARNING , MOVING TARGET TRACKING ,
MULTI-OBJECTIVE OPTIMIZATION
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