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With the increase in population and the expansion of urbanization, issues such as heavy
traffic congestion, air pollution, and road accidents have become serious challenges for
transportation management. This situation not only affects the quality of life of citizens but
also has negative impacts on sustainable urban development. In this context, artificial
intelligence (Al) as an innovative tool can contribute to improving the efficiency of
transportation systems and offer effective solutions to mitigate existing problems. Given
the current conditions, the application of Al in urban transportation can yield positive
outcomes. Through its capabilities in data analysis, traffic pattern prediction, and route
optimization, Al can support intelligent traffic management. Moreover, Al-powered
autonomous vehicles can enhance safety and reduce accidents. Additionally, Al can play a
significant role in improving logistics and the management of public transportation fleets.
Accordingly, the present study aims to examine the role of artificial intelligence in
improving the urban transportation system of Ahvaz. Employing a descriptive—analytical
method and a questionnaire as the primary data collection tool, the required data were
gathered and analyzed using Structural Equation Modeling (SEM) through SPSS and
AMOS software. The results indicate that the safety and monitoring index, with a factor
loading of 0.87, plays the most significant role in the development of transportation in
Ahvaz, followed by the indices of logistics and fleet management, route optimization,
intelligent traffic management, and autonomous vehicles, respectively. The findings
suggest that investment in information technology infrastructure, training of specialized
human resources, and coordination among various organizations involved in urban
transportation are essential actions for the successful implementation of Al in Ahvaz’s
urban transportation system.
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Introduction

Environmental degradation has emerged as a global challenge, prompting governments to prioritize
sustainability and environmental protection. Rapid industrialization, technological advancement,
population growth, and urbanization have resulted in unprecedented increases in vehicle traffic,
necessitating both long-term and short-term traffic planning strategies (Jaszczak et al., 2019; Gontarz
& Sulich, 2025).

Transportation infrastructure is critical to the economic vitality of cities and regions, akin to the
circulatory system in a living organism. While building transportation networks is inherently costly,
infrastructure alone cannot address all transportation challenges. Therefore, integrated and systematic
planning is essential to enhance transportation system performance (Muhamediyeva et al., 2023).
Advances in artificial intelligence (Al) within transportation engineering, particularly for autonomous
vehicle control, represent a rapidly growing field. The introduction of autonomous vehicles and related
technologies has transformative implications for the automotive industry and urban transportation
systems (Chandrahas Reddy Biddala et al., 2023).

Ahvaz, a major metropolitan area in Iran, faces significant transportation challenges due to population
growth, increasing motorization, and insufficiently developed infrastructure. These issues have
contributed to severe traffic congestion, air pollution, and rising accident rates. The application of Al
technologies can potentially address these challenges by enhancing transportation management.
However, implementing Al in Ahvaz's transportation sector requires addressing several barriers,
including IT infrastructure development, workforce training, public acceptance, and inter-
organizational coordination. This study investigates the role of Al in improving Ahvaz’s urban
transportation system and proposes actionable solutions for developing intelligent transportation in the
city.

Materials and Methods

A descriptive-analytical research method was employed in this study. Primary data were collected
through a field survey using structured guestionnaires. SPSS and AMOS software were utilized to
analyze the relationships between variables and assess the role of AI in developing Ahvaz’s
transportation system. To determine the sample size, SAMPLE POWER software was used, based on
Ahvaz's population of 1,184,788 according to the latest census. An initial set of 30 questionnaires was
distributed among residents, and the resulting variance from this pilot study was used to calculate the
final sample size of 200. The questionnaire’s validity was confirmed through content and face validity
assessments conducted by experts and academics. Reliability was measured using Cronbach's alpha
test. Secondary data, including the theoretical framework, were obtained through library-based
research.

Results

The structural equation modeling (SEM) approach was applied to evaluate the role of Al in Ahvaz’s
transportation development. The analysis identified five latent factors critical to intelligent
transportation: safety and surveillance, logistics and fleet management, route optimization, intelligent
traffic management, and autonomous vehicles. Among these, safety and surveillance emerged as the
most influential factor, with a factor loading of 0.87, demonstrating its potential to enhance road safety
and reduce accidents. Logistics and fleet management followed closely with a factor loading of 0.84,
reflecting its importance in improving operational efficiency. Route optimization ranked next, with a
factor loading of 0.83, underscoring its role in alleviating congestion and improving mobility.
Intelligent traffic management, with a factor loading of 0.68, highlighted the importance of real-time
traffic monitoring and control. Finally, autonomous vehicles, while still in their developmental stages,
had a factor loading of 0.56, signifying their potential to revolutionize urban transportation. The
positive impact of these factor loadings in the SEM validates the hypothesis regarding AI’s
transformative role in urban transportation development in Ahvaz.
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Conclusion

This study highlights the significant potential of Al in improving urban transportation systems in
Ahvaz. Among the various indicators, safety and surveillance emerged as the most impactful,
demonstrating Al’s capacity to enhance road safety through advanced monitoring and predictive
algorithms. The findings stress the necessity of investing in IT infrastructure, training skilled
personnel, and fostering inter-organizational collaboration to ensure the successful implementation of
Al technologies. The outcomes of this research provide a framework for applying Al in transportation
systems in other major Iranian cities. By leveraging Al, cities can address pressing challenges in
traffic management and urban mobility, contributing to safer, more efficient, and environmentally
sustainable urban transportation networks.
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