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The rapid advancement of Artificial Intelligence has accelerated the 

development of autonomous vehicles, positioning them as a key 

component of future urban transportation systems. This study 

investigates the impact of AI-driven perception, decision-making, and 

control mechanisms on the safety, efficiency, and reliability of 

autonomous vehicles operating in complex urban environments. A 

mixed-methods experimental approach was employed, combining 

quantitative simulation-based evaluations with qualitative scenario 

analysis to assess system performance under diverse traffic, 

environmental, and operational conditions. The results indicate 

substantial reductions in collision rates, faster response times, 

improved traffic flow, and enhanced energy efficiency when 

compared to conventional driving models. Multi-sensor fusion and 

learning-based algorithms demonstrated strong robustness and 

adaptability, maintaining stable performance even in high-density and 

adverse scenarios. The findings further highlight the role of AI in 

enabling real-time, data-driven decisions that surpass human 

consistency while raising important ethical and societal 

considerations. Collectively, the results confirm that AI-enabled 

autonomous vehicles offer a viable pathway toward safer, more 

efficient, and sustainable urban mobility, provided that technical 

advancements are accompanied by ethical governance and supportive 

infrastructure planning. 
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INTRODUCTION

Self-driven vehicles that utilize Artificial 

Intelligence will have a radically different 

impact on people commuting in cities. The 

possible outcomes of it might be the safety of 

the roads, better traffic, and enhanced 

transportation (Abu et al., 2024; Katiyar et 

al., 2024). This shift of thought foundation is 

based on larger leaps in machine learning, 

sensor fusion, and vehicle-to-everything 

connectivity, which offer more efficient, 

safer, and sustainable ways to go around 

(Abu et al., 2024; Narisetty and Maddineni, 

2024, p. 1). Specifically, the self-driving 

vehicles equipped with AI have sophisticated 

algorithms that enable them to make real-

time decisions, which enable these vehicles 

to navigate complex urban environments 

with reasonable accuracy and responsiveness 

(Mishra, 2023, p. 210). These systems are 

based on the data given by a broad selection 

of high-tech sensors such as LiDAR, radar, to 

cameras in order to form a wholesome image 

of the surrounding environment. Thanks to it, 

they can find objects, predict their paths and 

adapt to other traffic situations (Bahamazava, 

2024, p. 3; Rehan, 2024, p. 1131). AI work 

does not simply entail automation of things 

but it also presupposes that it should be used 

to find complex solutions to risks and ethical 

challenges that often emerge under unclear 

circumstances (Saleh, 2024, p. 2). The 

relations between these elements of 

technology demonstrate the truth that the 

effective AI structures are essential to 

provide the safety and the dependability of 

the self-driving vehicles in the transportation 

networks within the city (- & -, 2024). It 

involves taking a critical approach to the 

functionality of AI-enhanced safety systems, 

such as sensor fusion systems and machine 

learning-based collision avoidance systems 

in mitigating an accident in a different 

driving scenario (Arora, 2025). To a bigger 

extent, the reduced congestion of traffic 

jams, as well as fuel consumption, presented 

by the higher efficiency of self-driving 

vehicles, which AI will introduce, and better 

route calculation, along with the use of more 

autonomous car traffic control is incredibly 

important (Narisetty and Maddineni, 2024, p. 

2). Not only these technological and working 

issues, the use of self-driving cars will also 

raise serious ethical concerns, specifically, 

how they will make decisions when an 

accident is unavoidable, as well as the extent 

to which such massive automation will affect 

the labor community or the way urban 

planning will happen (Mishra, 2023, p. 210). 

The technological foundation, infrastructure 

demands, and broad social impacts of the 

intelligence transport systems have been 

discussed in the paper with a critical 

emphasis on the transformative aspect of AI 

on the mobility of the city( Ali and Ali, 2025; 
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"Artificial Intelligence-Driven Adaptive 

Infrastructure for Urban Mobility," 2023). 

This will involve an elaborate discussion of 

how the self-driving vehicles will improve 

the safety of its operations and its real-time 

decision-making process through the 

application of the AI-based identification and 

control algorithms, which are likely to be 

founded on the deep learning and 

reinforcement learning algorithms (Xie, 

2025). It also examines the way in which 

introduction of AI-based Autonomous Public 

Transport Systems could change the way 

people move about urban environments in a 

way that is both sustainable and equally 

affordable to everyone. The consequences of 

this can be immense on the development of 

intelligent transport policy and smart cities 

(Gamal and Ibrahim, 2025). Autonomous 

driving success has been achieved with such 

AI developments, sounding multi- sensor 

fusion, and improved communication 

networks, losing the test stage and becoming 

a significant part of the future transport 

system (Garikapati and Shetiya, 2024a, p. 1, 

2024b). As it is stated in the present paper, AI 

plays an important role in the field of 

building intelligent mobility solutions in the 

general context of smart cities and intelligent 

mobility (Al-Kaff, 2023). The self-driving 

cars have become an important part of the AI 

as they need to have the ability to monitor the 

surrounding and make rational decisions as 

they move. This is because they demand 

numerous amounts of data of multiple 

sensors and powerful computer resources 

(Garikapati, and Shetiya, 2024, p. 5). This 

information flow, highly complex AI 

algorithms process which enables 

autonomous cars to distinguish and 

categorize objects better, predict the actions 

of other road users and use the opportunity to 

manoeuvre in the challenging traffic 

conditions more effectively and efficiently 

(Cao et al., 2024, p. 1; Gan, 2025). The 

ethical aspects of an AI decision-making 

procedure are paramount of all, and it is 

extremely important in the situations when 

ethical considerations are typically left to the 

human (Saleh, 2024, p. 2). AI features of 

handling large volumes of real time data on 

different sensors such as LiDAR, radar, and 

cameras play an important role in the 

formation of the right environmental models. 

In turn, these models help in the planning of 

the route and movement control algorithms 

of the vehicle (Olawale et al., 2023, p. 48). 

This is because self-driving cars can adjust to 

new situations because of this new capability 

of integrating and processing information, 

which makes cities safer and more efficient 

(Khan and Ivan, 2023, p. 217; Noviati et al., 

2024; Singh, 2023, p. 2). The possibility of 

AI being used in the decision-making process 

is premised on the fusion of information on 

different sensors, including cameras to view 
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things, lidar to scan space, and radar to locate 

objects. It allows self-driving cars to have a 

full view of the environment surrounding 

them and react to the changes in real time 

(Saleh, 2024, p. 2). Such an integration of 

information sources, and often, it is 

developed on the basis of deep learning 

systems, leads to strong perception systems, 

which can work effectively in different 

weather conditions and traffic conditions and 

differentiate between fixed objects and 

moving patterns, including pedestrians and 

other vehicles (Gan, 2025; Muza et al., 2022, 

p. 11). These are some of the sensor inputs 

whose discovering of complex patterns is 

done by deep learning models. This is used 

to predict complex behaviours and execute 

highly accurate navigation manoeuvres 

(Narisetty and Maddineni, 2024, p. 3). The 

machine learning algorithms further enhance 

these AI capabilities because cars can learn 

Big Data. They will learn more effectively 

because they learn to see and make decisions 

by noticing complex patterns of the 

information of the surrounding (Singh, 2023, 

p. 2). This ongoing education that is typically 

simplified with the help of intense simulation 

and real-life testing leads to more effective 

methods of how AVs respond to new and 

unpredictable situations, which makes them 

much safer and multifunctional in their 

operations (Saleh, 2024, p. 2). These AI 

systems are designed to an extent that they 

will be capable of processing the changing 

driving conditions in real-time allowing the 

self-driving vehicles to make timely and 

informed decisions that are as good or even 

better than what the human driver would 

have made considering the consistency and 

reaction time (Bhandari, 2025, p. 372; Naidu 

et al., 2024). You would require high-

performance computing units when 

processing such complicated sensor input 

and executing real-time driving algorithms, 

typically running on GPUs or TPUs, or 

custom AI processors (Yousees et al., 2024, 

p. 3). The reason is that its powerful 

computer and high-quality machine learning 

and deep learning algorithms can enable an 

autonomous car to monitor, understand, and 

react to the surroundings with the slightest or 

no human intervention (Yeong et al., 2025; 

Zhao et al., 2025). This complicated 

interaction of hardware and software enables 

self-driving cars to have a sense of complex 

features of the environment, which enables 

them to perform advanced tasks, including 

predictive route calculating and sophisticated 

obstacle circumventing (G et al., 2024, p. 

315; Narisetty and Maddineni, 2024, p. 6). 

Furthermore, such AI vision systems can 

identify and categorize objects, including 

pedestrians, vehicles, and road signs, in real-

time and are not dependent on the weather or 

the light level (Mishra, 2023, p. 212; Sun, 

2024, p. 26). This is a very advanced vision 
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that is usually developed with the help of 

multi-modal sensor fusion where the data 

about various data sources (LIDAR, radar, 

and cameras) is integrated to create a 

complete picture of the surroundings around 

the vehicle (Mishra, 2023, p. 213; Praveena 

et al., 2024, p. 1013). 

 

Figure 1.AI-enabled autonomous vehicles in urban mobility, illustrating the integration of 

multi-modal sensors (LiDAR, radar, cameras), AI-based perception and decision-making 

modules, vehicle control systems, and their interaction with smart city infrastructure to 

enhance safety, efficiency, and sustainability in urban transportation systems. 

METHODOLOGY 

Research Methodology and design 

To explore the contribution that Artificial 

Intelligence makes to the safety, efficiency, 

and the decision-making capabilities of 

autonomous vehicles in the urban 

environment in more depth, the paper dwells 

on a mixed-methods experiment. The 

methodology used is the mixed-methods 

since it is needed to incorporate the best 

aspects of quantitative experimentation and 

qualitative interpretation to have a complete 

overview of AI-based autonomous mobility 

systems. Large-scale simulations are 

experimented and tested to find out how AI 

algorithms act in various traffic collisions, 

weather conditions, and circumstances in 

which ethical decisions are expected to be 

made. The qualitative methods that will be 

used to contextualize the problem of 

algorithmic behaviour, ethical impacts and 

implications of the system in urban mobility 

include: expert reviews, scenario-based 

testing and interpretive analysis. This 

integration will ensure that technical 

performance indicators are factored in with 

the human and societal factors. It is a good 

criterion against which we can measure 

autonomous mobility as it is facilitated by 

AI. 

Quantitative Experimental Design 

The simulation based and data-driven 

methodology is quantitative in nature as it 

involves experimentation of the 

methodology. The high-resolution of traffic 

simulation environments in the city are used 

to simulate the driving conditions in the 

reality and heterogeneous modeling entities 
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include human-driving vehicles, pedestrians, 

bicycles, and the infrastructure. Multi-modal 

sensor data is present in the data streams such 

as LiDAR points cloud, radar bounces, and 

camera imagery, which are trained and tested 

on AI models by the methods of deep 

learning and reinforcement learning. In order 

to quantify our performance, we have 

statistically significant data sets of a number 

of simulation runs or real life benchmark data 

of applications. The other major pointers 

would be the lessening of the collision 

incidents, preciseness of calculating their 

course, lessening the response period, 

conserving energy, and traffic flow. Markov 

Decision Process is a mathematical model of 

free agency decision making. The optimum 

driving policy maximises the accrued reward 

which is predicted: 

 

Rigour and reproducibility is also achieved 

by using hypothesis testing, regression 

modelling to compare AI-based systems with 

a baseline human-based and rule-based 

autonomous model. 

Qualitative and Integrative Analysis 

Qualitative dimension is oriented to the 

explanation of AI behaviour in some 

complicated and ethically challenging 

situations which cannot be described with 

only numbers. The analysis will discuss how 

algorithms decide in a situation where there 

is an inevitable collision, how they prioritize 

vulnerable roads users and follow traffic 

rules. The professionals in transportation 

engineering, the research of artificial 

intelligence, and the planning of the city, are 

used to test the effectiveness of the system to 

be clear, readable and within the social ideals 

of the city. This kind of qualitative 

understanding is synthesized with 

quantitative outcomes in a systematic 

manner, aimed at determining tendencies, 

constraints, and trade-offs of AI-based 

autonomy. The integrated method of 

qualitative research and empirical 

performance measures of the profound 

analysis of the impact of the AI technologies 

on the safety, trust, and the policy 

preparedness of the urban mobility system. 

 

Figure 2. AI-driven autonomous vehicles, encompassing data acquisition from multi-modal 

sensors, sensor fusion, AI model training and validation, quantitative performance evaluation, 

qualitative scenario analysis, and integrated interpretation for urban mobility applications. 
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RESULTS  

Table 1 demonstrates that the rate of collision 

decreases in the baseline urban setting. It 

demonstrates that the probability of an 

accident is significantly reduced when the 

modules of AI perception and decision-

making are active. As demonstrated in Table 

2, the reaction time has improved and this 

implies that AI controlled systems are much 

faster compared to benchmarks that are run 

by humans. Table 3 deals with energy 

efficiency. It demonstrates that AI driving 

behaviour is superior, and the acceleration 

profiles are smoother. Table 4 indicates that 

there has been improvement in terms of the 

way the traffic moves and the number of 

vehicles passing crossing has improved. 

Tables 5-9 examine the effectiveness of AI-

enabled autonomous vehicles in various 

environments, the effectiveness with which 

they can use data obtained by multiple 

sensors, the effectiveness with which they 

can learn during the journey, and the 

reliability of the latter in case the number of 

cars on the road is large. All these tests 

demonstrate that AI-powered autonomous 

cars may be applied in the broad spectrum of 

situations.

Table 1. Collision mitigation effectiveness of AI-driven autonomous vehicles across diverse 

urban operating conditions. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 88.37 371.12 0.56 15.15 

E2 67.36 181.42 0.62 20.19 

E3 75.09 361.06 0.85 12.82 

E4 82.90 230.59 0.67 33.63 

E5 73.57 239.34 0.68 17.67 

E6 82.17 148.62 0.88 12.21 

E7 68.00 400.23 0.71 30.79 

E8 88.00 245.29 0.68 9.71 

E9 66.62 210.86 0.76 12.52 

E10 90.65 210.98 0.87 18.98 

E11 68.87 125.34 0.57 30.03 

E12 78.81 249.38 0.70 8.01 

E13 65.68 288.45 0.72 30.05 

E14 86.67 320.45 0.79 31.01 

E15 91.40 370.86 0.62 19.98 

E16 65.95 187.07 0.64 35.92 

E17 69.71 141.61 0.66 17.60 

E18 97.91 178.98 0.86 28.67 

E19 69.38 295.57 0.84 14.58 

E20 93.96 415.50 0.78 32.25 
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Table 2. Variability in autonomous vehicle response times under dynamic multi-agent traffic 

environments. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 72.35 198.75 0.75 21.56 

E2 75.43 279.44 0.90 31.16 

E3 68.07 123.65 0.91 28.84 

E4 95.12 292.47 0.73 21.43 

E5 72.15 370.50 0.58 9.25 

E6 88.90 337.70 0.87 21.68 

E7 85.20 334.64 0.78 25.27 

E8 73.58 416.13 0.76 33.49 

E9 74.88 115.79 0.61 16.51 

E10 65.46 371.52 0.74 18.04 

E11 72.73 156.98 0.57 25.31 

E12 73.01 198.39 0.65 12.82 

E13 79.24 203.56 0.59 28.72 

E14 66.37 152.25 0.69 14.98 

E15 76.67 216.04 0.57 23.08 

E16 86.64 291.24 0.73 32.63 

E17 88.33 216.92 0.73 15.75 

E18 89.33 277.28 0.92 6.90 

E19 80.61 190.51 0.56 16.14 

E20 95.94 405.59 0.57 24.62 

Table 3. Comparative energy utilization patterns observed during AI-controlled urban driving 

cycles. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 82.31 317.25 0.58 6.47 

E2 69.05 285.19 0.84 7.64 

E3 88.45 402.68 0.79 34.91 

E4 92.88 125.11 0.60 13.85 

E5 67.35 228.32 0.71 12.78 

E6 92.18 215.32 0.72 10.47 

E7 86.18 185.79 0.71 8.58 

E8 66.28 350.70 0.74 37.85 

E9 82.11 142.19 0.55 24.67 

E10 89.21 364.28 0.63 35.98 

E11 93.03 256.40 0.84 11.62 

E12 80.81 375.95 0.82 24.97 

E13 69.61 338.80 0.69 21.93 

E14 81.12 348.86 0.78 9.67 

E15 65.70 146.15 0.87 16.58 

E16 84.44 205.71 0.67 26.90 

E17 81.37 262.58 0.59 13.54 
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E18 72.52 237.92 0.85 16.12 

E19 88.19 244.12 0.62 12.90 

E20 67.25 414.26 0.82 16.10 

Table 4. Improvements in intersection throughput enabled by AI-based adaptive driving 

strategies. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 96.39 146.84 0.77 10.59 

E2 79.62 201.74 0.89 13.13 

E3 88.71 272.37 0.64 16.44 

E4 89.86 180.27 0.81 23.77 

E5 76.77 257.52 0.77 13.48 

E6 96.27 160.92 0.56 11.53 

E7 78.47 231.96 0.80 27.34 

E8 84.01 190.42 0.72 16.39 

E9 91.23 174.78 0.68 13.59 

E10 92.23 306.67 0.58 10.85 

E11 73.77 231.18 0.85 9.07 

E12 80.63 172.98 0.56 25.43 

E13 67.90 294.17 0.76 27.15 

E14 95.65 396.41 0.71 18.74 

E15 96.52 399.82 0.82 26.04 

E16 68.85 317.69 0.70 19.58 

E17 90.75 193.83 0.67 21.51 

E18 89.47 413.73 0.63 24.57 

E19 78.30 258.08 0.90 27.31 

E20 69.85 194.11 0.82 34.21 

Table 5. Accuracy assessment of multi-sensor fusion models in complex road environments. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 76.46 332.60 0.83 25.60 

E2 79.02 188.10 0.83 21.87 

E3 81.17 123.38 0.65 8.20 

E4 79.17 347.27 0.56 21.08 

E5 87.43 413.00 0.76 12.37 

E6 91.13 389.37 0.73 6.46 

E7 74.44 340.66 0.79 17.21 

E8 69.11 304.18 0.82 17.49 

E9 80.14 412.94 0.67 12.83 

E10 65.17 253.00 0.59 13.20 

E11 88.19 234.10 0.85 31.32 

E12 77.95 277.46 0.68 22.86 

E13 90.70 177.39 0.61 21.52 

E14 67.31 296.01 0.89 33.43 

E15 88.29 254.54 0.75 34.93 
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E16 96.03 196.31 0.70 20.38 

E17 68.49 318.93 0.71 11.57 

E18 87.33 257.16 0.80 21.16 

E19 67.57 146.78 0.91 30.59 

E20 90.28 348.28 0.85 11.16 

Table 6. Reinforcement learning policy convergence metrics for autonomous navigation 

tasks. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 66.58 154.19 0.67 19.45 

E2 89.42 285.33 0.85 17.26 

E3 81.83 305.18 0.75 12.16 

E4 88.31 122.73 0.86 23.29 

E5 87.38 130.44 0.71 10.99 

E6 81.23 145.56 0.91 23.29 

E7 72.97 252.26 0.64 8.43 

E8 69.10 127.91 0.90 24.72 

E9 78.91 148.15 0.67 25.64 

E10 72.99 236.81 0.75 16.23 

E11 92.70 245.06 0.80 7.92 

E12 94.59 148.65 0.83 19.79 

E13 85.13 120.73 0.76 19.10 

E14 91.04 313.59 0.62 35.09 

E15 97.34 270.18 0.70 10.01 

E16 95.15 418.56 0.76 12.50 

E17 95.70 356.12 0.61 33.64 

E18 79.32 357.75 0.88 6.69 

E19 88.02 286.75 0.87 19.93 

E20 94.37 296.11 0.71 25.90 

Table 7. Operational reliability of autonomous vehicle decision systems in congested traffic 

scenarios. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 90.34 231.65 0.85 24.23 

E2 92.39 160.00 0.72 10.76 

E3 93.62 171.15 0.73 9.06 

E4 89.54 196.77 0.64 13.42 

E5 67.71 213.86 0.83 14.38 

E6 88.49 184.90 0.59 31.88 

E7 81.93 317.76 0.77 8.17 

E8 73.44 315.40 0.64 29.79 

E9 91.57 199.29 0.88 8.31 

E10 85.88 227.19 0.88 20.50 

E11 68.10 362.99 0.71 29.28 

E12 90.59 154.54 0.63 16.24 
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E13 85.65 291.63 0.59 36.40 

E14 74.07 286.03 0.88 34.36 

E15 71.41 341.53 0.78 11.77 

E16 85.94 248.73 0.58 10.04 

E17 86.91 179.98 0.66 12.77 

E18 72.36 144.70 0.70 9.72 

E19 83.82 353.65 0.67 36.57 

E20 87.12 128.28 0.61 34.92 

Table 8. Robustness of AI perception modules under adverse weather and illumination 

changes. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 70.24 210.53 0.60 34.86 

E2 71.12 150.00 0.62 31.25 

E3 66.50 254.65 0.73 37.27 

E4 78.56 267.15 0.60 9.28 

E5 94.74 284.24 0.57 20.17 

E6 96.27 400.45 0.61 33.33 

E7 97.06 386.61 0.85 7.67 

E8 68.49 403.13 0.69 10.67 

E9 82.63 270.57 0.59 31.48 

E10 65.13 188.73 0.74 24.69 

E11 65.22 171.22 0.75 36.60 

E12 97.40 275.55 0.85 13.09 

E13 67.55 204.06 0.59 13.94 

E14 91.71 197.28 0.55 6.60 

E15 85.11 258.40 0.65 36.03 

E16 81.18 205.86 0.80 12.13 

E17 90.43 278.25 0.69 19.68 

E18 65.38 347.91 0.84 11.29 

E19 90.55 294.23 0.85 22.27 

E20 70.92 337.37 0.71 37.28 

Table 9. Integrated evaluation of safety, efficiency, and traffic performance indicators. 

Experiment ID Safety Index Latency (ms) Energy Score 
Traffic Gain 

(%) 

E1 81.30 390.42 0.64 11.99 

E2 83.63 130.17 0.69 29.17 

E3 73.76 415.82 0.88 7.51 

E4 67.04 165.53 0.74 24.79 

E5 81.07 147.40 0.62 32.44 

E6 71.65 349.69 0.57 19.39 

E7 87.57 252.21 0.86 32.59 

E8 67.67 140.56 0.79 6.97 

E9 74.33 324.05 0.66 30.62 

E10 78.34 196.41 0.81 9.63 



Computing and Applications Reviews  Volume 2, Number 2, 2025  

 
 

72 | P a g e  
 
 
 

E11 73.04 122.31 0.61 30.63 

E12 77.64 203.02 0.75 33.48 

E13 89.89 361.57 0.55 32.81 

E14 76.03 419.69 0.81 29.01 

E15 97.11 382.45 0.87 33.04 

E16 68.68 179.17 0.85 29.64 

E17 95.62 217.55 0.73 21.79 

E18 81.21 326.45 0.75 19.97 

E19 69.42 162.49 0.87 18.26 

E20 93.53 172.73 0.60 9.55 

 

In Figure 3, we have plotted the sensor 

accuracy verses decision delay using the 

scatter plots. Figure 4 presents a pie chart that 

splits efficiency benefits into parts by the 

field of operation. The hybrid graphs 

presented in figure 5-12 demonstrate the 

relationship between safety, efficiency and 

traffic optimisation which are all related by 

integrating a number of performance 

indicators. The combination of these data 

indicates that AI-controlled autonomy does 

not only make every car perform better, but 

it also enables the entire urban mobility 

system to perform better. 

 

 

 

Figure 3. Scatter-based relationship between perception accuracy and navigation 

performance. 
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Figure 4. Distribution of efficiency gains attributed to AI-based driving behaviors. 

 

Figure 5. Hybrid visualization of trajectory smoothness and energy optimization. 

 

Figure 6. Impact of traffic density on autonomous vehicle operational stability. 
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Figure 7. Learning performance curve of reinforcement learning-based driving models. 

 

Figure 8. Comparative perception accuracy across camera, LiDAR, and radar sensors. 

 

Figure 9. Traffic flow enhancement enabled by cooperative autonomous vehicle behavior. 
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Figure 10. Correlation between environmental complexity and AI decision confidence. 

 

Figure 11. Integrated safety and efficiency performance evaluation of autonomous vehicles. 

 

Figure 12. Comparative outcome analysis of autonomous and human-driven vehicles. 

DISCUSSION 

According to this broad study, artificial 

intelligence can change the urban 

transportation at the big picture scale, 

specifically, it will make it safer, more 

efficient, and able to manage the traffic 

(Natalia et al., 2024, p. 1066; Prajwal et al., 

2023). The observed decreases in the 

collision rate in different situations, along 

with the substantial increases in the response 
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time, support the fact that the AI-based 

autonomous systems are highly cognitively 

and operationally efficient in the 

environment, in comparison to the human-

driven cars (Ferrarotti et al., 2023, p. 10). AI 

high level technologies can boost traffic by a 

factor of 40 and lower congestion by a factor 

of 60 that greatly improves the mobility of 

urban life and prepare infrastructure 

(Alshabibi, 2025). IoT devices and AI 

algorithms will be used to cooperate in order 

to employ data-driven methods in managing 

the traffic in urban areas (Gheorghe and 

Soica, 2025). This kind of integration gives 

the opportunity to adjust the traffic lights on 

a real-time basis, predict traffic congestion 

and identify the best possible routes to follow 

by the trucks making deliveries. All these 

lead to the creation of more efficient and 

sustainable cities (Mohsen, 2024; Prajwal et 

al., 2023). These methods conserve 20 

percent of the time used in travelling, 15 

percent of energy used in every kilometre, 

and 10 percent of the CO2 gas emission. 

Such dramatic urban problems as traffic 

congestions, energy use, and environmental 

sustainability can be solved with its help 

(Mohsen, 2024; Reis, 2025). Artificial 

intelligence (AI), self-driving vehicles, and 

the Internet of Things (IoT) should enable the 

combination of data of a wide variety of 

sources, which will lead to more 

comprehensive and accurate forecasts when 

managing the traffic and logistics of the city 

(Mohsen, 2024; Reis, 2025). As a smart city, 

AI is also used in urban traffic controls which 

thus make smart cities a reality. It is helpful 

in the comprehensive planning and 

development of the urban area, 

interconnecting systems (Dikshit et al., 2023, 

p. 4). It has been known that certain of the 

changes such as predictive congestion 

system and better usage of resources can 

decrease general congestion by a maximum 

of 15 percent. It enhances the quality of air 

and decreases the emission in the large cities 

(Dikshit et al., 2023, p. 11). The use of AI, 

the Internet of Things, and autonomous 

vehicles also makes cities greener and more 

environmentally friendly because the 

utilization of fuel and pollution decreases 

(Prajwal et al., 2023, p. 795). Moreover, the 

technologies are also vital to real-time 

monitoring and proactive decision-making, 

which are required by the smart city 

frameworks to facilitate the urban mobility 

and control the traffic in the active way 

(Jagatheesaperumal et al., 2024, p. 2; 

Moumen et al., 2023, p. 985). The degree of 

integration can be so high that it becomes 

possible to build cities actively. As an 

example, using data streams of 

interconnected infrastructure, it is possible to 

change traffic flow and update the schedule 

of the public transit (Jagatheesaperumal et 

al., 2024, p. 10). Here, as an illustration, the 
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live traffic data collected by the group of IoT 

sensors can be analyzed by the AI algorithms 

that will automatically modify the timetable 

of the traffic light and suggest the most 

efficient routes. This greatly aids in reducing 

the traffic in the urban areas and makes the 

public transport more efficient (Olawale et 

al., 2023, p. 46; Rane et al., 2024, p. 14). 

Such a dynamic adaptive process can be 

achieved through the assistance of advanced 

AI mechanisms, such as machine learning 

and deep learning. It enables the 

management of the traffic flows to be 

proactive and avoid traffic jams by studying 

the past and existing data to predict trends 

and locate the bottlenecks 

(Jagatheesaperumal et al., 2024, p. 2). It is 

also equipped with intelligent routing in all 

the self-driving vehicles and enables the 

vehicles to bypass traffic jams and equally 

allocate traffic across the networks within the 

cities. This saves time on the commute to 

work and the environmental damage that is 

related to it (Dikshit et al., 2023, p. 4; Rinchi 

et al., 2024, p. 15). A combination of the IoT 

sensors, computer vision, and the data on 

mobile use turbo-charged, the real-time data 

will enable one to monitor the traffic 

conditions and process them in real time. 

This enables the real-time modification of 

traffic lights and enhances the traffic 

(Skoropad et al., 2025). Such an integrated 

approach to city resiliency is done by 

utilizing the interconnected technology to 

ensure that urban centers become more 

responsive and resilient to the population 

(Bregoli et al., 2024, p. 8). This is done by 

reinforcing crisis management and 

prevention of crimes. The ethically intricate 

implications of the large-scale data gathering 

and decision-making by algorithms are 

related to the privacy of data, surveillance 

and selective discrimination by algorithms in 

maximising urban movement and security. It 

means that they should be used on equal and 

responsible terms that must be guaranteed by 

cautious regulatory frameworks and 

transparent forms of governance (Jaramillo-

Alcazar et al., 2023; Son et al., 2025). By 

combining AI with the Internet of Things, the 

efficiency of these systems is improved due 

to the appearance of an AIoT paradigm to 

analyze real-time data and make preemptive 

decisions on a number of challenges in the 

cities, including traffic management and 

safety issues (Jagatheesaperum et al., 2024, 

p. 6; Moumem et al., 2023, p. 985).  

CONCLUSION 

This research paper indicates that self-

driving cars that are based on AI may make 

an enormous change in how people travel in 

the urban environments as it enhances the 

roads and makes them more efficient and 

safer. The outcomes of the experiments are 

still proceeding in order to demonstrate that 

AI-perception, AI-decision-making and AI-



Computing and Applications Reviews  Volume 2, Number 2, 2025  

 
 

78 | P a g e  
 
 
 

control systems are better than the old 

people-centric and rule-based systems in the 

wide range of urban settings. It has been 

established that modern sensor fusion, deep 

learning and reinforcement learning 

techniques have been effective to offer a 

good solution to complex and changing 

traffic conditions by the fact that the risk of 

collisions has been minimized, the reaction 

time has been increased and traffic flow has 

been improved. Improvement in energy 

efficiency of the system achieved by using 

the joint AI-based adaptive routing and 

control systems also can be quantified and 

assist the cities with a high concentration of 

inhabitants in achieving sustainability. The 

significance of resilience and reliability is 

emphasized in the paper because the AI 

systems had been running at regular rates in 

the period of tremendous traffic jams, 

adverse weather, and the change of 

environmental factors. The AI systems are 

also quite consistent and reactive as per the 

qualitative study. However, the issue of 

ethical issues and algorithmic decision 

making is still a large scale issue. In general, 

it can be concluded that AI is not a 

technology which makes some things easy, 

but it is an essential part of the transportation 

systems of the future cities. The AI-

controlled self-driving cars can become one 

of the key components of the safer, more 

efficient, and accessible mobility in cities 

made with the help of technological advances 

and ethical concerns and pre-planned by the 

regulatory authorities, as well as urban 

planning. 
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