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Abstract 10 

Traffic congestion continues to pose a serious threat to urban areas hindering productivity, the en- 11 

vironment and quality of life. The current matters which contribute to traffic jam hindrances include 12 

urbanization, poor infrastructural layout and poor public transportation systems. In the recent past, 13 

there have been several recommendations and interventions, with the solutions being anchored on 14 

innovation adoption primarily on technology. ITS, self-driving cars, dynamic traffic control, and 15 

advanced and improved public transport systems are among them. From these modern solutions, 16 

this paper explores how novel technologies like Artificial Intelligence, Machine Learning, and IoT 17 

smart infrastructure revolutionize traffic management. Further, the concepts of multimodal 18 

transport integration and shared mobility are presented as solutions to congestion. In the following 19 

review, authors describe what has been done in these advances, what has helped us to achieve, and 20 

what difficulties can be seen, along with the remaining tasks and options for further research. Thus, 21 

based on the analysis of modern trends, we give a wide vision of the developments of traffic con- 22 

gestion management in the future and the use of unique methods as a solution to a global problem.  23 

Keywords: Traffic Congestion; smart solution; traffic jam; smart cities; intelligent transport sys- 24 

tem 25 

 26 

1. Introduction and Background 27 

Road traffic congestion retains its position as one of the world’s pressing problems, as the 28 

pace of increase in the number of vehicles outpaces the development of transport networks. This 29 

leads to congestion which in turn increases travelling time, costs losses, pollution, and a general 30 

decrease in well-being among the public. With rising population densities in urban areas and the 31 

increasing level of economic activities, pressure on the transport systems increases. This is espe- 32 

cially caused by rapid urbanization in developing countries where infrastructure development is not 33 

yet adequate. Managing traffic flow is a critical aspect of promoting transport and economic devel- 34 

opment, as well as to the general wellbeing of people. Developers and policymakers have sought  35 

several solutions throughout the years, with the help of technology in an attempt to eliminate con- 36 

gestion and maximize traffic. ITS, IoT, AI and Big Data have informed traffic management changes 37 

from reactive into proactive through initiative-taking. This review categorizes the available studies 38 

and technological advancement efforts to relieve traffic congestion using a temporal classification 39 

model, such that studies from between 2020 to 2024 are captured systematically.  40 

In 2020, the key empirical studies most highlighted how traffic congestion affects the lives of 41 

urban dwellers. There was more awareness of the impact of congestion from both the economy thus 42 
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enhanced focus on Intelligent Transportation Systems (ITS). ITS was found as potential solution 43 

to solve the issue through incorporating VANETs to facilitate the real-time communication be- 44 

tween vehicles and infrastructures to provide intelligence to the traffic management [1]. Such sys- 45 

tems allow cars to exchange information about the traffic situation, potential traffic jams, and pos- 46 

sible routes, which leads to a decrease of losses of time for all passengers of the transportation 47 

process. That is because in developing countries like India, with the fading dominance of public 48 

transport, traffic situation has aggravated. The experience showed that the traditional ways of con- 49 

trolling traffic were not effective enough and stimulated the usage of intelligent traffic control and 50 

management systems. Fresh data acquisition and data processing on real time made the signal con- 51 

trols real time and reasonable actions could be taken for traffic management [2]. Sustainable 52 

transport also emerged as an area of interest towards the end of the year 2020 in the context of 53 

congestion management through demand management, enhancing public transport, and implement- 54 

ing the congestion pricing strategy. Scientists attempted to construct and use Multi-Criteria Deci- 55 

sion-Making (MCDM) models for the evaluation of sustainable transport, incorporation digital 56 

tools in decision-making regarding traffic patterns in congested urban environments [3]. This year, 57 

by pointing at the lack of coherent, technologically sophisticated traffic management systems, it set 58 

the stage for even better solutions. 59 

In 2021, emphasis is placed in effectively incorporating IoT, AI and Big Data to build smart 60 

ITS systems of the third generation. These systems employed wireless sensor networks (WSN) and 61 

systems that predicted traffic flow to ensure real-time traffic was detected and future traffic build 62 

up predicted [4]. This initiative-taking attitude was meant to improve transport effectiveness 63 

through preventing clogging before it worsened. One new contribution introduced in 2021 was the 64 

Traffic Congestion Prediction Strategy (TCPS,) which used fuzzy logic and Hybrid optimization 65 

algorithms to predict traffic congestion at traffic black spots. TCPS achieved this major benefit by 66 

analyzing data from various sources and by tweaking road widths and signal timings to eliminate 67 

bottlenecks similar to what has been done in this paper to provide a far longer term, superior solu- 68 

tion to a problem of traffic congestion [5]. They were embraced as the emergence of socially shared 69 

mobility solutions aimed at addressing congestion through operating at a lower percentage than 70 

privately owned autos. Analyzing the results of the study, scientists showed that there were great 71 

economic and environmental advantages in car-sharing – such numbers of shared cars eliminated 72 

9-13 personal cars [6]. This shift of the public towards sharing and efficient use of mobility re- 73 

sources in general characterized the idea of sustainable transport in urban areas. 74 

It can be noted that in 2022, ML started to gradually be integrated into conventional traffic 75 

surveillance and control systems. To detect congestion, authors used CNN-RNN based models 76 

where feed was provided in the form of real time CCTVs. Through this system, congestion and 77 

resultant patterns on OpenStreetMap were visualized and routes suggested help in a much better 78 

traffic management especially in the densely populated areas such as Metro Manila [7]. Social 79 

platforms emerged also in 2022 as a recent technology tool to address challenges related to the 80 

creation of digital twin as well as to address the management of traffic simulation for the urban 81 

environments. Previously used in aerospace and health care, digital twins helped city designers to 82 

build virtual replica of transport systems, simulate given measures, and monitor traffic conditions 83 

in ‘real time’ [8]. This transition from infrastructure development to digital enhancement indicates 84 

that trend is towards efficient and scalable solutions. Urban Transport Network Design Problems 85 

(UTNDP) were solved by using operational strategies such as one way distribution and lane modi- 86 

fications. These strategies enhanced already existing road networks attempting and in part achiev- 87 

ing the aim of managing congestion without having to lay costly infrastructures [9]. 88 

As the amount of urban space continued to grow, efforts in 2023 shifted to boosting protection 89 

measures as well as improving flow through intersections and other crucial twelve o’clock high 90 

traffic zones. Scientists proposed ITS frameworks which incorporated fog computing to oversee 91 

traffic light control, decrease the time which vehicles are held up and enhance safety on the roads. 92 

Because computations are performed at the edge, fog-based systems were able to respond to traffic 93 
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situations in real time, thus reducing the number of accidents and improving transportation as a 94 

whole [10]. In comparison, weight and flow of the bridges were also being modernized with weigh- 95 

in-motion (WIM) technologies. Such systems provide real time information on traffic loads to en- 96 

able bridge design, maintenance and failure analysis. While developing algorithms for identifying 97 

overload events, participants discussed that Artificial Neural Network Models, which are a sub-set 98 

of machine learning algorithms, proved statistically more accurate in comparison with traditional 99 

Regression Models [11]. Lack of order and discipline, coupled with a lack of sufficient enforce- 100 

ment, poor public transportation, and exponential rates of urbanization resulted in the formation of 101 

distinctive congestion patterns in developing countries like Pakistan. Such challenges raised the 102 

need for both the coordination of land-use and transport planning and institutional changes as strat- 103 

egies of addressing congestion in urban areas [12]. 104 

In 2024, Research focused on developing robust and convertible strategies on traffic control 105 

to tackle jam and enhance environmentally friendly mobility as a city. AI, big data, and self-driving 106 

vehicle concepts were applied to ITS to increase efficiency without extra energy output. However, 107 

issues to do with data privacy, system capability, and safety called for thorough legal frameworks 108 

to support the innovation [13]. It was found out from simulation models that presence of tunnel 109 

bottlenecks and lane blockages were major factors for congestion impacts which reduce traffic flow 110 

efficiency and fuel consumption. Veteran tunnel traffic models contributed information to manag- 111 

ing tunnel traffic, smooth the vehicular traffic flow, and minimize environmental effects [14]. 112 

As shown in Figure 1 below, the case shows that escalating urbanization leads to the transfor- 113 

mation of public space to areas that experience high traffic density and Income producing activities. 114 

 115 

 116 

                                 Figure 1. Congestion Situation at the Taxila intersection with traffic moving, (a) South bound, (b) East 117 

bound, (c) North bound, and (d) West bound. [3] 118 

The intelligent traffic management model discussed in the study is based on real time data 119 

analysis for improving the traffic flow in the city. The methodology based on the traffic simulation 120 

is capable of changing traffic distribution in real time and can enhance the efficiency of traffic 121 

control to minimize the number of vehicles congregating in cities. This can be a promising solution 122 

for those cities as using artificial intelligence as an addition to existing infrastructure, the model is 123 

capable of improving traffic flow in real-time [19]. In a different approach, identification of sus- 124 

tainable transport as one of the solutions to worsened traffic jams in urban areas is out to support 125 

the use of green technologies such as electric cars and efficient and intelligent traffic control sys- 126 

tems. This paper also reflects the necessity of urban planning and strategy formulation in order to 127 

shape environmentally sustainable cities for the future management of transport systems. It is also 128 
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important to use sustainable practices accompanied with great technologies to help solve the traffic 129 

problems and other problems relating to the environment in towns and cities [20].  130 

The shift of research trend from year 2020 to 2024 of traffic congestion shows a change from 131 

the basic asset increased approach to smart technology solutions. Cities become crowded and con- 132 

gested and traffic increases, use of smart emerging technologies including AI, IoT, and machine 133 

learning has become critical to making cities smart, safe, and sustainable. This makes the fusion of 134 

these technologies with sustainability practice in urban layout as the solution to current congestion 135 

challenges and the direction of the future of city mobility. 136 

This review paper comprises the following chapters where each chapter explores different 137 

areas of the topic. Section 2 deals with the method used in the research studies that have been 138 

reviewed in the paper. In the third chapter, the literature review is comprised of the analysis of the 139 

development of the existence of traffic congestion and the solutions that have been presented in the 140 

present day. In the concluding chapter, the conclusion of the study is made with recommendations 141 

for future work in the same domain, pointing out the possibilities for further study and innovation 142 

in the next few years. 143 

2. Research Methodology  144 

The present review paper was also conducted considering systematic literature review (SLR) 145 

methodology to provide a proper and comprehensive approach for identification, evaluation, and 146 

consolidation of the published literature on strategies for mitigating traffic congestion. This meth- 147 

odology is particularly useful especially when there is an attempt to research via specific research 148 

questions in a limited segment. This has in it other similar studies employing such similar technique 149 

as the Wohlin’s snowballing rule when it comes to the systematic identification and review of per- 150 

tinent references to include. Therefore, the subsequent sub-sections describe the procedure that was 151 

followed in conducting the review. 152 

From this, it was feasible to design a search strategy that would assist in the identification of 153 

all the literature published for this review. This was part of the following types of steps in enacting 154 

such a strategy: Which search terms to use? Which type of sources to sample? The general approach 155 

of how the search is going to be done. And certain criteria for including the articles in the particu- 156 

larly chosen studies to be reviewed? 157 

2.1. Identifying the search terms 158 

To identify the relevant search terms, we followed the following steps:  159 

a) For each major term, its variations in spelling as well as its synonyms were also determined. 160 

• Traffic Congestion Systems: (“traffic congestion” OR “traffic jams” OR “road con- 161 

gestion”); 162 

• Modern Technological Solutions: (“modern solutions” OR “intelligent transporta- 163 

tion systems” OR  “smart traffic systems” OR “AI in traffic” OR “traffic optimiza- 164 

tion technologies”); 165 

• Traffic Flow Improvement: (“traffic flow” OR “traffic management” OR “conges- 166 

tion reduction” OR “traffic optimization” OR “flow enhancement”). 167 

b) We employed Boolean operators like AND and OR for linking the major terms allowed by 168 

the chosen database. The resulting search query is as follows: 169 

((“Traffic congestion” OR “traffic jams” OR “road congestion” OR “congested roads”) AND 170 

(“modern solutions” OR “intelligent transportation systems” OR “smart traffic systems” OR “AI 171 

in traffic” OR “traffic optimization technologies) AND (“traffic flow” OR “traffic management” 172 

OR “congestion reduction” OR “traffic optimization” OR “flow enhancement”)). 173 

2.2 Filters Applied 174 

The search was refined using the following filters: 175 

• Year Range: Studies published between 2020 and 2024. 176 
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• Accessibility: Only open-access papers were included to ensure the availability of 177 

full texts. 178 

• Language: Articles written in English. 179 

2.3 Resources to be selected 180 

Choosing the right sources for finding potential literature is one of the most crucial factors 181 

when performing a systematic literature review (SLR). For this study, we found and selected the 182 

following resources to gather all available literature pertinent to our research questions: 183 

• IEEE Xplore digital library (http://ieeexplore.ieee.org)  184 

• ACM digital library (https://dl.acm.org)  185 

• ScienceDirect (http://www.sciencedirect.com)  186 

• SpringerLink (https://link.springer.com)  187 

This list of databases was chosen for the reason of harvesting a substantial number of papers 188 

needed to found the Systematic Literature Review. These sources are accepted in the studies of the 189 

field of transportation and traffic management as particularly good example samples. They are used 190 

side by side in similar reviews since they offer the complete bibliographic index of articles, jour- 191 

nals, proceedings, books, and other related literatures to our research concern.  192 

Thus, as depicted in Figure 2, there is a process of exclusion then inclusion which enables the 193 

selection of articles for data extraction. 194 

 195 

Figure 2. Methodology framework used for review paper 196 

2.4 Inclusion and Exclusion Criteria 197 

To reach the target group of research papers for inclusion in this review the criterion used 198 

were papers that had the names of the indicated keywords in title, abstract, or core of such papers. 199 

In order to further filter the identified literature only those would have been considered which 200 

would fit within the arch of the present research. 201 

Furthermore, those papers were omitted from the review if their title, abstract or its content 202 

did not contain the research keywords and if the papers in question did not meet the following 203 

objectives outlined above. Given that some of the wrappers had studies where data were partial, 204 

there were cases of duplications, or else the used sources were not peer-reviewed academic jour- 205 

nals, a very rigorous approach was employed in deciding what was most fit for analysis. 206 

2.5 Data Collection and Analysis 207 

Sources of literature data for this review were empirical databases of scholarly materials made 208 

available since 2020 in order to avoid missing subsequent advancement in traffic congestion re- 209 

search. An initial and general search was conducted for multiple database sources and then was 210 

narrowed down from the identified keywords related to traffic congestion, the strategies of traffic 211 

congestion control, and approaches to traffic congestion measurements. The papers were scanned 212 
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with a view to making some findings on the review focusing on research on the causes, implications 213 

and corresponding solutions to traffic congestion.  214 

The collected articles were grouped according to the following themes: congestions causes, 215 

congestion control, congestion solutions and congestion problems. This made it easy to sort the 216 

results under a number of themes so that the comparison of the results could be made systemati- 217 

cally. For the purpose, the data was analyzed to capture the synchronic presentations along with 218 

current and future orders, innovative ideas and ventures, as well as the periodically recurring prob- 219 

lem of traffic jams. This paper both qualitative and quantitative data were analyzed and thus inte- 220 

gration of findings present a general view of congestion management today. 221 

It was observed from the literature existing over the years discussed in this paper that there 222 

has been a gradual rise in the number of publications, as depicted in Figure 3. 223 

 224 

 225 

                                  Figure 3. Publication on Modern Solution to Traffic Congestion (2020-2024) 226 

3. Traffic Congestion Solutions: Technologies and Strategies  227 

3.1. Emerging Technologies in Traffic Management 228 

3.1.1. IoT and AI Integration 229 

There are a lot of studies on the application of IoT and AI in traffic management systems and 230 

the potential for integration are described by [15]. Their work explains how cameras, RFID tags, 231 

and GPS use real-time traffic data in which AI algorithms can determine traffic patterns or conges- 232 

tion. The paper discusses machine learning and neural networks that is used in analyzing data in- 233 

volving traffic systems and making decisions thereon. Combination with IOT and AI has shown 234 

enhancements of traffic control, identification of mishaps and minimization of traffic density. The 235 

paper presented by [16] presents an elaborate framework that combines IoT technology with data 236 

analysis to tackle traffic jam issue. The system involves placing IoT sensors in the urban space in 237 

order to collect data, which is analysis using big data analytical tools to enable efficient traffic 238 

control. This approach (see Figure 4) improves the prospect of real time traffic monitoring and 239 

control thus minimizing traffic jams and improving flow of traffic in urban areas. Some of the 240 

issues reviewed under implementation include inflated costs of deploying sensors and issues of 241 

privacy that is surrounded by data collected by these sensors. 242 
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 243 

Figure 4. General Structure of proposed Framework using IoT [16] 244 

3.1.2. Edge and Cloud Computing 245 

[10] Present a cloud based ITS for vehicular networks: An intelligent traffic control system. 246 

The system employs cloud computing technology on traffic data to enhance the control of the traffic 247 

signal in real-time. Traffic information is acquired from vehicles through the vehicular network and 248 

then sent to the cloud where the received data is processed in order to dynamically control the 249 

traffic signals (see Figure 5). The results from simulation also demonstrate that the system has the 250 

capability to lessen the average time cars wait and increase the traffic flow rate. Certain disad- 251 

vantages are identified as follows: Cloud processing can sometimes cause latencies which requires 252 

the device to work with a stable internet connection. 253 

 254 

Figure 5. Cloud-based traffic light architecture [10] 255 

[5] have introduced a Traffic Congestion Prediction Strategy (TCPS) using edge computing 256 

that allow for traffic congestion estimation in real-time. Another element of the system is edge 257 

devices placed in locations interested in traffic data, which helps to vastly decrease latency and 258 

quickly predict congestion. Real-time congestion data is used at the edge to feed the actual machine 259 
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learning algorithms that predict effectiveness and congestion with high accuracy. As a result of 260 

TCPS, the system was accurately predicting traffic congestion while having lower latency in com- 261 

parison with the use of cloud solutions. Scalability issues because of the need for multiple edge 262 

devices as well as maintenance issues are recognized(refer to Figure 6). 263 

 264 

Figure 6. Architecture of an intelligent traffic management system [5] 265 

3.2. Intelligent Traffic Control Systems 266 

3.2.1 Machine Learning and Neural Networks 267 

[7] Look at the system of neural networks to reduce traffic flow density based on evaluations 268 

of potential alternate routes. Their model uses traffic data to define secondary roads that are capable 269 

of reducing the flow of vehicles in congested zones. Therefore, using neural networks, the system 270 

teaches congestion patterns and advises the best route changes. Concerning the findings, the study 271 

indicates that the model has high ability to predict and enhance overall traffic distribution using 272 

probably routes. The research uses small scale data and calls for real-world deployment which 273 

underlines the best way to determine its effectiveness. 274 

[17] Design a reinforcement learning intelligent traffic signal control system using state re- 275 

duction techniques. This model is aimed at controlling traffic lights in smart cities by synchronizing 276 

signal timing according to the actual traffic flow (refer to Table 1). Reduction of state methods used 277 

by the authors help to lessen the model complexity and hence improve the learning response time. 278 

JIT simulations show better traffic conditions, and less time spent at intersections. The authors 279 

recognize that certain aspects under consideration may influence the model proactively and suggest 280 

the need for additional experimentation in actual application settings. 281 

 282 

          Table 1. Performance of the vanilla LSTM model compared to Stateful LSTM model 283 

Model Train MSE Test MSE Train RMSE Test RMSE 

Vanilla 0.0427 0.1739 0.334 0.517 

Stateful 0.223 0.444 0.255 0.4967 

 284 
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3.2.2. Digital Twin and Simulation-Based Solutions 285 

[8] Develop an urban traffic optimization system based on digital twin technology. The digital 286 

twin replicates the physical traffic environment by bringing all traffic scenarios on to the platform 287 

where one can simulate the real-life traffic conditions (see Figure 7). This enables them to try out 288 

various simulations of traffic flow before developing and applying traffic controlling systems. This 289 

paper states that studies performed with DT result in increased traffic and decreased congestion. 290 

The first and most significant challenge that is a constraint in creating the digital twin systems is 291 

the cost and technical issues of constructing them and maintaining them. However, technology can 292 

be useful for the long-term management of urban traffic conditions. 293 

 294 

Figure 7. Structure diagram of twin data unit [8] 295 

3.3 Urban Mobility and Smart Solutions 296 

3.3.1. Car and Bike Sharing systems 297 

[6] Provided a theoretical discussion on car-sharing systems in the context of urban environ- 298 

ments with key aspects on the users’ view and operational suitability. Another method used in the 299 

research was analysis of survey data in relation to car-sharing in order to develop an understanding 300 

of user perceptions of it and to further determine the effectiveness of such systems in combating 301 

traffic flow. Regarding marketing implications, the findings showed that the use of car-sharing 302 

would reduce the occurrence of other private cars on the roads eliminating traffic congestion in 303 

urban cities (as shown in Figure 8). But discovery risks including regulatory barriers, as well as the 304 

need to raise awareness were cited as key impediments to increased adoption. 305 

 306 

                               Figure 8. Impacts of car-sharing [6] 307 

Small cities’ bike-sharing systems as a means of resolving urban traffic congestion were ex- 308 

amined by [18]. In the study, the author used a bike-sharing system to evaluate how it addresses 309 

traffic congestion as a smarter approach. The findings implied that bike-sharing was a promising 310 

means to alleviate traffic congestion in small, urbanized areas. However, the study also observed 311 

that such systems’ applicability is bounded in aspects such as user acceptance and appropriate in- 312 

frastructure(see Table 2). 313 

 314 

                             Table 2. Characteristics of Respondents [18] 315 

 Category Absolute 

frequency 

Relative frequency 

Registered Unregistered 

Gender  Female  330  33%  20% 
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Male 295 11%  36% 

Age group 15–19  81  9%  4% 

20–25  180  11%  17% 

26–35  183  13%  16% 

36–45  95  7%  8% 

46–55  59  3%  7% 

56 and more  27  1%  4% 

Economic ac-

tivity of 

respondents 

Employed  322  21%  31% 

Unemployed  5  0.5%  0.3% 

Student  255  19%  21% 

Maternity leave  32  3%  2% 

Retiree  11  0.2%  2% 

Education Primary education  77  9%  4% 

Secondary education  383  23%  38% 

University education  165  12%  14% 

Urban area Chrenová  81  3%  10% 

Drážovce  20  0%  3% 

Janíkovce  41  2%  5% 

Mlynárce  42  1%  5% 

Párovce  93  8%  7% 

Zobor  27  3%  1% 

 316 

3.3.2. Urban Reconfiguration and traffic flow optimization 317 

[1] Have suggested a technique to eliminate congestion from traffic streams through their 318 

identification. The approach adopted entailed studying the traffic characteristics in order to under- 319 

stand and find out the main points of traffic congestion and then address them. The study also 320 

indicated that the use of this approach meant that there would be a general reduction of traffic jam. 321 

However, they reported that more time and effort would be needed for getting accurate data, ana- 322 

lyzing data in real time was identified as a challenge. These studies illustrate different forms and 323 

ideas which are aimed at the smart approach to cars, bicycle rental, and traffic distribution, or spe- 324 

cial traffic elimination strategies. The two approaches have distinct advantages and yet they bring 325 

essential contingencies into consideration that determine effective utilization including user ac- 326 

ceptance, systems infrastructure, as well as data accuracy. 327 

[9] Examined the effects of changing one way traffic configuration on the traffic movement 328 

on the road. Traffic simulation models were used in estimating the impact that such exercise could 329 

have on traffic flow given that some of the city’s streets operate under a one-way system. The 330 

findings proved that such reconfigurations could lead to enhanced traffic flow or at least reduce 331 

travel time. Nevertheless, some concerns were made about economic availability and the disturb- 332 

ances that may occur to dwellers(see Figure 9). 333 

 334 
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 335 

                   Figure 9. Proposed framework for solving one-way traffic network reconfiguration [9] 336 

3.4. Structural and Network Management 337 

[11] Explored the effects of constant frequency estimation on bridge overloading events. The 338 

research applied GLRMs to estimate the probability of traffic loads to exceed the design limits on 339 

Highway Bridges (refer to Figure 10). Through analyzing traffic data, the study again sought to 340 

improve bridge safety and the ways in which it may be preserved. The study revealed that some 341 

bridges are more vulnerable to overloading; thus, requiring special attention and action. However, 342 

the authors of the study pointed out some limitations of the data and asserted the need for replica- 343 

tions over various form and traffic types of bridges. 344 

 345 

                    Figure 10. The case study bridge on the south ring road in the city of Brescia (Italy) [11] 346 

3.5 Social Impact and User Perceptions 347 

Car drivers’ perceptions, experiences, and satisfaction towards traffic congestion on urban 348 

roads in Karachi were surveyed by [12]. By self-administered questionnaires, findings identified 349 

factors that lead to dissatisfaction among drivers including road construction, traffic congestion and 350 

availability of shopping bonds along roads. The survey showed that more than 90% of the 351 
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respondents were content with the construction of pedestrian bridges, whereas a number of them 352 

complained of being annoyed by sociopolitical and religious rallies that lead to congesting of roads. 353 

Another finding of the study was that there is need to consider driver perceptions when designing 354 

ant urban traffic measures (refer to Figure 11). 355 

Traffic congestion challenges and their solutions were summarized by [13].The study sought 356 

to compare a number of variables that influence congestion’ such as population growth, growth in 357 

vehicle possession and the absence of appropriate road structures. It also assessed how various 358 

control measures like transport improvements, traffic signalization, as well as congestion pricing 359 

work would be. The review also called for policy intervention with technology advancement and 360 

public awareness creation as part of the intervention strategies to deal with traffic congestion in 361 

urban areas. 362 

 363 

 364 

Figure 11. Relationship between traffic volume and number of accidents [13] 365 

4. Conclusion 366 

Analyzing latest trends in traffic management systems, this paper identifies that the field has 367 

made significant steps forward in utilizing intelligent solutions and integrating technology in order 368 

to approach urban mobility problems. The synthesis of several articles validates the assertion that 369 

current frameworks of traffic control apply different technologies and methodologies that effec- 370 

tively solve current and future problems of traffic congestion in urban areas. Complete intelligent 371 

traffic signaling system integrated with cloud computing and real-time data processing ability 372 

yields good approximations in diminishing wait time for traffic lights at cross sections and the 373 

general traffic control. 374 

Studies reveal that users perceived, and actual experiences of traffic congestion augment the 375 

levels of perceived satisfaction. Existing research indicates that although the first impression of 376 

traffic congestion is generally regarded as unfavorable, the integration of intelligent solutions has 377 

led to the enhancement of user satisfaction and overall system performance. The combination of 378 

various sources of data and the use of technologies have been found to be vital in developing ef- 379 

fective traffic control systems, especially the cloud-based system which has the potential of reduc- 380 

ing time vehicle spends waiting on a junction and the ability to control flow of traffic. 381 

There are complex programs and simulation techniques which have revealed high percentages 382 

of hits in coping with traffic and congestion. For this reason, traffic systems that are installed have 383 

enhanced proper flow of traffic particularly at vital areas like roundabouts and junctions. In addi- 384 

tion, several consider Information technology as an influential means to support the increase in the 385 

efficiency of a transportation network, as well as helping to improve the capacity of transmitting as 386 

well as controlling the traffic. 387 

The analyzed literature also points also to the need to consider technological and human as- 388 

pects of traffic management. Private sector literature suggests that key to successful 389 
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implementation, management of automated systems have to be balanced with the needs and expe- 390 

riences of the users. Using these strategies, we have been able to find better cures in that they not 391 

only encompass technical complications but also the appeal to the users and environmental factors. 392 

Analysis of the samples has revealed that among all factor’s vehicular characteristics, vehic- 393 

ular and bridge characteristics, and traffic code prescriptions are most important in explaining over- 394 

loading frequency. Furthermore, the outcome revealed that enhanced neural network models are 395 

more efficient than the traditional methods in terms of traffic prediction and control. The use of 396 

mathematical, social, economic and planning theories has helped in developing a strong theoretical 397 

background towards understanding traffic congestion. This inter-disciplinary application has be- 398 

come crucial in addressing circulation problems that require value added, integrating the technical 399 

and social consideration of traffic management. 400 

This paper finds that there is a body of literature evidence that a successful traffic management 401 

system presupposes that it has to have several components such as real-time data processing, the 402 

use of predictive modeling, user experience factors, and environmental impact assessment. These 403 

systems have demonstrated useful applications in decreasing traffic flow congestion, improving 404 

road safety, and encouraging ecological urban commuting patterns. 405 

4.1. Scope for further improvement 406 

• Integration of emerging technology. Use block chain for secure data sharing among con- 407 

nected vehicles. Leverage quantum computing for more advanced traffic flow prediction 408 

models. Enhance existing intelligent traffic systems (ITS) by integrating 5G and edge 409 

computing for faster real-time decision-making. 410 

• Enhancing AI & Machine Learning Applications.  Develop adaptive traffic signal 411 

control systems that learn from real-time patterns. Implement reinforcement learning mod- 412 

els that continuously optimize traffic flow. Use computer vision for advanced congestion 413 

detection using real-time camera feeds. 414 

• Sustainability and Green Mobility. Promote electric vehicle (EV) adoption with smart 415 

grid integration. Expand car-sharing and micro-mobility solutions with AI-based demand 416 

prediction. Implement smart tolling systems with dynamic pricing to reduce congestion. 417 

4.2. Possibilites for replication in other areas 418 

• Application in Developing Cities. Deploy low-cost AI-driven traffic management in 419 

highly congested urban areas. Integrate smart traffic monitoring with law enforcement to 420 

tackle traffic violations. Adapt AI-based traffic prediction for informal and mixed trans- 421 

portation modes. 422 

• Replication in Different Sectors. Implement AI-based logistics traffic optimization for 423 

freight transport. Enhance airport and seaport traffic flow using predictive analytics. Use 424 

AI-powered public transport scheduling for high-efficiency transit networks. 425 

• Expansion to Smart City Initiatives. Implement IoT-enabled smart parking solutions to 426 

reduce search time for parking. Use autonomous vehicle infrastructure to prepare cities 427 

for self-driving cars. Integrate real-time air quality monitoring with traffic management to 428 

reduce pollution. 429 
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