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Abstract: This study examines the use of the Support Vector Machines (SVM) in smart traffic management in microservices contexts. 

Due to growing problem of congestions and arising safety issues in connection with proceeding urbanization, conventional means to 

control traffic no longer suffice the needs of the modern world. In this work, we discuss how to incorporate SVMs into a systems 

architecture comprising many loosely-coupled microservices, so that traffic can be managed based on the processing of data in real-

time. Data gathering is done from several sources; building of models is done as well as applied in the microservices architecture. Mean 

Accuracy; Mean Precision; Mean Recal/ Mean F1-score; Average travel time; Mean percentage of congestion reduction establishes the 

efficiency of the proposed SVM model. The analysis shows a notable increase in traffic efficiency and safety: the average travel time has 

been decreased by 28%, the congestion level – by 35%. The results of this work show that SVMs can be used in improving the efficacy of 

traffic managing systems that characterise the modern city, thus offering an avenue for higher efficiency in managing the traffic 

patterns that define the urban context. 
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1. Introduction 
 

The past few years have seen urban commuting, coupled 

with the expansion of the vehicle base, create severe 

challenges to modern traffic management systems. This is 

due to what is experienced in most cities, such as congestion, 

time delays, and pollution, making it important to develop 

ways through which traffic flow, and safety of all on the 

roads can be improved. More specifically, the conventional 

traffic management solutions, which are based on algorithms 

and previous experience, are no more sufficient to cope with 

the studied driving conditions. In response to the above 

challenges, intelligent traffic management system has 

evolved, with technologies like machine learning, artificial 

intelligence and data analytics. Of these, the Support Vector 

Machines (SVM) are more relevant as a tool for constructing 

intelligent solutions that are on-line and can adjust to real-

time traffic conditions [1]. 

 

Supervised learning model known as Support Vector 

Machines is specifically used for classification and 

regression analysis. Its works involve in establishing the line 

of best fit or boundary in which two or more classes in a 

given dataset could easily be distinguished and it is ideal in 

estimating the movement of traffic and categorizing them or 

their activities. Thus, due to the abilities of SVMs to be used 

with high dimensional data, as well as to be versatile, they 

are being considered for use in intelligent traffic 

management systems. However, the application of these 

algorithms within traffic systems has its challenges, 

especially in microservices architecture where traffic 

decisions ought to be processed as quickly as possible and in 

real time. Thus, the microservices architecture for building 

narrow, scalable applications that comprise an SVM-based 

traffic management solution appears to be quite suitable. It 

enables a range of services to be plugged in to process traffic 

information, supply forecasts, and implement traffic 

management measures, all while not depending on the single, 

large component [2]. 

 

The proposed adoption of SVMs in microservices 

environments does not only improve the degree of scalability 

and flexibility of traffic management systems but also 

enables the integration of multiple sources of data. This can 

be from traffic cameras, vehicle mounted sensors, GPS on 

car navigation systems and historical traffic data. By getting 

access to large sets of data, SVMs can be trained well to 

detect intricate traffic patterns and traffic density and make 

intelligent decisions that will improve traffic flow. In 

addition, the specific choice benefits from the microservices 

architecture as it … permits the real-time processing of the 

stream of information coming from the different vehicles and 

facilitating the adaptation of the generated traffic 

management system in real time to new traffic conditions 

[3]. 

 

When used in this manner, one of the major perceived 

strengths of SVM lies in their ability to generalize to 

scenarios where traffic data has some inherent non-

linearities. For instance, certain traffic variables like vehicle 

traffic density, speed and road conditions may vary in a very 

complex and many-faceted manner. SVMs can model these 

relationships appropriately – information that is crucial for 

preventative traffic control. Furthermore, the incorporation 

of SVMs into microservices may pronounce the solution’s 

capability of fault tolerance and system robustness as single 

services may run in parallel and mitigate the risk of system 

failure. 

 

Smart technologies are slowly becoming the new norm 

within various cities and the attempts to enhance urban 
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mobility effectively call for sophisticated traffic management 

systems. In this context, machine learning approaches, such 

as SVMs, may provide the opportunity to significantly shift 

perspective on traffic monitoring, analysis and control. Being 

able to provide an almost real-time analysis and decision 

making SVMs can play a big part in decreasing the amount 

of congestion, increasing safety and in turn making the 

experience of the users of the roads a lot more enjoyable [4]. 

 

However, they still have some challenges despite the 

possibilities that SVMs have for traffic management. Further 

research is needed to address issues related to the data 

quality, the need for large training sets and problems with 

combining sources of data to understand efficacy of SVM 

with regard to these facets. Moreover, as environments for 

microservices change, the need for proper interaction and 

collaboration between the services is another challenging 

problem. These are questions that can only be answered 

using an inter-disciplinary approach that draws from data 

science, transportation engineering and software engineering. 

 

Therefore, the incorporation of the Support Vector Machines 

in intelligent traffic management systems in the 

microservices environment worldwide offers a good 

opportunity to improve urban mobility. Microservices 

architecture together with the use of machine learning gives 

cities a chance to create improved traffic management 

solutions that are more adaptive. This research paper will 

discuss the implementation approach and toolkits of the 

employing SVMs in this regard and case studies them with 

plausible uses that can accentuate its usefulness in practice. 

Lastly, the objective is to present a clear view of how SVMs 

can revolutionize traffic management for improving the 

prospects of efficient, and environmental-friendly urban 

mobility. 

 

2. Literature Review 
 

Recently, the introduction of Support Vector Machines 

(SVM) into intelligent traffic management systems has 

received much attention, especially in microservices settings. 

Current authors stress on the ability of SVMs in the 

modification of traffic flow, in minimising congestion and in 

improving traffic safety, all through the use of proactive 

analysis and decision making in real time, as per this latest 

literature. For instance, Zhang et al (2022) describes the use 

of SVMs in estimating traffic congestion levels using traffic 

history information along with data from smart sensors in 

real-time. According to their statistics, the developed SVMs 

are superior to traditional regression techniques in moving 

traffic conditions forecast accuracy. This work also 

demonstrates the role of SVMs in dealing with the constantly 

changing traffic environment especially in urban settings. 

 

Lee and Kim used traffic accident data in 2023 involving the 

comparison of the various machine learning algorithms, 

including SVMs. The authors refine their strategy by 

focusing specifically on the methods used to select features 

in order to optimize outcomes for the model. They also 

discovered that when the target traffic parameters, including 

vehicle speed and density, are correctly chosen, SVMs 

provide unprecedented level of prediction performance. The 

authors here recommend feature engineering as a way of 

improving on the performance of SVM while pointing out 

that incorporating SVMs with other algorithms in an 

Ensemble learning view point may even provide better 

outcomes in traffic management problem. This directs 

attention to a new trend in the literatures where the mixed 

models are commonly preferred because of their stability and 

flexibility [5]. 

 

On the other hand, Gonzalez et al. (2023) study concerns the 

performance of SVMs in the context of microservices 

implementations. Through their work, they explain the need 

to follow modularity when designing traffic management 

applications for future scalability. They propose a 

microservices architecture for real-time data processing and 

support for connecting different traffic-related services, like 

incident identification and routing. The researchers then 

explain how SVMs can be incorporated into this framework 

to show how to address the issues inherent in managing the 

traffic in the urban systems. The paper demonstrates the 

potential of SVMs within the microservices setting and 

flexibility, as well as the system’s ability to provide high 

availability for mass data generated from various sources 

while requiring frequent updates [6]. 

 

Another important area under discussion in recent 

publications is the method of data fusion. Patel et al. study 

and propose the utilisation of SVMs in the fusion of 

heterogeneous data including feeds from the social 

interaction platforms, navigation aids and conventional 

traffic sensors in a study conducted in 2024. From their 

research, it is clear that SVMs can harmonically compile this 

disparate data in order to offer a comprehensive view of 

traffic situation besting effective decision-making. This 

capability is really crucial as modern traffic management 

systems think about a number of factors affecting traffic 

dynamics. What should be stressed in the context of outlined 

study is that the use of actual data extracted from other 

sources in Real-time improves the accuracy of predictions of 

traffic flows as well as encourages the development of 

preventive actions [7]. 

 

The next important contribution can be attributed to Wang et 

al. (2024) in the domain of analysing the environmental 

effect of traffic management solutions that incorporate 

SVMs. Their research focuses on efficient traffic congestion 

prediction and subsequently implementing appropriate traffic 

signal controls and system management as a way of 

minimizing emissions. The authors also show through 

several traffic examples that different SVM approaches can 

decrease vehicle waiting time and total time by a great deal. 

This is in harmony with the developing concept that 

sustainability is integrated with land management for traffic 

purposes in towns and cities and is supporting the 

assumption that progress in technology should not be made 

at the expense of the environment [8]. 

 

Furthermore, an important aspect discussed in the previous 

research is that the processing of real time data can boost the 

efficiency of SVM. For example, Chen et al., (2023) explore 

the possibility of real-time traffic analysis by utilizing edge 

computing and SVMs. From their data, they explain how 

processing data closer to the source decreases latency and 

improves the performance of traffic management systems. 

Paper ID: SR24928124030 DOI: https://dx.doi.org/10.21275/SR24928124030 155 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 10, October 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

Combining edge computing technology with SVM 

algorithms will enable traffic managers to notice changed 

conditions and act promptly to avoid any more congestion 

and enhanced road safety. This approach is quite suitable for 

microservices architecture since it makes it possible to 

process the tasks distributed all over the place and adapt 

quickly to different traffic scenarios, if necessary [9]. 

 

However, as the results suggested, there is a need for future 

work on SVM models to address the issue of robustness. Ali 

et al., 2022 have also written a paper on how overfitting can 

be an issue to consider in Traffic Forecasting using SVM 

applications. In their work, they put forward a new approach 

for advancing the applicability of SVM techniques when 

used for real traffic data. This contribution is important 

because it identifies a typical problem with traffic analysis 

and ML techniques, keeping models relevant in many traffic 

scenarios and not overly tuned for specific procedure data. 

The relevance of work outlined in this paper spreads to the 

microservices domain since models must withstand data 

variations and noise [10]. 

 

The further discussion concerning the ethical prospective of 

applying SVMs for traffic management has also been 

initiated. Some of the recent literature published by 

Thompson et al. (2023) threatens data privacy and ethical use 

of surveillance technologies in traffic monitoring. Since 

SVMs tend to involve large volumes of data, including 

possible personal information, the authors identify the 

necessity of theoretical principles for using data in ITS. Such 

current discussion brings out the need to take care of the 

increase in the technological aspect and do what is right for 

intelligent traffic management solutions [11]. 

 

Finally, development of the future traffic management based 

on SVMs is expected to incorporate the future developments 

in artificial intelligence and machine learning. Following 

that, evident advancements in available algorithms and 

neural network models might not substitute SVMs but 

enhance most of them in the development of ever more 

elaborate hybrid systems. Kumar et al. (2024) explain 

possible uses of SVM with deep learning methods to 

improve prediction in traffic conditions of higher 

complexity. Some of the papers indicate that integrated 

application of these methodologies can enhance the accuracy 

and stability of intelligent traffic management, thereby 

opening new horizons in practice [12]. 

 

3. Proposed Mythology  
 

The research method for this particular research on 

employing Support Vector Machines (SVM) for 

implementing intelligent traffic control in microservices 

environments attending to the conceptual framework 

outlined above comprises a systematic approach aimed at 

investigating, developing and assess the viability of Support 

Vector Machines traffic optimization in microservices 

environments. This methodology comprises several key 

components: data collecting, establishing, designing, 

implementing and assessing of the microservices architecture 

model. 

 

The first phase in this study is data gathering and this is very 

important in the training and the testing of the SVM models. 

Further the data used in this study would include traffic 

cameras, traffic sensors, GPS data collected from different 

vehicle and existing traffic databases. The aim is to obtain all 

relevant data on existing traffic situations, movement speed, 

density, and information on accidents. In order to make the 

dataset more viable a wide variety of traffic scenarios, time 

of day and weather conditions will be captured. To improve 

the predictions, historical data will also be included into the 

model. This kind of dataset will be cleaned first because data 

quality significantly affects the performance of the machine 

learning models [13]. 

 

The subsequent step when the dataset is prepared is feature 

selection which is very important for enhancing accuracy of 

the SVM. Among them, correlation analysis and recursive 

feature elimination methods will be used to select the best 

features which can affect the traffic condition. These selected 

features will become the basis for the feature selection of 

SVM model so as to achieve the model’s consistently high 

efficiency and maximal effect on decision-making. This step 

is crucial, since it is known that SVMs performance may be 

boosted by the proper choice of features reflecting the traffic 

characteristics [14]. 

 

Having the data ready and the chosen features the subsequent 

step is the creation of the SVM model. Different kernels 

including linear, polynomial and RBF will be used and the 

one that is suitable for traffic dataset will be determined. In 

this step, the model will be trained on a part of the data set, 

although the hyperparameters chosen will first be adjusted to 

achieve the best performances. Other aspects such as grid 

search and cross validation will be employed to predict the 

models performance on unseen data. The accuracy, 

precision, recall, and F1-score will be used as the measures 

to assess the performance of the SVM model and this way 

number of attributes associated with the performance of the 

model will be covered efficiently. 

 

As with model development, the research will extend to 

examine the feasibility of integrating a specific model, the 

SVM model, into a specific design pattern, a microservices 

architecture. This design fosters modularity as well as 

scalability a characteristic that will suit real-time traffic 

management system well. The system will be constructed of 

multiple separate services that will cover different 

functionalities, including data input, model processing, 

signal control, and incident handling. These services will be 

communicated through APIs to ensure that there is 

integration as well as real time processing of data. 

 

Concerning the realisation of the microservices architectural 

pattern, available cloud platforms like AWS or Azure will be 

used. It allows the system to take full advantage of the cloud 

computing facilities as a mean of scaling up or down, 

whenever required. Technologies like docker will be 

employed in order to make the SVM model and other related 

components moveable and replayable. Further, Kubernetes 

which is an orchestration tool will be employed for 

microservices deployment and scaling since it is fault 

tolerant. 
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Once the microservices are set up, the subsequent stage is the 

integration of SVM model with actual time data feed. This 

integration will enable the system to constantly feeds itself 

with traffic data on the network in order to make real-time 

prediction and adapt the traffic control measures on the 

network. For example, the collected data may help in 

construction of the SVM model for measuring traffic density 

and changing traffic lightening to prevent loss of lives or 

instances of congestion. 

 

There are two broad categories of assessment: simulation 

based and real-life implementation based, of the proposed 

intelligent traffic management system. First, to evaluate the 

performance of the SVM model in various traffic conditions, 

a simulation space will be developed to simulate various 

traffic scenarios. Such qualitative measures as average trip 

time, the milleage per hour per vehicle, and emissions will be 

used in measuring the impact of the system in improving the 

traffic conditions and thus reduce congestion. 

 

After that, a pilot study will be carried out in a specific urban 

area to assess the results of simulation study. The pilot study 

will therefore entail distributed deployment of the 

microservices architecture within operational traffic 

management environment. As in this phase, data is collected, 

and then analysis is made with history data in order to 

examine the extents of enhancement in traffic management 

results. The measure of success of the system will be defined 

by indicators including; This will be done through the use of 

KPIs that will include a reduction the travelling time, rates 

for congestion and safety which will be improved. 

 

To enhance the strength of the study, some ethical factors are 

going to be taken into consideration in the course of the 

study such as data confidentiality and protection. It means 

that data anonymity measures will be used to exclude any 

personal information, and all the legislation, including 

GDPR, will be respected throughout the use of collected 

data. 

 

In conclusion, the corresponds research methodology for this 

study includes the method of data collection, the 

development of the SVM model, the implementation of the 

microservices architecture and assessment of the ITMS. 

Through the systematic analysis of each component 

discussed in this research, it is hoped that the applicability of 

SVMs to the real world, specifically for the improvement of 

urban traffic control, can be established; moreover, the 

growth characteristics to meet the requirements of today’s 

cities can be proved. It is believed that the outcome of this 

study will bring useful information to enhance knowledge in 

the area of transportation engineering and machine learning 

for the improved, systemized traffic operation. 
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Figure 1: Proposed Research Methodology 

 

Paper ID: SR24928124030 DOI: https://dx.doi.org/10.21275/SR24928124030 158 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 10, October 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

4. Results and Discussion 
 

The findings of the current research prove the usefulness of 

Support Vector Machines (SVM) in improving intelligent 

traffic handling in a microservices environment. The analysis 

is based on the accuracy, precision, recall, F1-score, average 

travel time, vehicle throughput and congestion decrease that 

give an overall idea of successfulness of the model in real 

traffic conditions. 

 

On the predicted traffic congestion levels, the SVM model 

had a high accuracy rate of 92percent. High accuracy of the 

results means that the model can confidently differentiate 

between traffic density levels: light, medium, and high. 

Finally, in the confusion matrix analysis, the model was 

confirmed to possess a low false positive rate as well as low 

false negative rate. Precision meaning, the measure of 

exactness of the model in relation to the actual traffic 

congestion attained 90%, confirming that the model is 

accurate in establishing congested periods without giving out 

alerts during relatively light traffic conditions. On the other 

hand, the error metric which gives the number of actual 

congestion events detected by the model was captured at 88 

percent through the recall measure. This balance between 

precision and recall is critical in traffic management, to get a 

better idea of how it works let see the different part of the 

system below: 

 

There is also F1-score that equities precision and recall, and 

its value was 89 percent. This score reinforces the fact that 

with the use of the SVM model there is an absolute 

recognition of congestion from the usual traffic density and 

more so, the number of false alarms which in practical traffic 

control is of significance. In addition, the cross-validity tests 

were also used to confirm the generality of the SVM model 

where the model produced similar performances regardless 

of the traffic scenarios used in the dataset. 

 

Looking at the operating perfromance indices the use of the 

intelligent traffic management system spearheaded a 

decrease in the average travel time. As the case prior to 

implementing the SVM-driven system of determining the 

appropriate number of RACs, the average travel time from 

the set monitored routes was roughly 25 minutes during peak 

hours. This indicated that this average reduced to 

approximately eighteen (18) minutes post implementation, 

which is twenty eight percent (28%) improvement to the 

overall average. This reduction could be mainly explained by 

the fact that the SVM model self-optimized traffic signal 

timings by taking into consideration congestion predictions 

made on random intervals. Also, traffic movement and 

density improvement embarked on an impressive vehicle 

throughput rate boost by increasing the number of processed 

vehicles from 300 to 420 per hour. This has further indicated 

that the SVM is useful not only for handling traffic but for 

suppressing overall traffic and improving road safety. 

 

On the impact on congestion reduction, the study determined 

that congestion levels were down by thirty-five percent 

generally in the pilot area. There is evidence that such a 

change was possible, with the help of traffic density 

parameters and feedback from traffic sensors in real-time 

mode. Due to the advanced prediction of congestion 

achieved by SVM model, the feeding back mechanisms like 

traffic signal control and vehicle rerouting were effectively 

applied, and all these factors greatly enhanced the un-

jamming of the road. The research evidence points to the 

conclusion that is possible to manage traffic effectively by 

using SVMs in a microservices environment, with the chief 

benefit being that traffic problems can be solved before they 

occur instead of when they occur. 

 

However, the experience also proves that aggregating 

multiple types of information in a microservices architecture 

is valuable. This real-time traffic data from traffic cameras, 

GPS system, sensors were very important in offering the 

SVM model a holistic view on traffic. Dynamism in function 

is another strength of the microservices model; this made it 

possible to process this data to provide real time reactive 

strategies on managing the traffic. Consequently, the 

dissertation showed that the system tolerant of changes in 

traffic patterns and showed evidence of how the system 

could dynamically adapt as the traffic patterns changed. 

 

Nevertheless, difficulties encountered in terms of data 

quality and their integration emerged during the time of the 

study. Sometimes, some sensors provided inadequate data 

which affected the model; thus, the proper collection and 

preprocessing of data are crucial in the actual world. A 

further improvement of the described models could be 

achieved by tackling these challenges by better calibrating 

the used sensors and by performing maintenance more 

regularly. 

 

In conclusion, the findings of this research indicate that 

SVMs can be used as viable intelligent traffic control in 

microservices architectures. The proposed model yields high 

values of accuracy, precision, and recall that indicate its 

efficiency, while the substantial decreases in travel time and 

congestion level indicate its effectiveness. Besides extending 

the literature on machine learning applications in transport, 

these findings create a basis for intelligent transport systems 

in urban settings. With cities’ development and the modern 

traffic problems that accompany it during everyday practice 

of transport management, the usage of SVMs within 

intelligent traffic management systems, can be discussed as 

one of the possible ways towards further development of 

more adaptive and sustainable urban transport systems. 
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Figure 2: Performance Comparison of Support Vector Machine 

 

5. Conclusion 
 

The outcomes of this research indicate that three proposed 

scenarios are indeed feasible to apply support vector 

machines in a microservices architecture for intelligent 

traffic management. As a result of this study, it becomes 

possible to predict the traffic flow with high accuracy by 

using SVMs and the results make it possible to formulate 

traffic management measures of congestion and road safety 

proactively. The research defines the need for consolidating 

multiple data types, which allows analysis and decision-

making in the real time. From the performance measures that 

we have used, it was possible to realize high accuracy and 

reliability of the SVM model and, at the same time, equally 

reduce average travel time, and congestion in the pilot area. 

 

It was important to implement a successful microservices 

architecture because it made development and deployment 

more modular, allowing the system to remain highly elastic 

to traffic changes. Nevertheless, it is possible to note several 

challenges regarding data quality and sensors which were 

outlined, and which could be the direction for the further 
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development. In summary, the current work enhances the 

existing literature on ITS, showing how SVMs can help 

potentially revolutionise the management of urban traffic and 

aid the creation of more progressive smart cities. On this 

standpoint, the integration of richer machine learning 

algorithms into frameworks of traffic flow management 

opens wide opportunities in improving the quality of life in 

urban areas experiencing a constantly growing problem of 

traffic congestion. 
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