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Abstract  

Traffic Management Centers manage a large number of cameras that are connected via a network, making 

manual traffic surveillance a difficult undertaking. Adding a degree of automation could assist reduce the effort required 

by human operators doing manual surveillance and enable them to make proactive choices that would lessen the effects of 

accidents and ongoing traffic jams on roads. Using deep convolutional neural networks and a standalone graphical user 

interface, this paper introduces a novel method for automatically monitoring real-time traffic footage. The study findings 

obtained throughout the process of creating models that function as an integrated framework for a traffic monitoring 

system with artificial intelligence capabilities are presented by the authors. The suggested solution uses a number of 

cutting-edge deep learning techniques to automate various traffic monitoring requirements. By leveraging deep learning 

techniques, specifically CNNs, the proposed system can automatically analyze traffic footage to identify critical events 

such as accidents, traffic jams, and unusual patterns. This automation enables operators to respond proactively to 

incidents, ultimately improving traffic flow and reducing delays caused by accidents or congestion. 
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Introduction   

One of the most crucial endeavors in transportation engineering has always been efficient 

traffic monitoring. The majority of traffic monitoring facilities still use human operators to monitor 

traffic patterns and keep an eye on any incidents that occur on the roadways. Manual traffic condition 

monitoring procedures can be difficult and time-consuming. The results frequently include some 

inconsistencies because people are prone to errors and weariness. Therefore, it makes sense to create 

automated traffic monitoring technologies in order to reduce the workload of human operators and 

boost output efficiency. Therefore, it should come as no surprise that one of the most significant 

research projects in intelligent transportation systems has been automatic traffic monitoring systems.  

 

Notably, majority of traffic monitoring activities nowadays take place at Traffic Management 

Centres (TMCs) using vision-based camera systems.  

 



 

  

International Conference on the Impact of Artificial Intelligence on Business Sustainability on 8th and 9th Jan. 2025, 

Organized by PG Department of Commerce Computer Application, St. Joseph's College (Autonomous), Tiruchirappalli 
311 

 

Special Issue: International Journal of Business and Economics Research (IJBER) e-ISSN: 2455-3921 

 

1.Tracking traffic jams  

2. Identification of traffic incidents and stranded or stalled vehicles  

3. Vehicle identification and tally  

4. Using a standalone Graphical User Interface (GUI) to manage traffic  

5. Expanding traffic surveillance to include more than one traffic camera.  

 

Literature Survey 

Computer vision plays a crucial role in enhancing the efficiency and effectiveness of traffic 

monitoring systems, particularly in terms of automating various processes like vehicle detection, traffic 

flow estimation, and incident management. Several research papers have focused on integrating 

computer vision with intelligent transportation systems (ITS), and a few key studies in this domain are 

summarized below. 

 

Badr et al. (2017) conducted an in-depth survey on computer vision-based traffic surveillance 

systems, reviewing essential techniques such as object detection, tracking, and classification for traffic 

analysis. The study emphasizes the challenges these systems face, including changes in illumination, 

occlusions, and scalability issues in large-scale traffic monitoring deployments. The authors explore 

various strategies to mitigate these challenges while enhancing the accuracy of surveillance 

systems.[1] 

 

Bansal and Anand (2020) presented a paper discussing how computer vision techniques can 

assist in real-time traffic control by estimating traffic flow, monitoring road conditions, and managing 

congestion. They highlighted the importance of methods such as optical flow, motion tracking, and 

vehicle counting in enabling efficient traffic monitoring and management. This paper also discusses 

how these techniques can be used to optimize the flow of traffic and predict traffic-related events.[2] 

 

Liu et al. (2020) provided a comprehensive survey of intelligent transportation systems that 

leverage computer vision for effective traffic monitoring and management. The paper explores a 

variety of topics such as vehicle detection, license plate recognition, pedestrian detection, and traffic 

prediction. It provides an overview of how computer vision is integrated into ITS to improve safety, 

reduce congestion, and optimize traffic flow. 
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Zhang et al. (2021) reviewed computer vision technologies used in intelligent traffic 

management systems, with a particular emphasis on deep learning techniques. They discuss how deep 

learning-based approaches are integrated with sensor data to provide real-time insights for managing 

traffic effectively. This survey identifies the growing importance of AI-based systems in automating 

traffic surveillance and enhancing decision-making processes in traffic management centers. 

 

Patel et al. (2019) highlighted the challenges faced by computer vision-based traffic 

surveillance systems, including issues such as occlusions, vehicle counting, and environmental 

variability. The study also examines how convolutional neural networks (CNNs) have been leveraged 

to address these challenges and improve the system’s overall performance and robustness. 

 

Kumar and Jangir (2018) presented an extensive survey on various computer vision 

techniques applied to traffic monitoring and management. Their paper covers vehicle detection, vehicle 

tracking, congestion detection, and traffic signal optimization. The study emphasizes how these 

techniques can help reduce traffic congestion and improve overall traffic flow. 

 

El-Alfy and El-Sayed (2020) focused on the application of deep learning techniques, 

particularly CNNs and recurrent neural networks (RNNs), for traffic surveillance. Their survey covers 

the use of deep learning models for tasks such as traffic flow prediction, accident detection, and 

anomaly detection. The authors discuss how these advanced models can enhance the accuracy and 

reliability of traffic monitoring systems. 

 

Mohammed and Thevathasan (2019) examined vehicle detection and classification systems 

in computer vision for ITS, reviewing both traditional and modern techniques. The paper highlights 

approaches such as edge detection, feature-based methods, and deep learning models, emphasizing 

how these techniques are utilized to improve the detection and classification of vehicles in various 

traffic environments. 

 

These papers collectively provide a detailed overview of the state-of-the-art techniques in 

computer vision for traffic monitoring. They explore different methods and approaches, ranging from 

traditional image processing techniques to advanced deep learning models, all of which contribute to 

the development of smarter, more efficient traffic surveillance systems. Most of these studies are based 
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on integrating computer vision with intelligent transportation systems to create systems capable of 

real-time decision-making, enhancing road safety, and optimizing traffic management. 

 

Proposed Methodology 

The methodology for implementing an automatic traffic monitoring system is illustrated in 

Figure. The system is composed of several key components: 

1. GPU-Enabled Backend (On-Premise): The backend is equipped with GPU capabilities, 

designed to efficiently train deep models and deploy them on a wide range of cameras in near-

real-time. This ensures fast processing and the ability to handle complex deep learning tasks at 

scale. 

2. AI-Enabled Traffic Monitoring System: At the core of the system is the development and 

training of deep convolutional neural network (CNN) models. These models are capable of 

detecting and classifying various objects within the traffic scene or segmenting the scene into 

its individual components. The primary dataset used for training these models consists of 

manually annotated traffic images, which serve as the foundation for supervised learning. 

3. Object Tracking Algorithms: To enhance situational awareness, the system implements 

various object tracking algorithms. These algorithms track each detected object in the traffic 

scene, generating trajectories to follow their movement over time. This enables real-time 

tracking and monitoring of vehicles across the scene. 

4. Traffic Flow Variables Extraction: The system combines object detection and tracking data 

to extract important traffic flow variables, such as traffic volume, occupancy, and vehicle 

classification. These variables are crucial for understanding traffic conditions and detecting 

anomalies. 

5. Traffic Condition Monitoring: The system continuously monitors traffic conditions, 

identifying events such as queuing, accidents, and other traffic-related anomalies. It is capable 

of detecting congestion, counting vehicles, and even tracking stationary vehicles in real time. 

 

Comparison of Efficiency of Traffic Monitoring Techniques 

The proposed AI-enabled traffic monitoring system significantly outperforms traditional traffic 

monitoring techniques in several key areas, including processing time, accuracy, real-time tracking, 

and the ability to monitor traffic flow variables. The system, which integrates deep convolutional 

neural networks (CNNs) for object detection and classification with advanced object tracking 

algorithms, offers a robust solution for automated, real-time traffic surveillance. 
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1. Processing Time & Real-Time Performance: The AI-enabled system, leveraging GPU 

acceleration, ensures real-time processing with minimal latency, providing a significant 

advantage over traditional methods, which often struggle with large-scale, real-time traffic 

data. 

2. Accuracy in Object Detection: The deep learning models used in the AI system achieve higher 

accuracy in detecting and classifying vehicles and objects under various conditions, while 

traditional techniques can struggle with accuracy, especially in complex traffic scenarios. 

3. Object Tracking & Trajectory Generation: The AI-based system provides continuous and 

reliable tracking of vehicles, even in congested conditions, while traditional methods can lose 

track of vehicles in dynamic or occluded environments. 

4. Traffic Flow Variables (Volume, Occupancy, Congestion): The AI system provides real-

time, accurate monitoring of traffic flow variables, which is essential for effective traffic 

management. Traditional systems, while functional, lack the robustness and precision needed 

for dynamic traffic environments. 

 

Results and Discussions 

 

A radar chart comparing the performance of the AI-enabled traffic monitoring system and 

traditional methods across four metrics: processing time, accuracy, object tracking, and traffic flow 

monitoring. 

 

Axes: Each axis represents a specific category or metric (e.g., Processing Time, Accuracy, etc.). 

 

Values: The distance from the center to the edge of the chart represents the magnitude of the 

value for that metric. 



 

  

International Conference on the Impact of Artificial Intelligence on Business Sustainability on 8th and 9th Jan. 2025, 

Organized by PG Department of Commerce Computer Application, St. Joseph's College (Autonomous), Tiruchirappalli 
315 

 

Special Issue: International Journal of Business and Economics Research (IJBER) e-ISSN: 2455-3921 

 

Comparison: Different colored areas (blue for AI-enabled and red for traditional) represent 

the performance of the two systems across all metrics. 

 

Conclusion 

The AI-enabled traffic monitoring system offers superior performance compared to traditional 

techniques, providing high accuracy, real-time monitoring, and the ability to handle complex traffic 

environments. The integration of deep learning models, advanced tracking algorithms, and GPU-

accelerated processing ensures the system is efficient, scalable, and highly effective for real-time traffic 

surveillance. 

 

The study showcases how these models function within an integrated framework designed for 

traffic monitoring. By incorporating AI capabilities, the system automates a range of tasks typically 

handled by humans, such as detecting and classifying objects (vehicles, pedestrians, etc.), identifying 

traffic bottlenecks, and even predicting potential traffic disruptions. 

In summary, the paper outlines a promising solution that uses state-of-the-art deep learning 

technologies to enhance real-time traffic monitoring, reduce manual oversight, and improve overall 

traffic management efficiency

. 
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