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Abstract:

Despite of more cars on the road, traffic congestion has become a regular problem. In large cities,
excessive traffic congestion has increased significantly. This commonly happened at the primary
junctions in the early morning, prior to the commencement of business hours, and during the late hours
of the night, following the conclusion of business hours. The primary result of this is that drivers waste
time. The biggest problem with sustainable transportation is dealing with traffic jams in busy road
networks. Sometimes, even in the absence of traffic, people have to wait at particular intersections.
Road users should wait for the light to turn green because it is red for the predetermined amount of
time. Therefore, a traffic management system that can address traffic issues is required. A project called
"smart traffic management system" addresses each of these issues. By measuring traffic density using
real-time video processing techniques and providing dynamic time according to traffic scenarios, this
research aims to develop a smart traffic control system. However, advanced methods using deep
learning technology have shown promise in predicting traffic flow and improving decision-making for
managing congestion. Deep learning has been successfully used in various fields to identify and
prioritize important factors, making life easier for people.
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Introduction:

Over the past ten years, deep learning has made significant strides in solving complex real-world
problems across various fields like healthcare, autonomous vehicles, business, and image processing.
Unlike traditional algorithms that follow strict programming instructions, deep learning algorithms
learn through trial and error, making them highly adaptable. Deep learning plays a crucial role in
simplifying human problems, leading to widespread interest from governments and industries in
integrating Al into their systems. These models excel in handling real-time conditions and have been
extensively studied for traffic regulation tasks such as image segmentation and object detection. This
particular study focuses on improving live traffic management near traffic signals by reducing waiting
times based on vehicle counts the object detection used to detect the vehicles and prompt responses.
The system plays vital role to swiftly making decisions and managing traffic. The goal of this project
is to develop more efficient program that can adjust traffic flow based on the vehicles count data,
ultimately enhancing overall traffic management. This endeavor aims to create a web application
designed to address issues related to “Traffic Congestion”. The User Interface is developed by using
Python-Flask as frontend technology, MySQL as backend technology. The software is easy to use and
access the information and make it suitable for individuals with basic computer skills, thereby earning
the designation of being user friendly.

Literature Survey:

This paper introduces a new way to guide vehicles called anticipatory vehicle routing, which aims to
prevent traffic jams before they happen. Unlike traditional systems that can only react to congestion,
this approach uses traffic forecast information to plan routes. It's based on a decentralized method using
multiagent systems inspired by how ants work together. In this system, agents act like ants exploring
the environment for congestion forecasts, allowing vehicles to change routes accordingly. The
approach was tested against three other routing methods in a simulated real-world traffic scenario. The
results showed significant improvement over the most advanced existing strategy, which relies on
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traffic message channels for routing.

Moreover, the application is designed to operate seamlessly on live CCTV footage, enabling real-time
traffic monitoring and control. By continuously analyzing incoming video streams, the system can
adaptively regulate traffic signal timings, responding to fluctuations in traffic density and vehicle types.
Deep learning algorithms, coupled with object detection methods, facilitate accurate vehicle
identification and counting in real-time.

Conclusion:

In conclusion, the implementation of a Smart Traffic Management System using Deep Learning marks
a significant advancement in traffic control technology. By harnessing the power of deep learning
algorithms, this system offers dynamic and adaptive solutions to traffic congestion challenges. In this
study, vehicles are classified into distinct categories including cars, trucks, bikes, and buses using our
proprietary dataset comprising labeled images. This classification and object detection model holds
potential applications in traffic monitoring, vehicle recognition, and related fields. By accurately
detecting the number of vehicles, we have integrated this information into a timing allocation scheme.
The system is built in a user-friendly environment using Flask with Python programming. Additionally,
the system may gather images from users to optimize traffic flow in lanes with the highest vehicle
count. Ultimately, this application results in the development of a traffic congestion management
system.

References:

1. Rutger Claes, Tom Holvoet, and Danny Weyns. A decentralized approach for anticipatory
vehicle routing using delegate multiagent systems. IEEE Transactions on Intelligent Transportation
Systems, 12(2):364-373, 2011.

2. Mehul Mahrishi and Sudha Morwal. Index point detection and semantic indexing of videos - a
comparative review. Advances in Intelligent Systems and Computing, Springer, 2020.
3. C. Zhang, P. Patras, and H. Haddadi. Deep learning in mobile and wireless networking: A

survey. IEEE Communications Surveys Tutorials, 21(3):2224-2287, third quarter 2019.

4. Chun-Hsin Wu, Jan-Ming Ho, and D. T. Lee. Travel-time prediction with support vector
regression. IEEE Transactions on Intelligent Transportation Systems, 5(4):276-281, Dec 2004.

5. Yang, C., Zhang, Y., & Lu, C. (2020). Traffic Sign Detection and Recognition Using YOLOv4
in the Wild. Electronics, 9(2), 276.

6. Ren, S., He, K., Girshick, R., & Sun, J. (2015). Faster R-CNN: Towards Real-Time Object
Detection with Region Proposal Networks. In Advances in Neural Information Processing Systems
(NIPS).

7. Liu, W., Anguelov, D., Erhan, D., Szegedy, C., Reed, S., Fu, C. Y., & Berg, A. C. (2016). SSD:
Single Shot MultiBox Detector. In European Conference on Computer Vision (ECCV).

8. Liu, S., Qi, L., Qin, H., Shi, J., & Jia, J. (2018). Path Aggregation Network for Instance
Segmentation. In Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition
(CVPR).

0. Cheng, Z., Qian, C., & Zhu, C. (2018). Multimodal Traffic Flow Prediction: A Deep Learning
Approach. IEEE Transactions on Intelligent Transportation Systems, 19(11), 3577-3587.

10. Luo, Y., Tian, Y., Li, X., & Tang, Y. (2019). Vehicle Detection from 3D Lidar Using Fully
Convolutional Network. Sensors, 19(23), 5226.

UGC CARE Group-1 80



