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Abstract. This paper presents Traffic, a real-time intelligent traffic signal monitoring 

and route optimization system. The application integrates live traffic signal data with 

route optimization algorithms to provide efficient navigation for commuters. The 

solution is built using a React frontend, Node.js backend, and Mapbox for real-time 

mapping. Additional modules like accident reporting and public feedback ensure user 

participation and safety enhancement. Initial testing revealed considerable travel time 

reduction and user satisfaction. The project contributes to developing smarter and safer 

urban mobility systems. 
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1.Introduction 

Real-time traffic signal and route optimization is a smart transportation 

solution designed to tackle the growing problems of urban traffic congestion and 

inefficient road usage. Traditional traffic signals operate on fixed schedules, which 

often leads to unnecessary delays and longer travel times, especially during peak 

hours. In contrast, a real-time system uses live traffic data from sensors, GPS, and 

traffic APIs to dynamically adjust signal timings based on actual vehicle flow. 

Alongside this, it provides drivers with optimized route suggestions that avoid 

congested areas and reduce overall travel time. By combining intelligent traffic signal 

control with dynamic route planning, this system enhances road efficiency, reduces 

fuel consumption, lowers emissions, and supports the development of smarter and 

more sustainable cities. 

1.1 Research Objective 

The primary objective of this research is to develop a real-time traffic signal 

and route optimization system that effectively reduces traffic congestion, minimizes 

vehicle idle time, and improves overall transportation efficiency in urban areas. This 

involves designing a dynamic traffic signal control mechanism based on live traffic 

data and implementing intelligent route planning algorithms that guide drivers 

through the most efficient paths. The study aims to integrate technologies such as IoT, 

GPS, and machine learning to create a scalable and adaptive solution that supports 

smart city infrastructure and promotes sustainable urban mobility. 

RO1: To collect and analyze live traffic data from sources like Google Maps or 

HERE APIs for accurate traffic insights.
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RO2: To dynamically adjust traffic signal timings based on live traffic flow to reduce 

congestion and idle time. 

RO3: To provide drivers with the fastest and most efficient routes using real-time 

traffic data through routing APIs. 

RO4: To implement AI-based object detection for identifying vehicles, pedestrians, 

and obstacles in real time. 

RO5: To continuously monitor traffic density, patterns, and incidents across urban 

roads for better management. 

RO6: To process and interpret live traffic data for instant decision-making in traffic 

control systems. 

RO7: To develop intelligent, user-friendly maps that visualize live traffic and support 

efficient route planning and traffic control. 

2.  Related works 

The development of real-time traffic signal and route optimization systems 

has gained significant attention due to the growing need for efficient urban traffic 

management. Existing solutions like Google Maps and Waze utilize real-time data 

from GPS, traffic sensors, and crowdsourcing to offer dynamic route suggestions. 

Researchers have also explored the integration of IoT devices, smart traffic lights, and 

connected vehicles to improve traffic flow and reduce delays. Additionally, machine 

learning and deep learning models have been applied to dynamically optimize traffic 

signals and predict congestion. However, there remains a gap in systems that fully 

integrate advanced predictive algorithms with real-time signal control and 

personalized route recommendations. This project builds upon prior work by 

combining these technologies to create a more adaptive and intelligent traffic 

management system.. 

3.Technology 

The proposed system integrates a range of technologies including IoT 

devices, machine learning models, and real-time communication protocols to enable 

efficient traffic signal control and route optimization. Smart traffic lights, GPS 

modules, RFID sensors, and infrared detectors are used to collect live traffic data, 

which is transmitted to a central server using wireless protocols such as Zigbee, 

LoRaWAN, or 5G. Reinforcement learning, particularly Q-learning, is applied to 

dynamically adjust signal timings based on vehicle density, while algorithms like 

Dijkstra and A* are used for real-time route optimization. Deep learning models such 

as LSTM can also be employed for short-term traffic prediction. The system is tested 

using the SUMO traffic simulator, which provides a realistic environment for 

evaluating key performance indicators like travel time and vehicle delay. A cloud-

based backend infrastructure handles data processing and storage, with a user-facing 

mobile app or web interface providing real-time route guidance and traffic updates. 
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4.  System architecture 

The proposed system architecture consists of four main layers: data 

acquisition, processing, decision-making, and user interaction. In the data acquisition 

layer, IoT-based sensors such as vehicle detectors, RFID tags, GPS modules, and 

traffic cameras continuously collect real-time data on traffic volume, vehicle speed, 

and congestion levels. This data is transmitted via secure wireless protocols (e.g., 5G, 

LoRa, or Wi-Fi) to a centralized cloud server. The processing layer uses machine 

learning algorithms, including reinforcement learning for adaptive signal control and 

A* or Dijkstra’s algorithms for route optimization, dynamically recalculating signal 

timings and traffic routes based on live inputs. The decision-making layer integrates 

outputs from both modules to adjust traffic light phases in real-time and recommend 

optimal paths to drivers. Finally, the user interaction layer involves a mobile or web-

based application that delivers personalized route suggestions, estimated travel times, 

and live traffic alerts. The entire system operates in a continuous feedback loop, 

enhancing itself with each data cycle to improve efficiency, reduce congestion, and 

lower environmental impact. 

5. Result & discussion 

Traffic congestion remains one of the most pressing urban 

challenges, leading to increased travel time, fuel consumption, and 

environmental pollution. Traditional traffic signal systems, which 

operate on fixed schedules, are often inefficient in dynamically 

changing traffic conditions. This study addresses the critical need for an 

intelligent, responsive solution by proposing a real-time traffic signal 

and route optimization system. By leveraging live traffic data and 

adaptive algorithms, the system improves intersection efficiency and 

optimizes route selection, thereby enhancing overall traffic flow. The 

integration of such a system in urban infrastructure can significantly 

reduce delays, lower emissions, and contribute to safer, smarter cities. 

This research is a step toward sustainable urban mobility and future-

ready smart transportation networks. 
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Fig.1. Home page 

 

 

Fig.2. Traffic Signal Statues 

 

 

Fig.3. Route Optimization 
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Fig.4. Accident report 

The Traffic App homepage showcases a user-friendly interface 

designed for seamless navigation and real-time traffic management. 

The app's name, "Traffic App," is prominently displayed, with a sleek 

navigation bar offering access to essential sections such as Home, 

About, and Feedback. On the left side of the screen, key features like 

Real-Time Traffic Monitoring, Route Optimization, Accident Report, 

and Traffic Updates are easily accessible, allowing users to quickly 

interact with the app’s functionalities. The center of the page welcomes 

users with a clear message, encouraging them to "Stay ahead with real-

time traffic updates, route optimization, accident reporting, and more!" 

along with two call-to-action buttons, "Get Started" and "Learn More," 

providing easy entry points for further engagement with the app’s 

services. On the left side of the screen, key features like Real-Time 

Traffic Monitoring, Route Optimization, Accident Report, and Traffic 

Updates are easily accessible, allowing users to quickly interact with 

the app’s functionalities. The center of the page welcomes users with a 

clear message, encouraging them to "Stay ahead with real-time traffic 

updates, route optimization 

6. Conclusion 

The proposed real-time traffic signal and route optimization system offers an 

innovative solution to the growing challenges of urban traffic congestion. By 

leveraging real-time traffic data, intelligent route optimization algorithms, and 

predictive machine learning models, the system is designed to provide users with up-

to-date traffic signal statuses, optimal routes, and congestion alerts. This not only 
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helps in reducing travel time and improving road safety but also contributes to a 

smoother flow of traffic across cities. The system’s ability to dynamically adjust 

routes based on real-time conditions ensures that drivers can avoid heavily congested 

areas and choose the fastest and least disruptive paths. Furthermore, the integration of 

traffic signal monitoring helps to minimize unnecessary waits at intersections, thus 

improving overall traffic efficiency. 

7.Future Enhancement  

In the future, the real-time traffic signal and route optimization system can 

be significantly upgraded in several innovative ways. Integration with autonomous 

vehicles and smart city infrastructure will enable seamless communication between 

cars, traffic signals, road sensors, and other IoT devices, improving the overall 

efficiency of traffic flow. Crowdsourced data from users can provide real-time 

updates on accidents, roadblocks, and other real-time traffic signals, and the route 

optimization system can be significantly upgraded in several innovative ways. 

Integration with autonomous vehicles and smart city infrastructure will enable 

seamless communication between cars, traffic signals, road sensors, and other IoT 

devices, improving the overall efficiency of traffic flow These advancements will 

create more efficient, sustainable, and intelligent traffic management systems, 

reducing congestion, travel times, and environmental impact. 
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