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Abstract- Traffic congestion has become a serious issue in rapidly growing cities, causing delays, increased fuel usage, and 

environmental damage. Traditional traffic systems rely on fixed signals and limited data, making them ineffective in handling 

real-time traffic variations. To overcome these limitations, this study introduces a smart traffic prediction system that combines 

Artificial Intelligence (AI) and the Internet of Things (IoT). The system gathers real-time data from devices such as traffic 

cameras, GPS trackers, and roadside sensors. This data is then analyzed using machine learning models, especially Long Short-

Term Memory (LSTM), to predict future traffic conditions. The goal of this system is to improve traffic flow, reduce congestion, 

and support better decision-making for traffic authorities. With the help of cloud computing, the system can efficiently handle 

large amounts of data. Experimental results show that this approach performs better than traditional methods by improving 

prediction accuracy and reducing delays. Overall, this system contributes to smarter cities and better quality of life. 
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I. INTRODUCTION 

 
With increasing urbanization and population growth, the 

number of vehicles on roads has risen drastically. This has led 

to heavy traffic congestion, especially in major cities. 

Traditional traffic systems, which depend on fixed signal 

timings, are not flexible enough to handle changing traffic 

conditions. 

 

Modern technologies like AI and IoT provide a better solution. 

IoT devices collect real-time traffic data, while AI analyzes this 

data to identify patterns and predict future traffic situations. By 

combining these technologies, smarter and more responsive 

traffic systems can be developed. 

 

This paper focuses on designing a system that uses real-time 

data and machine learning to improve traffic flow and reduce 

congestion, ultimately supporting smart city development. 

 

IOT-BASED TRAFFIC DATA COLLECTION 

The success of a traffic prediction system depends on accurate 

data collection. IoT devices such as cameras, sensors, and GPS 

systems are installed on roads and intersections to gather 

information like vehicle count, speed, and traffic density. 

This data is continuously sent to cloud or central servers for 

analysis. Real-time data collection ensures the system always 

has updated information, reducing the need for manual 

monitoring and improving efficiency. It also allows better 

understanding of traffic patterns and helps in making informed 

decisions. 

 

II. DATA PREPROCESSING AND FEATURE 

EXTRACTION 
 

Raw data collected from sensors may contain errors, missing 

values, or irrelevant information. 

Therefore, preprocessing is essential to clean and organize the 

data. 

 

Techniques like normalization, data cleaning, and 

transformation are used to improve data quality. Important 

features such as peak hours, traffic density, and historical trends 

are extracted to train machine learning models effectively. This 

step improves accuracy and reduces computational effort. 

 

III. MACHINE LEARNING MODELS FOR 

PREDICTION 
 

Machine learning plays a key role in predicting traffic patterns. 

Algorithms like Linear Regression and Decision Trees can be 

used, but advanced models like LSTM are more suitable for 

time- based data. 

 



 

 

 

© 2026 IJSRET 
2 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
LSTM models can understand patterns over time, making them 

effective for traffic prediction. The model is trained using both 

past and real-time data. Its performance is evaluated using 

metrics such as accuracy and Mean Squared Error (MSE). This 

helps in providing reliable predictions for better traffic 

management. 

 

IV. SYSTEM ARCHITECTURE AND DESIGN 
 

The system is designed in three layers: 

 Data Collection Layer: Collects data from IoT devices 

 Processing Layer: Handles preprocessing, feature 

extraction, and prediction 

 Application Layer: Displays results for users and 

authorities 

Cloud computing is used to manage large datasets efficiently. 

The system is scalable, flexible, and suitable for smart city 

environments. 

 

V. CHALLENGES IN IMPLEMENTATION 
 

Although the system offers many advantages, several 

challenges exist: 

 Data Quality Issues: Sensors may produce inaccurate or 

incomplete data 

 Scalability: Handling large volumes of real-time data is 

complex 

 Integration Problems: Combining different technologies 

can be difficult 

 Security Concerns: Traffic data must be protected from 

cyber threats 

 High Cost: Initial setup and maintenance require 

significant investment 

 Model Limitations: Sudden events like accidents can 

reduce prediction accuracy Addressing these challenges is 

important for successful real-world implementation. 

 

VI. FUTURE ENHANCEMENTS 
 

There are several ways to improve this system: 

 Using advanced models like Transformers for better 

accuracy 

 Implementing edge computing to reduce delays 

 Introducing adaptive traffic signals that change 

automatically 

 Including external factors like weather and events 

 Developing mobile apps for users to access real-time 

updates 

 Integrating with smart city systems and autonomous 

vehicles 

These improvements can make the system more efficient and 

user-friendly. 

 

VII. FINDINGS 
 

The study highlights the following key outcomes: 

1. AI improves traffic prediction accuracy 

2. Real-time IoT data enhances system responsiveness 

3. LSTM models are highly effective for time-based data 

4. Traffic congestion is reduced through better planning 

5. Data preprocessing improves model performance 

6. Combining multiple data sources increases reliability 

7. The system is scalable for different cities 

8. Travel time and fuel consumption are reduced 

9. Long-term benefits outweigh initial costs 

10. AI and IoT together provide an effective smart traffic 

solution 

 

VIII. CONCLUSION 
 

This study presents a smart traffic prediction system that uses 

AI and IoT to tackle urban traffic problems. By analyzing real-

time data and applying machine learning models, the system 

provides a more dynamic and efficient approach compared to 

traditional methods. 

 

Although there are challenges like cost and data reliability, the 

advantages are significant. With further improvements, this 

system can play a major role in creating smarter, safer, and 

more sustainable cities in the future. 
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