
www.ijcrt.org                                                        © 2026 IJCRT | Volume 14, Issue 7 July 2026 | ISSN: 2320-2882 

IJCRT2607089 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a835 
 

INTELLIGENT TRANSPORTATION 

SYSTEM AND INDIAN ROAD 

TRANSPORTATION SYSTEM: A REVIEW 
Authors : 

 

Name – Marmika Mallikarjun Ippalpalli 

Designation – Final Year Engineering Student 

Name of Department – Civil Engineering 

Name of college/University – VVP Engg & Tech 

/DBATU University  

City & Country – Solapur, Maharashtra, India  

Name – Sakshi Manoj Loya 

Designation – Final Year Engineering Student 

 

 

Abstract:  Road transportation is the backbone of India's economic and social development. However, 

rapid urbanization, population growth, and increasing vehicle ownership have resulted in severe 

transportation challenges such as traffic congestion, accidents, environmental pollution, fuel consumption, 

and inadequate public transport facilities. Intelligent Transportation Systems (ITS) have emerged as an 

effective technological solution to improve transportation efficiency, safety, and sustainability. This paper 

presents a comprehensive review of the Indian road transportation system and examines the role of ITS in 

addressing existing transportation problems. Various ITS components, applications, and advanced 

transportation technologies are discussed along with their relevance to the Indian context. The study also 

highlights India's Vision 2032 transportation goals and the importance of technological modernization in 

achieving a safer, smarter, and more sustainable transportation network. 
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1. Introduction 

 

Transportation plays a crucial role in the economic growth and development of a nation. India possesses 

one of the largest road networks in the world and road transport contributes significantly to passenger and 

freight movement. Over the past few decades, rapid population growth and urban expansion have led to a 

dramatic increase in vehicle ownership. Although road infrastructure has expanded considerably, 

transportation demand has grown at an even faster pace. 

 

The Indian transportation sector faces multiple challenges including traffic congestion, poor road 

conditions, increasing accident rates, fuel consumption, environmental degradation, and declining service 

quality of public transportation. These challenges necessitate the adoption of advanced technologies 

capable of enhancing transportation efficiency and safety. 

 

Intelligent Transportation Systems (ITS) integrate information technology, communication systems, 

sensors, and control mechanisms to provide real-time transportation solutions. ITS has been successfully 

implemented in many developed countries and offers significant potential for improving India's 

transportation infrastructure. 
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2. Current Challenges in Indian Road Transportation 

 

2.1 Traffic Congestion 

 

Rapid motorization and urbanization have resulted in severe congestion across major Indian cities. The 

growing number of private vehicles has increased travel times, reduced road efficiency, and caused 

significant economic losses. 

 

2.2 Road Safety and Accidents 

 

India records one of the highest numbers of road fatalities globally. Road accidents occur due to driver 

errors, inadequate infrastructure, poor traffic management, and lack of effective enforcement systems. The 

economic and social consequences of road accidents are substantial. 

 

2.3 Environmental Concerns 

 

Transportation contributes significantly to air pollution through emissions of particulate matter and nitrogen 

oxides. Increased dependence on fossil fuels has also intensified concerns regarding environmental 

sustainability and climate change. 

 

2.4 Fuel Consumption 

 

The road transportation sector is a major consumer of petroleum products. Rising vehicle ownership has 

increased fuel demand, creating economic and environmental challenges. 

 

2.5 Institutional and Infrastructure Limitations 

 

The transportation sector is characterized by fragmented governance involving central, state, and local 

authorities. Insufficient coordination among agencies often delays implementation of transportation 

improvements and modernization projects. 

 

 

3. Intelligent Transportation System (ITS) 

 

Intelligent Transportation System refers to the application of advanced information, communication, 

sensing, and control technologies to transportation infrastructure and vehicles. ITS aims to improve safety, 

efficiency, mobility, and environmental performance through real-time data collection and analysis. 

 

The primary objectives of ITS include: 

 

• Improving road safety 

 

• Enhancing traffic efficiency 

 

• Reducing congestion 

 

• Minimizing environmental impacts 

 

• Improving traveler comfort and convenience 

 

• Supporting effective transportation planning 
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4. Components of ITS 

 

4.1 Data Collection 

 

ITS relies on continuous collection of transportation data through sensors, GPS devices, surveillance 

cameras, automatic vehicle identification systems, and traffic monitoring equipment. These technologies 

provide information regarding vehicle movement, speed, traffic density, travel time, and road conditions. 

 

4.2 Data Transmission 

 

Collected data is transmitted through communication networks such as cellular systems, radio 

communication, dedicated short-range communication (DSRC), and internet-based platforms. 

Efficient communication enables real-time decision-making. 

 

4.3 Data Analysis 

 

Transportation Management Centers process collected data using advanced analytical tools. Traffic 

patterns, congestion levels, incidents, and travel conditions are analyzed to support operational decisions. 

 

4.4 Traveler Information Systems 

 

Processed information is communicated to road users through mobile applications, websites, variable 

message signs, navigation systems, and public information platforms. Real-time traveler information helps 

users make informed travel decisions. 

 

 

5. Major ITS Applications 

 

5.1 Electronic Toll Collection (ETC) 

 

Electronic Toll Collection enables automated toll payment using RFID-based tags and electronic 

communication systems. ETC reduces waiting times at toll plazas, decreases fuel consumption, and 

improves traffic flow. India's FASTag system is a prominent example of ETC implementation. 

 

5.2 Advanced Traveler Information System (ATIS) 

 

ATIS provides travelers with real-time information regarding traffic conditions, incidents, travel times, 

weather conditions, and route guidance. Components include Changeable Message Signs (CMS), GPS-

based navigation systems, and mobile traffic applications. 

 

5.3 Advanced Traffic Management System (ATMS) 

 

ATMS uses cameras, sensors, and intelligent control systems to monitor and manage traffic operations. 

Key applications include: 

 

• Traffic surveillance 

 

• Congestion monitoring 

 

• Adaptive traffic signal control 

 

• Incident detection and response 
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• Parking management systems 

 

These technologies improve traffic efficiency and reduce travel delays. 

 

5.4 Advanced Commercial Transportation System (ACTS) 

 

ACTS focuses on improving commercial vehicle operations through: 

 

• Electronic vehicle screening 

 

• Automatic number plate recognition 

 

• Weight-in-motion systems 

 

• Automated roadside safety inspections 

 

These technologies improve freight transportation efficiency while enhancing safety and regulatory 

compliance. 

 

5.5 Advanced Public Transportation System (APTS) 

APTS enhances public transport operations through GPS tracking, passenger information systems, transit 

signal priority, and smart fare collection mechanisms. These systems improve service reliability, 

operational efficiency, and passenger satisfaction. 

 

6. Vehicular Ad-Hoc Networks (VANETs) 

 

Vehicular Ad-Hoc Networks represent one of the most advanced ITS technologies. VANETs enable 

communication among vehicles (Vehicle-to-Vehicle) and between vehicles and roadside infrastructure 

(Vehicle-to-Infrastructure). 

 

The major benefits of VANETs include: 

 

• Accident prevention 

 

• Emergency warning systems 

 

• Traffic information dissemination 

 

• Route optimization 

 

• Improved road safety 

 

• Support for autonomous transportation technologies 

 

VANETs are expected to play a significant role in future smart transportation ecosystems. 
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7. Vision 2032 for Indian Transportation 

 

India's National Transport Development Policy Committee (NTDPC) proposed Vision 2032 to transform 

the country's transportation infrastructure and services. The vision emphasizes: 

 

• Expansion of road infrastructure 

 

• Enhanced logistics efficiency 

 

• Improved road safety 

 

• Sustainable transportation development 

 

• Adoption of intelligent transportation technologies 

 

• Better public transport systems 

 

• Technology-driven traffic management 

 

The successful implementation of these strategies is expected to create a modern, efficient, and globally 

competitive transportation system. 

 

 

8. Discussion 

 

ITS offers substantial opportunities for improving India's transportation performance. Technologies such 

as electronic tolling, intelligent traffic management, smart parking systems, and advanced traveler 

information services can significantly reduce congestion and improve mobility. 

 

However, widespread implementation faces challenges including infrastructure limitations, high 

investment requirements, institutional fragmentation, technological readiness, and public 

awareness. Successful deployment requires coordinated efforts among government agencies, industry 

stakeholders, technology providers, and research institutions. 

India is gradually moving toward smart transportation solutions through initiatives such as FASTag, 

intelligent traffic management centers, GPS-based public transport monitoring, and smart city projects. 

Continued investment in digital infrastructure and transportation modernization will accelerate ITS 

adoption. 

 

 

9. Conclusion 

 

The Indian road transportation system is undergoing significant transformation to meet increasing 

transportation demands. Traditional transportation approaches are no longer sufficient to address growing 

challenges related to congestion, safety, environmental sustainability, and operational efficiency. 

 

Intelligent Transportation Systems provide a comprehensive technological framework capable of 

improving transportation performance through real-time monitoring, communication, and control. 

Applications such as Electronic Toll Collection, Advanced Traffic Management Systems, Advanced 

Traveler Information Systems, and Vehicular Ad-Hoc Networks have demonstrated substantial benefits 

worldwide. 

 

For India, successful implementation of ITS requires continuous infrastructure development, policy 

support, technological innovation, and effective coordination among stakeholders. Combined with the 
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objectives of Vision 2032, ITS can contribute significantly toward creating a safer, smarter, sustainable, 

and future-ready transportation system. 

 

 

References 

 

1. Ministry of Road Transport and Highways (MoRTH), Government of India. 

 

2. National Transport Development Policy Committee (NTDPC), India Transport Report: Moving 

India to 2032. 

 

3. IIT Madras, Intelligent Transportation Systems in India: Issues and Challenges. 

 

4. Tom V. Mathew, Transportation Systems Engineering, NPTEL, IIT Bombay. 

 

5. Kumar, M., Kaur, S., and Singh, G., Vehicular Ad-Hoc Networks, Journal of Global Research in 

Computer Science. 

 

 

http://www.ijcrt.org/

