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INSTITUTIONAL MISSION AND VISION  

Vision of the Institute 

Development of academically excellent, culturally vibrant, socially responsible and globally 

competent human resources. 

Mission of the Institute 

 To keep pace with advancements in knowledge and make the students competitive 

and capable at the global level. 

 To create an environment for the students to acquire the right physical, intellectual, 

emotional and moral foundations and shine as tourch bearers of tomorrow's society. 

 To strive to attain ever-higher benchmarks of educational excellence 

 

DEPARTMENT VISION AND MISSION 

Vision of the Department 

To develop globally competent civil engineers who excel in academics, research and are 
ethically responsible for the development of the society. 
 

Mission of the Department 

 To provide quality education through faculty and state of art infrastructure 

 To identify the current problems in society pertaining to Civil Engineering disciplines 

and to address them effectively and efficiently 

 To inculcate the habit of research and entrepreneurship in our graduates to address 

current infrastructure needs of society 

Program outcomes (POs) 

Engineering Graduates will be able to: 

PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 



PO3. Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

PO4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex engineering 

activities with an understanding of the limitations. 

PO6. The Engineer and The World: Apply reasoning informed by the contextual 

knowledge to assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

PO7. Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

PO8. Individual and Collaborative Team Work: Function effectively as an individual, and 

as a member or leader in diverse teams, and in multidisciplinary settings 

PO9. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give and 

receive clear instructions. 

PO10. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

PO11. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological change 

 



 

Program Specific Outcomes (PSOs) 

 

PSO1: Provide necessary solutions to build infrastructure for all situations through 

competitive plans, maps and designs with the aid of a thorough Engineering Survey 

and Quantity Estimation. 

PSO 2: Assess the impact of anthropogenic activities leading to environmental imbalance on 

land, in water & in air and provide necessary viable solutions revamping water 

resources and transportation for a sustainable development 

 

 

Program Educational Objectives (PEOs) 

 

PEO 1- Engaged in professional practices, such as construction, environmental, geotechnical, 

structural, transportation, water resource engineering by using technical, communication and 

management skills. 

PEO 2- Engaged in higher studies and research activities in various civil engineering fields 

and life time commitment to learn ever changing technologies to satisfy increasing demand of 

sustainable infrastructural facilities.  

PEO 3- Serve in a leadership position in any professional or community organization or local 

or state engineering board 

PEO 4- Registered as professional engineer or developed a strong ability leading to 

professional licensure being an entrepreneur.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



VII Semester 
INTELLIGENT TRANSPORTATION SYSTEMS 

Course Code  BCV714A CIE Marks 50 
Teaching Hours/Week(L:T:P:S)  3:0:0:0 SEE Marks 50 
Total Hours of Pedagogy 50 Total Marks 100 
Credits 03 Exam Hours 03 
Course Learning objectives:  
This course will enable students to 

 Understand fundamental knowledge of traffic engineering, scope and its importance. 

 Describe basic techniques for collecting and analyzing traffic data, diagnosing problems, 
designing appropriate remedial treatment, and assessing its effectiveness. 

 Apply probabilistic and queuing theory techniques for the analysis of traffic flow 
situations and emphasis the interaction of flow efficiency and traffic safety. 

 Understand and analyze traffic issues including safety, planning, design, operation and 
control. 

 Apply intelligent transport system and its applications in the present traffic scenario. 
Teaching-Learning Process (General Instructions)  

1. Blackboard teaching/PowerPoint presentations (if needed) 
2. Regular review of students by asking questions based on topics covered in the class. 

Module -1 
Introduction to Intelligent Transportation Systems (ITS) -Definition – Role and 
Responsibilities – Advanced Traveller Information System – Fleet Oriented ITS Services – 
Electronic Toll Collection – Critical issues – Security – Safety 
Module -2 
Architecture – ITS Architecture Framework – Hardware Sensors – Vehicle Detection – 
Techniques – Dynamic Message Sign – GPRS – GPS – Toll Collection 
Module -3 
Video Detection – Virtual Loop - Cameras - ANPR – IR Lighting – Integrated Traffic 
Management – Control Centre – Junction Management Strategies- ATMS – Advanced 
Traveler Information Systems (ATIS)- Route Guidance – Issues - Historical – Current – 
Predictive Guidance – Data Collection – Analysis – Dynamic Traffic Assignment (DTA) – 
Components –Algorithm. 
Module -4 
Travel Information – Pre Trip and Enroute Methods- Basic ATIS Concepts – Smart Route 
System – Data Collection – Process – Dissemination to Travelers – Evaluation of Information 
– Value of Information – Business Opportunities 
Module -5 
Automated Highway Systems - Vehicles in Platoons – Integration of Automated Highway 
Systems. ITS Programs in the World – Overview of ITS implementations in developed 
countries, ITS in developing countries. 
Course outcomes: 
Course outcome (Course Skill Set)  
At the end of the course the student will be able to:  
Understand the sensor and communication technologies. 
Apply the various ITS methodologies 



Define the significance of ITS under Indian conditions  
 

Assessment Details (both CIE and SEE) The weightage of Continuous Internal Evaluation 
(CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum passing mark for the 
CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed to have 
satisfied the academic requirements and earned the credits allotted to each subject/ course if 
the student secures not less than 35% ( 18 Marks out of 50)in the semester-end 
examination(SEE), and a minimum of 40% (40 
marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE 
(Semester End Examination) taken together  
Continuous Internal Evaluation:  
Three Unit Tests each of 20 Marks (duration 01 hour) 
1. First test at the end of 5th week of the semester  
2. Second test at the end of the 10th week of the semester  
3. Third test at the end of the 15th week of the semester  
Two assignments each of 10 Marks 
4. First assignment at the end of 4th week of the semester  
5. Second assignment at the end of 9th week of the semester  
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs 
for 20 Marks (duration 01 hours) 
6. At the end of the 13th week of the semester  
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 
100 marks and will be scaled down to 50 marks 
(to have less stressed CIE, the portion of the syllabus should not be common /repeated for 
any of the methods of the CIE. Each method of CIE should have a different syllabus portion 
of the course).  
CIE methods /question paper is designed to attain the different levels of Bloom’s 
taxonomy as per the outcome defined for the course.  
Semester End Examination:  
Theory SEE will be conducted by University as per the scheduled timetable, with common 
question papers for the subject (duration 03 hours)  
1. The question paper will have ten questions. Each question is set for 20 marks.  
2. There will be 2 questions from each module. Each of the two questions under a module 
(with a maximum of 3 sub-questions), should have a mix of topics under that module.  
The students have to answer 5 full questions, selecting one full question from each module. 
Suggested Learning Resources: 
Books 
1. Choudury M A and Sadek A, “Fundamentals of Intelligent Transportation Systems 
Planning” Artech House. 
2. Pradip Kumar Sarkar, Amit Kumar Jain, “Intelligent Transport Systems”, PHI Learning 
Publishers 
3. Kan Paul Chen, John Miles, “Recommendations for World Road Association (PIARC)” 
ITS Hand Book 2000. 
4. Sussman, J. M., “Perspective on ITS”, Artech House Publishers, 2005. 
5. US Department of Transportation, “National ITS Architecture Documentation”, 2007 



(CDROM). 
6. Turban. E and Aronson. J. E, “Decision Support Systems and Intelligent Systems” 
Web links and Video Lectures (e-Resources): 
https://nptel.ac.in/courses/105107210   
https://www.civil.iitb.ac.in/tvm/nptel/591_ITS_1/web/web.html   
Activity Based Learning (Suggested Activities in Class)/ Practical Based learning  

 Seminars/Quiz (To assist in GATE Preparations)  
 Self-Study on simple topics  
 Simple problems solving using Excel  
 Discussion of case studies  
  Virtual Lab experiments  
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INTELLIGENT TRANSPORATION SYSTEM 

MODULE 1 

Structure 
1.0 Introduction  
1.1 Roles of ITS 
1.2 Responsibilities of ITS 
1.3 Advanced Traveller Information System  
1.4 Fleet Oriented ITS Services 
1.5 Electronic Toll Collection (ETC) 
1.6 Safety in ITS 
1.7 Security in ITS 
1.8 Recommended Questions 
1.9 Outcomes 
1.10 Further Reading 

OVERVIEW 

Intelligent Transportation Systems (ITS) is the application of computer, electronics, and 
communication technologies and management strategies in an integrated manner to provide traveller 
information to increase the safety and efficiency of the road transportation systems. This paper mainly 
describes ITS user services, ITS architecture and ITS planning. The various user services offered by 
ITS have been divided in eight groups have been briefly described. The ITS architecture which 
provides a common framework for planning, defining, and integrating intelligent transportation 
systems is briefly described emphasizing logical and physical architecture 

1.0 INTRODUCTION  

ITS (Intelligent Transportation Systems) has been defined as a combination of leading-edge 
information and communication technologies used in transportation and traffic management systems 
to improve the safety, efficiency, and sustainability of transportation networks, to reduce traffic 
congestion and to enhance drivers’ experiences. ITS is an advanced application which aims to provide 
innovative services relating to different modes of transport and traffic management thus enabling 
users to be better informed and make safer, more coordinated, and ‘smarter’ use of transport networks. 

Additionally, ITS is an integrated set of technologies, communication systems, and management 
strategies designed to improve the efficiency, effectiveness, safety, and sustainability of 
transportation networks. It encompasses a wide range of applications and solutions aimed at 
addressing the contemporary challenges associated with transportation in urban and rural areas. 
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1.1 Roles and Responsibilities of Intelligent Transportation Systems (ITS) 

1.1.1 Role of Intelligent Transport System (ITS) 

1. Enhancing Road Safety 
o ITS provides early warnings about traffic collisions, hazardous road conditions, and 

unsafe driving behavior. 
o It uses sensors, CCTV, radar, and vehicle-to-vehicle (V2V) communication to 

reduce accidents. 
o Examples: Lane departure warning, speed monitoring, automatic braking. 

2. Efficient Traffic Management 
o ITS controls traffic signals dynamically depending on congestion levels. 
o Uses real-time traffic data to optimize signal timings, lane usage, and diversions. 
o Helps reduce bottlenecks at intersections and highways. 

3. Reducing Congestion 
o Provides alternate route suggestions using GPS and navigation apps. 
o Encourages the use of public transport by providing accurate arrival/departure times. 
o Adopts congestion pricing or electronic toll collection to discourage overuse of roads 

during peak hours. 
4. Environmental Benefits 

o By reducing idle time and fuel wastage, ITS lowers air pollution and greenhouse gas 
emissions. 

o Promotes eco-driving by giving feedback to drivers. 
o Supports electric vehicles through charging station location information. 

5. Improved Public Transport Services 
o Real-time passenger information systems (displays, mobile apps) increase reliability. 
o Smart ticketing systems like RFID cards, QR codes, online booking. 
o ITS makes bus/train schedules more predictable and transparent. 

6. Data Collection & Decision Support 
o Collects traffic data from cameras, GPS, IoT devices. 
o Helps in long-term transport planning, road design, and infrastructure upgrades. 
o Assists government authorities in policy-making and investment planning. 

7. Emergency & Incident Management 
o Automatic accident detection and emergency response (e.g., calling 

ambulance/police). 
o Provides priority signaling for emergency vehicles like ambulances, fire trucks, 

police vans. 
o Enhances disaster management by ensuring fast evacuation routes. 

8. Integration with Smart Cities 
o ITS forms a backbone of smart mobility, connecting with urban infrastructure. 
o Supports shared mobility services (Uber, Ola, bike-sharing). 
o Contributes to sustainable urban development. 
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1.1.2 Responsibilities of Intelligent Transport System (ITS) 

1. Monitoring & Surveillance 
o Continuously monitor vehicle flow, road conditions, and weather. 
o Detect violations (overspeeding, wrong-lane driving, red-light jumping). 

2. Information Dissemination 
o Provide real-time travel updates to drivers via road-side displays, radio, or mobile 

apps. 
o Share weather, traffic, accident, and congestion alerts. 

3. Incident & Accident Management 
o Quick detection of accidents using sensors and CCTV. 
o Alert authorities and coordinate rescue operations. 
o Manage diversions and ensure smooth traffic after incidents. 

4. Traffic Regulation Support 
o Assist police in law enforcement with automatic number plate recognition (ANPR). 
o Electronic toll collection and congestion charging. 
o Monitor and enforce speed limits, lane discipline, and parking rules. 

5. Integration of Advanced Technology 
o Use GPS, GIS, AI, IoT, and wireless communication. 
o Enable connected and autonomous vehicles in future transport. 

6. User Convenience 
o Offer mobile apps for journey planning, fare payment, ticket booking. 
o Reduce travel time with seamless multimodal transport (bus, metro, taxi, etc.). 

7. Coordination with Agencies 
o Work with traffic police, transport department, municipalities, emergency 

services. 
o Ensure consistent and unified traffic management across the city/region. 

8. Continuous Upgradation 
o Regularly update hardware and software systems. 
o Improve strategies based on increasing vehicle numbers, urban growth, and future 

demands. 

1.3 Advanced Traveller Information System (ATIS) 

An Advanced Traveller Information System (ATIS) is a system that helps travellers move from one 
place to another by providing information about the transportation system. ATIS is part of 
the Intelligent Transportation System (ITS).  

ATIS systems can:  

 Provide information about incidents, weather, road conditions, and optimal routes  

 Suggest routes to avoid congestion  

 Help travelers make decisions about the best transportation mode, route, time, and costs  
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ATIS systems can use information from within the vehicle or from traffic management 
centers. Information can be transmitted through a variety of mechanisms, including: Radio and 
television, Dynamic navigation systems, Internet services, Smartphone services, and Variable speed 
limit or changeable message signs systems.  

Accurate, timely, and reliable traffic information from ATIS can help reduce travel time and traffic 
congestion, as well as vehicle emissions and fuel consumption 

The Advanced Traveller Information System (ATIS) is a framework designed to collect, analyze, and 
share information about travelers, especially at borders and points of entry. It aims to enhance security 
and facilitate smoother travel by: 

• Data Collection: Gathering traveler data before arrival, often through electronic systems. 

• Risk Assessment: Evaluating potential risks associated with travelers based on their profiles 
and travel history. 

• Decision Support: Providing border control agencies with tools to make informed decisions 
about entry and screening. 

• Real-Time Updates: Offering timely information to travelers about wait times, border 
procedures, and other essential updates.  

An Advanced Traveller Information System (ATIS) is a part of an Intelligent Transportation System 
(ITS) that provides travellers with information to help them move safely and efficiently from one 
place to another. ATIS systems collect, analyze, and disseminate information on a variety of 
transportation topics, including:  

 Traffic: Information on traffic conditions, including queue length, travel time, and delay  

 Incidents: Information on road traffic crashes and their locations  

 Events: Information on road construction and demonstrations  

 Weather: Information on inclement weather that may disrupt traffic  

 Routes: Information on optimal routes  

 Speeds: Information on recommended speeds  

 Lane restrictions: Information on lane restrictions  
 

ATIS systems can provide information to travellers in a variety of ways, including: 

 In-vehicle displays 

 Mobile devices 

 Web portals 

 511 systems 

 Roadside signage 

 Radio and television 
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 Dynamic navigation systems 

 Smart phone services  
 

The goal of ATIS is to help travellers make better decisions about how to travel, which can lead to 
reduced traffic congestion and vehicle emissions 

 

Fig 1: ATIS Working plan 

 

1.4 Fleet-Oriented Intelligent Transportation System (ITS) Services 

Fleet-oriented ITS services are specialized applications designed to manage, monitor, and optimize 
the operation of groups of vehicles (fleets) such as buses, trucks, taxis, emergency vehicles, or 
delivery vans. They aim to improve efficiency, safety, cost-effectiveness, and customer satisfaction 

Fleet Management and Mobility-as-a-Service (MaaS) Model 
 
Overview: This model focuses on providing organizations, governments, or fleet operators with 
integrated ITS solutions for managing transportation fleets, public transit systems, and shared 
mobility services. It combines several transportation modes under one umbrella, optimizing routes 
and ensuring efficient utilization. 
 
Revenue Sources: 

 Subscription fees from companies or municipalities for using fleet management or MaaS 
platforms. 

 Fees for accessing real-time data, analytics, and route optimization services. 
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Examples: 

Fleet management software solutions that offer real-time vehicle tracking, route planning, fuel 
management, and maintenance scheduling for corporate fleets 

Key Fleet-Oriented ITS Services: 

1. Automatic Vehicle Location (AVL) 

 Uses GPS + GIS to track real-time location of fleet vehicles. 
 Helps in route optimization, delay prediction, and passenger information systems. 
 Common in buses, taxis, and logistics fleets. 

2. Computer-Aided Dispatch (CAD) 

 Supports real-time decision-making for vehicle assignment and routing. 
 Ensures efficient utilization of available fleet resources. 
 Example: Taxi dispatch system or ambulance assignment. 

3. Fleet Management Systems (FMS) 

 Integrated system for scheduling, routing, tracking, fuel monitoring, and driver 
management. 

 Reduces operational cost and improves service reliability. 

4. Electronic Fare Collection (EFC) 

 Smart ticketing systems such as RFID cards, QR codes, or contactless payments. 
 Reduces cash handling, improves transparency, and provides revenue data. 

5. Passenger Information Systems (PIS) 

 Real-time information about bus/train arrivals, seat availability, delays, and schedules. 
 Disseminated via apps, websites, or electronic display boards. 

6. Transit Signal Priority (TSP) 

 Gives priority to fleet vehicles (e.g., buses, ambulances, fire trucks) at traffic signals. 
 Reduces delay and improves punctuality. 

7. Emergency Fleet Management 

 Provides quick response routing for ambulances, fire brigades, and police vehicles. 
 Ensures shortest travel time during emergencies. 
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8. Logistics and Freight Management 

 ITS helps track cargo movement, estimate delivery times, and prevent theft. 
 Facilitates “just-in-time” delivery and minimizes idle time. 

9. Driver Assistance & Monitoring 

 Monitors driver behavior (speeding, sudden braking, fatigue). 
 Uses telemetry and AI systems for accident prevention. 

10. Environmental Monitoring 

 Tracks fuel consumption, emissions, and eco-driving practices. 
 Encourages green logistics and reduces fleet carbon footprint. 

Benefits of Fleet-Oriented ITS Services 

 Better fleet utilization and cost savings. 
 Increased service reliability and punctuality. 
 Enhanced safety for passengers and goods. 
 Real-time data for planning and decision making. 
 Improved customer satisfaction through accurate information. 

 
1.5 Electronic Toll Collection (ETC)  

1. Automatic Vehicle Identification (AVI) and Toll collection: ITS uses technologies like RFID 
(Radio Frequency Identification) or ANPR (Automatic Number Plate Recognition) to automatically 
identify vehicles as they pass through toll points. This enables seamless toll collection without 
requiring vehicles to stop.  
 
2. Real-Time Toll Processing:  ITS allows for real-time toll processing, where tolls are automatically 
calculated and deducted based on the vehicle's journey, reducing delays and improving traffic flow.  
 
3. Open-Road Tolling (ORT): ITS enables free-flow tolling, where vehicles do not need to slow 
down or stop at toll booths, minimizing congestion and reducing fuel consumption and emissions.  
 
4. Dynamic Pricing: ITS supports dynamic pricing, adjusting toll rates based on traffic conditions, 
time of day, or congestion levels to optimize traffic flow and manage demand.  
 
5. Data Collection and Analysis: ITS systems gather data on traffic patterns, toll usage, and vehicle 
movements, enabling agencies to analyze traffic trends and optimize toll pricing and infrastructure.  
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6. Integrated Payment Systems and User account management: ITS integrates multiple payment 
methods (RFID, mobile apps, contactless cards), allowing drivers to use a single account or device 
across various toll roads, simplifying the payment process.  
 
7. Security and Fraud Prevention: ITS enhances security by using encrypted communications and 
monitoring systems to detect toll evasion, fraudulent use of toll tags, and violations.  
 
8. Customer Experience: ITS improves user convenience by offering faster toll processing, real-
time notifications, and the ability to monitor toll balances, providing a more efficient and transparent 
tolling experience.  
 
9. System Monitoring and Maintenance: ITS allows for continuous monitoring of toll 
infrastructure, ensuring efficient operation, detecting malfunctions, and enabling quick maintenance.  
 
10. Environmental Benefits: ITS in ETC reduces vehicle idling, decreasing fuel consumption and 
emissions, and contributing to environmentally friendly transportation.  
 

1.6 Safety in Intelligent Transportation System 

Intelligent Transportation Systems (ITS) techniques in traffic safety are designed to improve the 
efficiency, safety, and management of roadways using advanced technologies. These techniques 
leverage data, communication, and automation to reduce accidents, improve traffic flow, and enhance 
the overall driving experience. Below are some of the most commonly used ITS techniques to 
promote traffic safety:  
 
1. Collision Avoidance Systems  
 Description: These systems use various sensors (radar, cameras, LIDAR, ultrasonic sensors) to 
detect obstacles, vehicles, and pedestrians around a vehicle. The system can alert the driver or take 
corrective actions, such as automatic braking or steering, to prevent a collision.  

 Example: Forward Collision Warning (FCW) systems and Automatic Emergency Braking (AEB) 
can prevent rear-end collisions by detecting a vehicle in front and applying the brakes if the driver 
does not respond in time.  
 
2. Vehicle-to-Vehicle (V2V) Communication  
 Description: V2V technology allows vehicles to communicate directly with each other to share 
information like speed, location, and direction. This helps drivers become aware of potential hazards 
that they cannot see (e.g., a car in a blind spot or one braking suddenly).  

 Example: If a vehicle ahead suddenly brakes or changes lanes unexpectedly, the V2V system sends 
a warning to the following vehicle to reduce speed or take evasive action.  
 
3. Vehicle-to-Infrastructure (V2I) Communication  
 Description: V2I communication allows vehicles to interact with roadside infrastructure such as 
traffic lights, signs, and sensors. This exchange of information helps both the vehicle and the 
infrastructure adapt in real time to traffic conditions, optimizing safety and traffic flow.  
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 Example: Smart traffic lights can communicate with vehicles to provide green lights to 
approaching vehicles or adjust signal timing based on traffic conditions, reducing the risk of accidents 
caused by sudden stops or congestion.  
 
4. Dynamic Traffic Management  
 Description: This technique involves real-time monitoring of traffic conditions using cameras, 
sensors, and data analytics to adjust traffic signals, control lane usage, and provide real-time traffic 
information to drivers.  
 Example: Adaptive Traffic Signal Control adjusts signal timing in real time based on current 
traffic flow, ensuring smoother traffic and reducing the likelihood of accidents caused by congestion.  
 
5. Real-Time Traffic Information  
 Description: ITS provides real-time updates on traffic conditions, accidents, road closures, or 
hazards through various channels such as mobile apps, in-vehicle systems, or dynamic roadside signs. 
This information allows drivers to adjust their routes or behaviors, reducing the chances of accidents.  

 Example: Variable Message Signs (VMS) along highways alert drivers to slow down, avoid 
certain lanes, or expect delays due to accidents or roadwork, helping them make informed decisions.  
 
6. Incident Detection and Management  
 Description: ITS uses sensors (such as inductive loop detectors, cameras, or radar) to detect 
incidents or accidents on the road in real time. Once detected, emergency response teams can be 
alerted, and traffic control measures (e.g., lane closures, detours) can be implemented promptly.  

 Example: If a vehicle crashes on a highway, ITS will automatically notify emergency responders, 
and traffic management systems will reroute traffic to avoid further accidents or delays.  
 
7. Lane Departure Warning (LDW) and Lane Keeping Assistance (LKA)  
 Description: These systems alert the driver when the vehicle unintentionally drifts out of its lane 
without signaling. If the driver does not correct the steering, the system can provide automatic 
corrective steering to bring the vehicle back into its lane.  

 Example: In heavy traffic or on highways, LDW systems help prevent accidents due to driver 
distraction or fatigue by ensuring the vehicle stays in the correct lane.  
 
8. Pedestrian and Cyclist Detection Systems  
 Description: Using cameras and sensors, ITS can detect pedestrians or cyclists in the vehicle's 
path. These systems then alert the driver or automatically take corrective actions (such as applying 
the brakes) to prevent collisions.  

 Example: Pedestrian Detection with Automatic Emergency Braking (AEB) prevents accidents by 
detecting pedestrians walking into the vehicle’s path and automatically stopping the vehicle if the 
driver doesn’t respond in time.  
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9. Speed Enforcement and Warning Systems  
 Description: These systems use cameras, radar, or other sensors to detect speeding vehicles and 
alert the driver. In some cases, they can also automatically issue speeding tickets or adjust speed 
limits based on real-time road conditions. 
 Example: Variable Speed Limits are adjusted based on real-time traffic conditions or weather 
(e.g., in fog or heavy rain) to reduce the likelihood of accidents caused by driving too fast for the 
conditions.  
 
10. Public Transportation Safety  
 Description: ITS techniques are applied to public transport systems to improve safety for 
passengers and drivers. This includes monitoring bus/train locations, ensuring proper scheduling, and 
providing real-time alerts to passengers and operators.  

 Example: Bus Priority Systems can change traffic light signals to allow buses to pass more 
quickly, preventing accidents caused by buses merging into traffic or running behind schedule.  
 
11. Smart Parking Systems  
 Description: These systems help reduce congestion by guiding drivers to available parking spaces, 
preventing accidents caused by drivers circling parking lots in search of a spot.  

 Example: Sensors in parking lots or garages detect available spaces and communicate this 
information to drivers via mobile apps or dynamic signs.  
 
12. Driver Behavior Monitoring and Alerts  
 Description: Some ITS solutions monitor driver behavior (such as speeding, hard braking, and 
lane-changing) using sensors or onboard data collection systems. If risky behavior is detected, the 
system provides feedback to the driver to encourage safer driving habits.  

 Example: Driver Fatigue Detection Systems use cameras and sensors to monitor eye movement 
and facial expressions. If signs of fatigue are detected, the system warns the driver to take a break, 
reducing the likelihood of accidents due to drowsiness.  
 
13. Automated and Connected Vehicles (AVs and CVs)  
 Description: Automated vehicles (AVs) and connected vehicles (CVs) rely on a combination of 
ITS technologies to drive themselves or communicate with infrastructure to ensure safety. AVs are 
equipped with sensors, cameras, and AI algorithms to operate without human intervention, reducing 
accidents caused by human error.  

 Example: Self-Driving Cars use a variety of ITS techniques, including collision avoidance, 
adaptive cruise control, and V2V communication, to safely navigate the road.  
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1.7 Security in Intelligent Transportation System  
 
Intelligent Transportation Systems (ITS) not only enhance transportation efficiency and safety but 
also have a significant impact on security in the context of transportation networks. As transportation 
systems become increasingly automated and connected, security becomes a critical concern, 
addressing both the physical safety of individuals on the roads and the cyber security of the systems 
themselves. Here's how ITS contributes to transportation security:  
 
1. Cyber security of ITS Infrastructure  

 Security Challenge: With the growing use of connected vehicles, smart traffic management 
systems, and real-time communication networks, ITS systems become vulnerable to cyberattacks. 
Malicious actors could potentially hack into these systems, leading to disruptions, accidents, or 
misuse of sensitive data.  

 ITS Security Solutions:  

Encryption: Ensuring that communications between vehicles, infrastructure, and traffic management 
centers are encrypted to prevent unauthorized access and tampering.  

Authentication Protocols: Implementing robust authentication systems for connected vehicles and 
infrastructure to ensure that only authorized entities can communicate and control traffic systems.  

Secure Communication Standards: Using secure protocols like V2X (Vehicle-to-Everything) 
communication with built-in security measures, ensuring that vehicle-to-vehicle (V2V) and vehicle-
to-infrastructure (V2I) communication is safe from interception or manipulation.  
 
2. Protection against Physical Security Threats  

 Security Challenge: Public transportation systems, critical infrastructure, and vehicles can be 
targets for terrorism, vandalism, or theft. Traditional systems might lack the means for monitoring 
and mitigating such risks in real time.  

 ITS Security Solutions:  

Surveillance and Monitoring: ITS integrates cameras, sensors, and advanced analytics to monitor 
for suspicious activities or threats at transportation hubs, along highways, or at high-risk areas (e.g., 
bridges, tunnels). This can help detect potential security breaches and notify authorities promptly.  

Real-Time Threat Detection: Through pattern recognition algorithms and AI-based analytics, ITS 
can analyze data from surveillance cameras to identify suspicious behavior, such as unattended 
packages, abnormal movement patterns, or vehicles entering restricted areas.  

Smart Surveillance Systems: The integration of facial recognition technology in public transit or 
transportation hubs can enhance security by identifying individuals who may pose a security risk, 
such as those on watch lists, while also maintaining privacy standards.  
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3. Vehicle and Cargo Security  

 Security Challenge: Vehicle theft, cargo hijacking, and unauthorized vehicle access are significant 
concerns in traditional transportation systems. Tracking and securing vehicles and cargo is critical to 
ensuring safety and minimizing the impact of criminal activity.  

 ITS Security Solutions:  

Real-Time Vehicle Tracking: ITS enables GPS-based tracking systems that can monitor the location 
of vehicles and cargo in real time. This helps authorities respond swiftly to theft or hijacking incidents.  

Remote Immobilization: ITS allows for remote vehicle immobilization in the event of theft, using 
secure communication systems to prevent the vehicle from being used or taken further.  

Geo-fencing: This technique establishes a virtual boundary around a vehicle’s operational area. If a 
vehicle moves outside its designated area, an alert can be triggered to notify security personnel or law 
enforcement.  

Cargo Monitoring: ITS technology can monitor cargo conditions, such as temperature, humidity, or 
weight, and alert authorities to potential tampering, theft, or cargo diversion.  
 
 
 
4. Emergency Response and Disaster Management  

 Security Challenge: In the event of an emergency, disaster, or terrorist attack, traditional 
transportation systems may not be equipped to respond efficiently to changing conditions or the need 
for rapid evacuation.  

 ITS Security Solutions:  

Automated Emergency Alerts: ITS can send real-time alerts to vehicles and drivers about 
emergencies, road closures, or threats such as accidents, natural  

disasters, or security incidents. This can help drivers avoid dangerous areas and reroute to safety.  

Optimized Evacuation Routes: In case of a disaster or terrorist attack, ITS can identify optimal 
evacuation routes in real-time, based on current traffic conditions, and direct vehicles away from 
dangerous zones.  

Integrated Communication Systems: ITS enables real-time communication between emergency 
responders, traffic management centers, and the public, allowing for coordinated responses during 
critical incidents.  
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5. Autonomous Vehicles (AVs) and Security  

 Security Challenge: Autonomous vehicles, which are a major component of ITS, rely heavily on 
data from sensors, GPS, and communication networks. A breach or manipulation of this data could 
compromise vehicle safety, causing accidents or misuse.  

 ITS Security Solutions:  

Redundancy and Safety Protocols: Autonomous vehicles (AVs) are equipped with multiple layers 
of safety protocols, ensuring that the vehicle can operate safely even if one system is compromised. 
Fail-safe systems like redundant sensors and backup controls help avoid accidents.  

Data Integrity for AVs: Ensuring that data transmitted between AVs and infrastructure is verified 
and protected against manipulation or spoofing. This includes secure V2V and V2I communication 
to prevent cyber threats that could affect AV behavior.  

Safe Testing Environments: ITS provides secure testing environments where autonomous vehicles 
can be tested for cybersecurity vulnerabilities before they are deployed in real-world situations.  
 
6. Safety in Public Transportation  

 Security Challenge: Public transportation systems, including buses, trains, and metro systems, are 
vulnerable to terrorist attacks, vandalism, and other threats. Ensuring passenger safety is a primary 
concern for urban transport authorities.  

 ITS Security Solutions:  

Passenger Monitoring: ITS can use sensors and cameras to monitor passenger behavior, detect 
incidents like fights, suspicious activity, or crowding, and automatically alert law enforcement or 
security personnel.  

Automatic Emergency Response Systems: In case of a security threat, such as an attack or 
emergency incident, ITS can automatically trigger lockdown procedures, close off certain areas, and 
alert authorities without requiring manual intervention.  

Mobile Security Alerts: ITS-enabled apps can send security notifications to passengers in case of 
emergencies, ensuring they are informed about threats and potential evacuation procedures.  
 
7. Resilience against Terrorism and Malicious Attacks  

 Security Challenge: Terrorist attacks, cyberattacks, and other malicious activities aimed at 
transportation infrastructure can have devastating consequences. Securing critical infrastructure is 
key to mitigating these threats.  
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 ITS Security Solutions:  

Risk Assessment Tools: ITS uses data analytics to assess vulnerabilities in transportation systems 
and anticipate potential threats based on historical patterns, trends, and intelligence.  

Distributed Denial of Service (DDoS) Protection: Traffic management and control systems within 
ITS must be safeguarded against DDoS attacks, which could overload and disable systems controlling 
traffic signals, sensors, or other critical infrastructure.  

Coordination with Law Enforcement: ITS can enable real-time coordination between 
transportation authorities and law enforcement, allowing quick deployment of resources to prevent 
or respond to a terrorist threat.  
 
 
1.8 Recommended Questions  

1. What is electronic toll collection? How electronic toll collection can be used for travel demand 
management. 

2. Explain briefly the roles and responsibilities of ITS 
3. Write a note of Advanced traveller Information System 
4. What is fleet oriented ITS Services 
5. Derive the different ITS techniques to promote traffic Safety 
6. Explain How ITS contributes to transportation security 

 

1.9  Outcomes 
 Understand the fundamental concepts of Intelligent Transportation Systems 

 

1.10 Further Reading 
 https://www.civil.iitb.ac.in/tvm/nptel/591_ITS_1/web/web.html   

 https://highways.dot.gov/research/publications/safety/FHWA-RD-95-176  
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