
 

WIPRO IISc Research and Innovation Network (WIRIN) Overview 

 

The WIPRO IISc Research and Innovation Network (WIRIN) is a collaborative initiative 

launched by RV College of Engineering (RVCE) in partnership with WIPRO and the Indian 

Institute of Science (IISc). This initiative is dedicated to advancing autonomous vehicle 

technology through a dedicated Center of Excellence (CoE) for Autonomous Vehicle Research 

at RVCE. The center aims to create an innovative ecosystem where academic and industry 

experts collaborate to develop cutting-edge technologies in the rapidly evolving field of 

autonomous vehicles. 

 Key Areas of Focus at the Center of Excellence 

The development of autonomous vehicles at the WIRIN Center of Excellence (CoE) involves 

integrating multiple advanced technologies and engineering disciplines to create a 

sophisticated system capable of safe, efficient, and intelligent transportation. The key areas 

of development include: 

1. National Dataset Creation is a critical objective of the WIPRO IISc Research and 

Innovation Network (WIRIN) initiative at the RV College of Engineering (RVCE). This dataset 

aims to support the development and deployment of autonomous vehicle technologies by 

providing a comprehensive collection of high-quality, labeled data. The dataset includes 

diverse scenarios captured from various geographic locations, road conditions, and weather 

environments across the country. It encompasses data from multiple sensors such as LiDAR, 

cameras, radar, and GPS to train machine learning models for accurate perception, 

localization, and decision-making. By creating a robust and extensive national dataset, the 

CoE ensures that autonomous vehicles are better equipped to handle complex and dynamic 

real-world situations, improving their safety and reliability for widespread use. 

 2. AI and Machine Learning for Vehicle Autonomy 

Perception Algorithms: Utilizing computer vision and sensor fusion techniques, perception 

algorithms enable the autonomous vehicle to understand its environment. This involves 

object detection, recognition, and classification using deep learning models such as 

Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs). The 

integration of sensor data from LiDAR, cameras, radar, and ultrasonic sensors enhances the 

vehicle's ability to perceive obstacles, traffic signals, pedestrians, and other vehicles.   

Localization and Mapping: Ensuring accurate localization is crucial for autonomous 

navigation. The CoE focuses on developing algorithms using Simultaneous Localization and 

Mapping (SLAM) to continuously update the vehicle's position within its environment. 

Techniques like Kalman filtering, particle filtering, and the use of Global Navigation Satellite 

Systems (GNSS) are employed to achieve high-precision localization.   

Path Planning and Decision Making: Autonomous vehicles require advanced path planning 

algorithms that can dynamically adjust the vehicle’s route based on real-time traffic 

conditions and obstacles. The CoE employs algorithms such as Rapidly-exploring Random 

Trees (RRT), A*, and D* Lite for route optimization. Decision-making algorithms utilize 

Markov Decision Processes (MDPs) and reinforcement learning to make real-time driving 

decisions, such as lane changes, overtaking, and responding to traffic signals. 

 3.  Mechanical Design and Vehicle Dynamics 

Chassis Design and Optimization: The mechanical design of the autonomous vehicle 

includes chassis development, where Computer-Aided Engineering (CAE) tools like ANSYS 

and SolidWorks are used for Finite Element Analysis (FEA) to ensure structural integrity and 



safety. The chassis design also involves optimizing the weight distribution and ensuring the 

durability of materials under various operating conditions. 

Vehicle Dynamics Control: The development of vehicle dynamics models involves the 

simulation of various forces acting on the vehicle, such as traction, braking, and steering 

forces. Control algorithms, such as Proportional-Integral-Derivative (PID) controllers and 

Model Predictive Control (MPC), are designed to enhance stability and maneuverability. The 

CoE works on optimizing parameters like tire forces, suspension settings, and steering angles 

to achieve desired handling characteristics. 

 4. Electrical Architecture and Power Management 

Battery Management Systems (BMS): Developing an efficient electrical architecture involves 

designing Battery Management Systems (BMS) that monitor and control battery parameters, 

including state of charge (SOC), state of health (SOH), and temperature. The CoE focuses on 

optimizing energy consumption through regenerative braking systems and intelligent power 

distribution across various vehicle components. 

Electric Motor Control: Autonomous vehicles at the CoE are equipped with high-

performance Brushless DC (BLDC) motors. Advanced motor control techniques, such as 

Field-Oriented Control (FOC) and Direct Torque Control (DTC), are used to achieve precise 

speed and torque control. The integration of electronic differentials ensures smooth and 

efficient power delivery to the wheels. 

Wiring Harness and Electrical Integration: The design of the wiring harness involves 

integrating various electronic control units (ECUs) and sensors while ensuring compliance 

with electromagnetic compatibility (EMC) standards. The CoE also works on optimizing the 

separation of low-voltage (LV) and high-voltage (HV) cables to minimize interference and 

enhance safety. 

 5. Sensor Integration and Fusion 

Multi-Sensor Fusion: The autonomous vehicle relies on multiple sensors to perceive its 

environment accurately. The CoE employs sensor fusion techniques that combine data from 

LiDAR, radar, cameras, and ultrasonic sensors to provide a comprehensive understanding of 

the surroundings. Algorithms such as Kalman filters and Bayesian networks are used to fuse 

sensor data, reducing noise and improving detection reliability. 

Sensor Calibration and Synchronization: Ensuring accurate sensor data requires precise 

calibration and synchronization. The CoE uses advanced calibration techniques, including 

intrinsic and extrinsic calibration methods for cameras and LiDAR sensors, to maintain 

alignment and accuracy in real-world conditions. Time synchronization protocols, such as 

the Precision Time Protocol (PTP), are used to synchronize data across multiple sensors and 

ECUs. 

 6. Vehicle Simulator Development and Testing 

Hardware-in-the-Loop (HIL) and Software-in-the-Loop (SIL) Testing: The vehicle simulator 

developed by the CoE enables comprehensive testing and validation of autonomous systems 

in a virtual environment. HIL testing involves integrating physical hardware components, 

such as sensors and ECUs, into the simulation loop to test their real-time response. SIL 

testing allows for the evaluation of software algorithms and control strategies under various 

simulated scenarios. 

Realistic Environment Modeling: The simulator includes detailed models of real-world 

environments, such as the RVCE campus and urban traffic scenarios. The CoE uses high-

fidelity physics engines to replicate vehicle dynamics, sensor behavior, and environmental 

conditions, providing a realistic testbed for developing and validating autonomous driving 

algorithms. 



Scenario-Based Testing and Validation: The simulator supports scenario-based testing, 

allowing the development team to evaluate the performance of autonomous systems under 

diverse conditions, including adverse weather, varying road surfaces, and unexpected 

obstacles. This testing methodology helps identify and rectify potential failures in a controlled 

environment, reducing the risk of errors in real-world deployment. 

 7. Human-Machine Interface (HMI) and Connectivity 

HMI Design and Development: The development of a user-friendly Human-Machine 

Interface (HMI) is essential for monitoring and controlling the autonomous vehicle. The CoE 

focuses on designing intuitive HMI systems that provide real-time feedback on vehicle status, 

sensor data, and navigation information. The HMI is integrated with voice commands, 

touchscreens, and mobile applications to enhance user experience and accessibility. 

Cloud Connectivity and Remote Monitoring: Autonomous vehicles are equipped with 

advanced telematics systems that enable cloud connectivity for remote monitoring and data 

analytics. The CoE develops solutions for real-time data streaming, remote diagnostics, and 

over-the-air (OTA) updates, ensuring continuous monitoring and maintenance of the vehicle 

fleet. 

 8. Safety and Cybersecurity 

Functional Safety: The CoE follows the ISO 26262 standard for functional safety to ensure 

that all autonomous vehicle systems meet stringent safety requirements. Safety mechanisms, 

such as fault-tolerant design, redundancy, and fail-safe strategies, are implemented to 

prevent system failures and ensure safe operation in all scenarios. 

Cybersecurity Measures: With the increasing connectivity of autonomous vehicles, 

cybersecurity is a critical concern. The CoE develops robust cybersecurity frameworks to 

protect against potential threats, including unauthorized access, data breaches, and cyber-

attacks. Techniques such as encryption, intrusion detection systems (IDS), and secure 

communication protocols are employed to safeguard vehicle systems and data.  

Interdisciplinary Faculty and Extensive Student Involvement 

The Center of Excellence is a hub of interdisciplinary collaboration, involving more 

than 50 faculty members from various departments such as Electronics and 

Communication Engineering (ECE), Electrical and Electronics Engineering (EEE), Telecom, 

ALML, Data Science, Mechanical Engineering, and Computer Science. These faculty members 

provide mentorship, guidance, and expertise, driving innovative research and development 

projects alongside students. 

Over 250 students from various semesters and engineering branches actively 

participate in the CoE's activities. These students engage in a wide range of real-time 

projects that integrate theoretical knowledge with practical application. The projects are 

integrated into their academic curriculum as part of minor and major projects, providing 

hands-on experience in areas such as AI development, mechanical design, electrical 

integration, and vehicle simulation. 

 Participation in real-time projects offers numerous benefits to both students and 

faculty: 

Practical Experience and Skill Development: Students gain hands-on experience by working 

on industry-relevant projects, developing both technical skills and soft skills such as 

teamwork, communication, and problem-solving. Faculty members also benefit by engaging 

in cutting-edge research and guiding students through complex, interdisciplinary projects. 

Enhanced Job Prospects and Industry Readiness: The practical experience gained from these 

projects significantly enhances students' employability. Because they work on real-world 



problems and gain exposure to industry standards and practices, students are well-prepared 

for the job market. Many students who participate in these projects have successfully secured 

placements in reputed companies without much struggle, as their practical skills and project 

experience make them highly desirable candidates. 

Exposure to Cutting-Edge Technology: Students and faculty work with the latest technologies 

in AI, mechanical design, electrical engineering, and vehicle simulation, ensuring that they 

remain at the forefront of technological advancements.  

The WIPRO IISc Research and Innovation Network (WIRIN) initiative at RV College of 

Engineering (RVCE) has significantly contributed to academic and industrial advancements 

in the field of autonomous vehicles. Many publications have been made in high-impact, 

peer-reviewed journals, covering topics such as AI algorithms for autonomous driving, 

vehicle dynamics optimization, sensor fusion techniques, and safety protocols. These 

publications have established the CoE as a leader in autonomous vehicle research and 

innovation. 

In addition to journal publications, several patents have been filed in this field, 

reflecting the innovative solutions and technologies developed by the CoE. These patents 

cover various aspects of autonomous vehicle technology, including advanced perception 

systems, real-time decision-making algorithms, and novel vehicle control mechanisms. The 

combination of scholarly publications and patents underscores the center's commitment to 

advancing the state-of-the-art in autonomous vehicle technologies and contributing to the 

global body of knowledge. 

  Impact on Student Placements 

The real-time project execution opportunities provided by the CoE have significantly impacted 

student placements. The hands-on experience gained from working on real-world projects 

prepares students to face the challenges of the job market confidently. As a result, students 

are securing placements in many reputed companies without much struggle. Their direct 

experience with advanced technologies, coupled with the practical skills they acquire, makes 

them highly attractive to employers. Companies recognize the value of graduates who have 

already worked on complex, industry-relevant projects, leading to better job prospects and 

smoother transitions into professional roles. 

 Conclusion 

The WIPRO IISc Research and Innovation Network (WIRIN) at RVCE is a groundbreaking 

initiative that combines academic excellence, cutting-edge research, and industry 

collaboration to advance autonomous vehicle technology. By involving more than 50 

interdisciplinary faculty members and over 250 students from various engineering branches, 

the Center of Excellence is not only driving technological innovation but also preparing the 

next generation of engineers and innovators for successful careers in the automotive and 

technology sectors. The objective of building a national dataset, along with developing AI 

technologies, mechanical designs, electrical architectures, and vehicle simulators, is 

fundamental to the program's success. 

Through real-time projects and practical learning opportunities, the WIRIN initiative 

exemplifies the future of engineering education and innovation, driving advancements in 

autonomous vehicle technology and contributing to the development of smarter, safer, and 

more sustainable transportation solutions. The program's success in enhancing student 

employability underscores its value as a model for integrating education with practical 

industry experience. 

 


