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Duration: 6 Months 

Mode: Blended (Online + Hands-on Labs) 

 

Module 1: Introduction to Automotive V&V 

Duration: 4 Weeks 

Objective: To lay the foundational knowledge of V&V processes in automotive systems. 

Week 1: Introduction to the Automotive Industry 

• Overview of the Automotive Industry and Ecosystem 

• Key Automotive Players: OEMs, Tier-1 Suppliers 

• Automotive Product Life Cycle 

• Key Automotive Standards: ISO 26262, IATF 16949 

Week 2: Fundamentals of Verification and Validation 

• Definition of Verification vs. Validation 

• V&V Process Models (Waterfall, V-Model, Agile) 

• Importance of V&V in Automotive Development 

• V&V Planning and Documentation 

Week 3: Automotive Functional Safety 

• Functional Safety in Automotive Systems 

• Hazard Analysis and Risk Assessment (HARA) 

• Safety Requirements and V&V 

• ISO 26262 Overview: Functional Safety Lifecycle 

Week 4: Introduction to Testing Tools 

• Overview of Automotive Testing Tools: PCAN, TESAF, MATLAB 

• Basics of Static and Dynamic Testing 

• Traceability Matrix in V&V 

• Introduction to AI Tools in V&V (for Test Automation and Fault Detection) 
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Module 2: Automotive Software and Hardware Verification 

Duration: 5 Weeks 

Objective: Explore software and hardware verification techniques with practical examples. 

Week 5: Software Verification in Automotive Systems 

• Unit Testing and Integration Testing 

• Model-Based Design Verification using Simulink 

• Static Analysis and Code Coverage 

• Introduction to Automated Software Verification Tools 

Week 6: Hardware Verification Methods 

• Introduction to Hardware-in-the-Loop (HIL) Testing 

• Performance Testing for Hardware ECUs 

• Electrical and Communication Protocol Testing (CAN, Ethernet, LIN) 

• Fault Injection Techniques in Hardware Testing 

Week 7: Real-Time System Verification 

• Real-Time System Requirements in Automotive Applications 

• Load Testing, Stress Testing, and Performance Benchmarks 

• Testing with RTOS (Real-Time Operating Systems) 

• Introduction to AI for Performance and Real-Time Testing 

Week 8: AI in Software and Hardware Verification 

• AI-Driven Test Case Generation for ECUs 

• Machine Learning for Fault Detection in Hardware 

• Integrating AI Tools (TensorFlow, PyTorch) in V&V Workflows 

• Predictive Maintenance in Automotive Systems with AI 

Week 9: Communication Protocol Testing 

• CAN Protocol Testing with AI 

• Fault Detection in Communication Layers using AI 

• Validating Communication Networks with HIL 

• Real-Time Communication Validation and Error Detection 
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Module 3: Advanced System Verification and Validation 

Duration: 5 Weeks 

Objective: Understand system-level validation with a focus on AI integration and advanced techniques. 

Week 10: System-Level Verification 

• System Integration Testing: End-to-End Validation 

• Scenario and Use Case Testing 

• Validation of Complex Automotive Systems 

• Regression Testing with AI Integration 

Week 11: Model-Based System Validation 

• Introduction to Model-Based Design (MBD) 

• Simulation-Based Validation for ECUs and Systems 

• AI-Enhanced Simulation Models for System Behavior Prediction 

• Fault Detection in Simulated Systems using AI Tools 

Week 12: AI-Based Regression Testing 

• Automated Regression Testing in V&V 

• AI for Test Case Optimization and Coverage Analysis 

• Machine Learning for Identifying Edge Cases 

• Implementing Continuous Testing Pipelines with AI 

Week 13: Functional and Safety System Validation 

• Validating ADAS (Advanced Driver Assistance Systems) 

• Validating Autonomous Vehicle Systems 

• AI for Functional Validation: Lane-keeping, ACC, Collision Avoidance 

• Safety System Validation for Autonomous Vehicles 

Week 14: Testing of Complex Systems with AI 

• AI in Testing Autonomous Vehicles: LIDAR, Radar, Cameras 

• AI in Predicting Sensor Failures and Diagnosing Sensor Fusion Errors 

• Deep Learning for Object Recognition and Fault Isolation 

• Real-Time System Validation with AI 
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Module 4: Advanced AI for V&V and System Analysis 

Duration: 5 Weeks 

Objective: Leverage advanced AI techniques for comprehensive V&V, predictive analysis, and 

optimization. 

Week 15: Data-Driven Testing for Automotive Systems 

• Big Data in Automotive Systems and V&V 

• Data Acquisition and Preprocessing for V&V 

• AI for Anomaly Detection and Predictive Analysis 

• Real-Time Data Analysis with AI for ECUs 

Week 16: AI-Based Predictive Maintenance 

• Predictive Maintenance Concepts 

• AI for Predicting System Failures in Automotive ECUs 

• Implementing AI-Based Fault Detection in Powertrain Systems 

• Using AI for Battery Management System (BMS) Validation 

Week 17: Reinforcement Learning in Automotive V&V 

• Introduction to Reinforcement Learning 

• Using Reinforcement Learning for System Optimization 

• AI-Based Adaptive Testing for V&V 

• Model-Free Control and Testing using AI 

Week 18: AI for Cybersecurity Testing in Automotive Systems 

• Automotive Cybersecurity Overview: ISO 21434 

• AI for Threat Detection and Penetration Testing 

• Machine Learning for Identifying Security Vulnerabilities in ECUs 

• Real-Time Security Testing using AI Tools 

Week 19: Advanced Fault Detection and Diagnosis with AI 

• Advanced Fault Diagnosis Methods: Deep Learning, Neural Networks 

• AI for Real-Time System Fault Diagnosis and Isolation 

• Predictive Diagnostics for Automotive Powertrains 

• Automated Fault Report Generation and Root Cause Analysis 
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Module 5: Industry Applications and Real-World Testing 

Duration: 5 Weeks 

Objective: Apply AI-based V&V techniques in real-world projects and case studies, preparing for 

industry practices. 

Week 20: Project 1: AI-Based ADAS ECU Validation 

• Project Work: Validation of ADAS ECUs (Lane Keeping, Adaptive Cruise Control) 

• Data Collection from ADAS Sensors (Camera, Radar, LIDAR) 

• Fault Detection in ADAS using AI and HIL Simulation 

• Testing Functional Safety for ADAS Systems with AI 

Week 21: Project 2: AI-Driven EV Powertrain Testing 

• Project Work: Full V&V of Electric Vehicle Powertrain Systems 

• AI for Predictive Maintenance of EV Components 

• Integration of AI with Powertrain and BMS Testing 

• Performance Testing with AI for Battery Life and Efficiency 

Week 22: System Integration Testing with AI 

• Integration Testing of Automotive Systems (Infotainment, Powertrain, ADAS) 

• AI Tools for Testing Communication and Performance Between ECUs 

• Full System-Level Simulation and Validation with AI 

• Stress Testing using AI-Based Load Simulations 

Week 23: AI-Enhanced V&V Reporting and Documentation 

• Automating Test Reporting with AI Tools 

• Real-Time Test Data Analysis and Reporting 

• Generating V&V Compliance Reports Automatically 

• AI for Traceability Matrix and Test Coverage Documentation 

Week 24: Final Project and Course Wrap-Up 

• Final Project: Complete V&V of a Full Automotive System (ADAS, EV Powertrain, Infotainment) 

with AI Integration 

• Hands-on experience in validating and testing a comprehensive automotive system 

• Final Report and Presentation 
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Assessment and Certification: 

❖ Mid-course Exam (Week 12): Theoretical and practical exam on V&V fundamentals, tools, and 

AI integration 

❖ Final Project (Week 24): Hands-on application of V&V methods and AI tools in automotive 

systems 

❖ Certification: Automotive Verification and Validation Professional Certificate 

 

 

3-Month Automotive V&V Course with 

Full Projects and AI Tools 

 

Duration: 3 Months 

Objective: Provide a deep dive into V&V concepts with two full-scale projects, AI tools integration for 

testing, and advanced V&V techniques. 

 

Module 1: V&V Fundamentals and Basic Project Setup 

Duration: 3 Weeks 

Objective: Establish a solid foundation in automotive V&V processes. 

Week 1-3: Introduction to Automotive V&V and Testing Tools 

• Week 1: Introduction to the Automotive Industry & V&V 

o Overview of the Automotive Industry and Ecosystem 

o Functional Safety Overview and ISO 26262 

o V&V Process and Documentation 

• Week 2: Software and Hardware Testing 

o Overview of Software and Hardware Verification Methods 

o Testing Communication Protocols: CAN, FlexRay, Ethernet 

o Tools for Automotive Software Testing (MATLAB, CANoe, Simulink) 

• Week 3: AI Tools for V&V 

o Introduction to AI for Test Automation and Fault Detection 

o Machine Learning for Test Case Generation 

o Using AI to Detect Communication Failures in CAN 
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Module 2: Full Project 1 – ADAS ECU Validation with AI Integration 

Duration: 4 Weeks 

Objective: Validate an ADAS ECU with real-world testing, integrating AI tools for fault detection and 

anomaly analysis. 

Week 4-7: Full Project 1: ADAS ECU Testing 

• Week 4: Project Setup: ADAS ECU Simulation 

o Set up a HIL Simulation for ADAS ECU (Lane-keeping, Adaptive Cruise Control) 

o Integration of ADAS Sensors (Radar, Camera, LIDAR) for Testing 

• Week 5-6: Functional Testing with AI 

o Test Case Design for ADAS Functions 

o AI-Powered Fault Detection during Real-Time Testing 

o Predictive Fault Analysis using Machine Learning 

• Week 7: Project Review and Reporting 

o Final Validation of ADAS Functions 

o Automated Test Reporting with AI 

o Generate Final Report for Project 1 

 

Module 3: Full Project 2 – EV Powertrain Testing with AI 

Duration: 4 Weeks 

Objective: Test an EV powertrain system with AI-based predictive maintenance and performance 

analysis. 

Week 8-11: Full Project 2: EV Powertrain Testing 

• Week 8: EV Powertrain Simulation Setup 

o Setup and Testing of Electric Vehicle Powertrain (Battery, Motor, BMS) 

o Integrating Powertrain Components for System-Level Testing 

• Week 9-10: Performance Testing and AI Integration 

o AI for Performance Analysis and Fault Prediction in Powertrain Systems 

o Testing EV Battery Management System (BMS) with AI 

o Predictive Maintenance with AI for EV Components 
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• Week 11: Final Review and Reporting 

o System Integration Testing for Powertrain and BMS 

o Use AI for Fault Detection and Optimization 

o AI-Enhanced Test Reporting and Analysis 

 

Module 4: Advanced Validation Techniques and AI Optimization 

Duration: 4 Weeks 

Objective: Apply advanced V&V techniques and AI tools for system validation and optimization. 

Week 12-15: Advanced V&V and AI Optimization 

• Week 12: AI for System Validation 

o Introduction to AI for System-Wide Validation 

o System Behavior Prediction using AI and Simulation Models 

• Week 13-14: Optimizing V&V Process with AI 

o Automating the V&V Process with AI Algorithms 

o AI-Powered Regression Testing and Optimization 

o Using AI for Adaptive Testing and Continuous Integration 

• Week 15: Final Project Review and Industry-Grade Report 

o Review of Full Projects: ADAS and EV Powertrain 

o Final Project Presentation and Report Submission 

o Certification Exam and Feedback 

 

Assessment and Certification: 

❖ Mid-Course Exam (Week 8): Theoretical and practical exam on V&V fundamentals, tools, 

and AI integration. 

❖ Final Project (Week 15): Hands-on projects in ADAS and EV powertrain with AI integration. 

❖ Certification: Automotive Verification and Validation Professional Certificate upon 

completion. 
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1-Month Automotive V&V Crash Course 

with Basic Project 

Duration: 1 Month 

Objective: Provide a strong foundation in Automotive V&V concepts with a hands-on basic project that 

includes the application of AI tools for testing and fault detection. 

 

Module 1: Introduction to Automotive V&V 

Duration: 1 Week 

Objective: Lay the foundation for V&V concepts and familiarize with the tools. 

Week 1: Introduction to Automotive V&V 

• Day 1-2: Introduction to the Automotive Industry 

o Overview of the Automotive Industry and Key Players 

o Automotive Development Life Cycle 

o Introduction to Automotive Standards (ISO 26262, IATF 16949) 

• Day 3-4: Basics of Verification and Validation 

o What is V&V in Automotive? 

o Verification vs. Validation: Definitions and Importance 

o V&V Process: Models, Lifecycle, and Documentation 

• Day 5-7: V&V Tools and Introduction to AI 

o Introduction to Automotive Testing Tools (CANoe, HIL, MATLAB) 

o Basics of AI in Testing: Automated Test Case Generation and Fault Detection 

o AI Tools for V&V (TensorFlow, PyTorch) 

 

Module 2: Basic Project and AI Integration 

Duration: 2 Weeks 

Objective: Set up a simple project to validate automotive functions using HIL and AI tools. 

Week 2: Hands-On Project Setup - Basic HIL Simulation 

• Day 8-9: Setting Up HIL Test Environment 

o Overview of HIL and SIL Simulation Techniques 

o HIL Testing for ECU Verification 
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o Integration of Automotive ECUs with Test Benches 

• Day 10-11: Simple Functional Testing with AI 

o Test Case Design for Basic ECU Functions 

o Fault Detection using AI Tools 

o Anomaly Detection using AI Algorithms for Automotive Communication 

• Day 12-14: Project 1: Basic HIL Simulation for ECU 

o Run a simple ECU test (e.g., lighting system control) using HIL 

o Use AI for detecting faults and anomalies during simulation 

o Test reporting and results documentation 

 

Module 3: Introduction to System Validation and Reporting 

Duration: 1 Week 

Objective: Understand system-level validation techniques and generate test reports. 

Week 3: System Validation and AI Reporting 

• Day 15-16: System-Level Validation 

o Introduction to System Integration Testing 

o Validating End-to-End Automotive Systems 

o Communication Protocol Testing: CAN, Ethernet, etc. 

• Day 17-18: AI in Reporting 

o Automating Test Reporting using AI Tools 

o Real-Time Data Monitoring and Test Results Analysis 

o AI-Based Fault Reporting and Traceability 

• Day 19-21: Finalizing Basic Project and Report Submission 

o Complete HIL Simulation with AI-based Validation 

o Generate Test Results and AI-Enhanced Test Reports 

o Final Project Presentation 
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