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Artificial Intelligence (AI) 

 

 
Module 1: Introduction to AI 

 

Artificial Intelligence (AI) is the simulation of human intelligence in machines. It allows 

machines to think, reason, and solve problems. AI has evolved over decades, from rule-based 

systems to learning-based models. It is categorized into Narrow AI (task-specific), General 

AI (human-like), and Super AI (beyond human). AI is widely used in fields like healthcare, 

finance, gaming, and automation. 

 

Module 2: Foundations of AI 

 

AI systems are built on the concept of agents entities that perceive and act upon their 

environment. These agents can be simple reflex-based or intelligent goal-oriented systems. 

The agents decisions depend on its environment, sensors, actuators, and objectives. 

Understanding problem-solving and goal-formulation is key to building intelligent behavior. 

This module sets the groundwork for all AI applications. 

 

Module 3: Search Strategies 

 

Search is a fundamental AI technique used to find solutions in a problem space. Uninformed 

search strategies like Breadth-First and Depth-First explore blindly, while informed ones like 

A* and Greedy Search use heuristics. Heuristics guide the search efficiently using domain 

knowledge. Search strategies are essential in areas like pathfinding, games, and planning. 

Proper strategy selection improves performance and accuracy. 

 

Module 4: Knowledge Representation 

 

AI must store and process knowledge about the world to make decisions. This module covers 

logic-based representations like propositional and predicate logic. It also explores semantic 

networks, frames, and ontologies used in AI systems. Knowledge representation enables 

reasoning, learning, and language understanding. It is the backbone of expert systems and 

intelligent assistants. 

 

 

 



 

 

Module 5: Reasoning and Inference 

 

AI systems use reasoning to draw conclusions from known facts. This module introduces 

logical reasoning techniques like forward chaining (data-driven) and backward chaining 

(goal-driven). It also covers probabilistic reasoning using Bayesian networks to handle 

uncertainty. Inference mechanisms make AI systems smarter and more adaptive. Such 

reasoning is used in diagnostics, predictions, and automated decision-making. 

 

Module 6: Planning in AI 

 

Planning involves setting a sequence of actions to reach a goal. AI planning includes 

classical methods (STRIPS), hierarchical planning (breaking down tasks), and conditional 

planning (if-then decisions). Planning systems are used in robotics, logistics, and gaming. It 

requires understanding the current state, goal state, and possible actions. Efficient planning 

saves resources and time. 

 

Module 7: Natural Language Processing (NLP) 

 

NLP enables machines to understand and interact in human language. This module covers 

text preprocessing, tokenization, parsing, and meaning extraction. NLP is used in 

applications like chatbots, voice assistants, and sentiment analysis. Handling syntax and 

semantics is crucial for machine understanding. NLP bridges the gap between human 

communication and machine interpretation. 

 

Module 8: Robotics and AI 

Robotics integrates AI to make machines perceive, decide, and act in the physical world. 

Robots use sensors to understand the environment and plan movements accordingly. AI 

algorithms enable tasks like obstacle avoidance, path planning, and automation. Robotics 

finds application in industries, surgery, and autonomous vehicles. This module connects AI 

intelligence with real-world action. 

 

Machine Learning (ML) 

 

 

Module 9: Introduction to Machine Learning 

 

Machine Learning (ML) is a subset of AI that allows systems to learn from data. Instead of 

being explicitly programmed, ML models identify patterns and make predictions. ML is 

categorized into supervised, unsupervised, and reinforcement learning. It powers many AI 

applications like spam filtering, recommendations, and fraud detection. Understanding ML is 

key to modern AI systems. 

 

 

 



 

 

Module 10: Supervised Learning 

 

In supervised learning, models learn from labeled data to predict outcomes. Algorithms like 

Linear Regression and Decision Trees map input to output. It is widely used for tasks like 

price prediction, email classification, and image recognition. The model improves as it sees 

more examples. Evaluation metrics help in checking accuracy and reliability. 

 

Module 11: Unsupervised Learning 

 

Unsupervised learning deals with unlabeled data to discover hidden patterns. Clustering (like 

K- Means) groups similar data points, and dimensionality reduction (like PCA) simplifies 

complex data. It is used in market segmentation, anomaly detection, and recommendation 

systems. These algorithms work without predefined outputs. The goal is to find structure in 

data. 

 

Module 12: Model Evaluation 

  

Model evaluation helps measure how well a machine learning model performs. Common 

metrics include accuracy, precision, recall, and F1-score. Splitting data into training and 

testing sets avoids overfitting. Cross-validation improves model generalization. This module 

ensures the model is both accurate and reliable. 

 

Module 13: Feature Engineering 

 

Feature engineering involves selecting and transforming input variables to improve model 

performance. Good features enhance learning, while poor ones reduce accuracy. This module 

covers normalization, encoding, and handling missing values. Automated tools and domain 

knowledge help in crafting the right features. Its a key step in building effective ML models. 

 

Module 14: Ensemble Learning 

 

Ensemble methods combine multiple models to improve predictions. Techniques like 

Bagging (Random Forest) and Boosting (XGBoost) reduce error and increase accuracy. 

These models often outperform single algorithms. They handle noise, imbalance, and 

complex patterns better. This module enhances the strength of ML systems through 

collaboration of models. 

 

Module 15: Neural Networks & Deep Learning (Intro) 

Neural Networks mimic the human brain to process data in layers. Basic units called neurons 

are connected in layers input, hidden, and output. Activation functions like ReLU or sigmoid 

help in learning complex patterns. Deep Learning extends this with many layers and is used 

in vision, speech, and language. This module introduces the power of deep models. 

 

 

 

 



 

 

Module 16: Tools and Libraries 

 

Python is the go-to language for AI and ML. Libraries like NumPy and Pandas handle data, 

while Scikit-learn offers classic ML algorithms. TensorFlow and Keras are used for deep 

learning tasks. Knowing these tools makes development faster and easier. This module 

focuses on practical implementation. 

 

Module 17: Real-world Applications 

 

AI and ML are transforming industries worldwide. They are used in healthcare for diagnosis, 

in finance for fraud detection, and in e-commerce for recommendations. Understanding use 

cases helps relate concepts to impact. Ethical considerations like bias and privacy are also 

covered. This module highlights the relevance of AI/ML in everyday life. 

 

 

Career Scope of Learning AI & ML 

Artificial Intelligence (AI) and Machine Learning (ML) are the core technologies driving the 

Fourth Industrial Revolution. With applications in every major industry — from healthcare 

and finance to retail, robotics, education, and entertainment — professionals trained in AI 

and ML are in unprecedented demand. 

After completing this course, learners can pursue roles such as: 

 Machine Learning Engineer 

 Data Scientist 

 AI Researcher 

 NLP Engineer 

 Computer Vision Engineer 

 Robotics Programmer 

 AI Product Manager 

 Business Intelligence Developer 

The future scope includes working on cutting-edge advancements in Generative AI, 

autonomous systems, personalized medicine, smart cities, and more. Both startups and tech 

giants globally are investing heavily in AI/ML-driven solutions, ensuring a long-term and 

evolving career path. 

 

 

 

 



 

 

Salary Package After Learning AI & ML 

Due to high demand and specialized skill requirements, AI & ML professionals command 

strong salary packages: 

 Entry-Level (0–2 years): ₹5 to ₹9 LPA 

(ML Developer, Junior Data Scientist, AI Analyst) 

 Mid-Level (3–6 years): ₹10 to ₹20 LPA 

(AI/ML Engineer, NLP Engineer, Computer Vision Specialist) 

 Senior-Level/Expert Roles: ₹25 to ₹50+ LPA 

(AI Architect, Lead Data Scientist, Research Scientist) 

In international markets, especially in the US, UK, Canada, and Germany, average annual 

salaries range from $100,000 to $200,000+, depending on role and domain specialization. 

 


