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Introduction

Artificial Intelligence (Al) and Machine Learning (ML) are transforming technology.
This guide provides a structured roadmap for beginners, covering fundamentals, tools,
frameworks, and practical projects.

1. Understanding Al & ML

« Artificial Intelligence (Al): Machines performing tasks that typically require human
intelligence

« Machine Learning (ML): Algorithms that allow systems to learn from data

« Deep Learning (DL): Subset of ML using neural networks for complex tasks

2.Core Concepts

« Supervised Learning: Predict outcomes using labeled data
» Unsupervised Learning: Find patterns in unlabeled data
» Reinforcement Learning: Learn via rewards and penalties

» Neural Networks: Layers of interconnected nodes mimicking the brain

3. Tools & Frameworks
« Programming Languages: Python, R
« Libraries & Frameworks:
> TensorFlow, PyTorch, Keras
> Scikit-learn, Pandas, NumPy
« Visualization: Matplotlib, Seaborn, Plotly

« Data Processing: Jupyter Notebook, Google Colab
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4. Data Preprocessing
« Handling missing data
» Feature scaling and normalization
» One-hot encoding for categorical data

» Train-test split

5. Model Building & Evaluation
1. Choose algorithm (Linear Regression, Decision Tree, etc.)
2. Train the model
3. Evaluate using accuracy, precision, recall, F1-score
4. Hyperparameter tuning

5. Save and deploy the model

6. Practical Mini Projects
1. House Price Prediction — Regression problem
2. Spam Email Detection - Classification problem
3. Handwritten Digit Recognition — Image classification (MNIST dataset)
4. Customer Segmentation — Clustering problem

5. Stock Price Forecasting — Time series prediction

7. Best Practices
« Understand the dataset before modeling
« Avoid overfitting and underfitting
» Normalize and clean data carefully

« Document and version-control models

Key Takeaways
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» Start with supervised and unsupervised learning
» Practice mini-projects to apply concepts

» Tools like Python, TensorFlow, and PyTorch are industry standards
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