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Preface 
In recent years, artificial intelligence has rapidly evolved from a theoretical concept into 
a practical force that is reshaping industries, education, and daily life. AI is no longer 
confined to research labs or the expertise of a select few; it is now accessible to students, 
professionals, and enthusiasts alike. However, despite its growing presence, many people 
still perceive AI as a complex and intimidating field, reserved for those with extensive 
technical knowledge. 
 
As a university professor specializing in computer science, I have witnessed firsthand 
the challenges students face when trying to understand AI and its applications. Many 
resources focus heavily on mathematical theories and abstract principles, making it 
difficult for beginners to grasp how AI tools can be used in real-world scenarios. This 
book, "AI Unboxed: Tools & Techniques for the Future," is my attempt to bridge that 
gap. 
 
What This Book Offers 
This book is designed to demystify AI by introducing powerful yet user-friendly tools 
that anyone can learn and apply. Unlike traditional textbooks that dwell on theoretical 
foundations, this guide focuses on hands-on learning through practical examples, step-
by-step tutorials, and real-world projects. The goal is to provide an engaging and 
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accessible approach to AI, ensuring that readers can immediately put their knowledge 
into practice. 
 
Key features of this book include: 
✔ Simple and Clear Language: Concepts are explained without unnecessary jargon, 
making AI accessible to a wide audience. 
✔ Practical, Project-Based Learning: Each tool is introduced with real-world use cases 
and guided exercises. 
✔ Independent Learning Structure: Each chapter can be read and understood on its own, 
allowing flexibility in learning. 
✔ Latest Tools & Research: The book includes up-to-date AI technologies and 
references from leading sources. 
✔ Challenges & Exercises: At the end of each chapter, readers will find hands-on 
challenges to reinforce learning. 
 
Who Should Read This Book? 
Whether you are a student looking to explore AI, a professional wanting to integrate AI 
tools into your work, or simply an AI enthusiast eager to understand the technology 
shaping our future, this book is for you. No prior experience with AI is required—just 
curiosity and a willingness to experiment with the tools presented. 
 
By the time you finish this book, you will not only have a strong grasp of AI 
fundamentals but also the confidence to apply AI-powered tools in various domains. My 
hope is that this guide will serve as a gateway to AI, making it less intimidating and 
more practical for everyone. 
 
Welcome to the world of AI—let’s unbox its potential together! 
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A Message to Readers 
The rapid evolution of Artificial Intelligence (AI) has transformed the way we live, 
work, and innovate. AI is no longer just a concept confined to research labs—it is now 
an essential tool shaping industries, economies, and societies worldwide. However, as AI 
progresses, so does the need for accessible, practical, and structured knowledge that 
empowers individuals to harness its full potential. 
 
This book, "AI Unboxed: Tools & Techniques for the Future," has been written with a 
simple yet profound mission: to make AI tools and techniques more accessible to 
students, researchers, and AI enthusiasts worldwide—free of charge. Knowledge should 
never be confined to those who can afford it; rather, it should be a light that reaches all 
who seek it. 
 
This work is a humble contribution from Dr. Mohammad Mahdi Shirmohammadi, 
Assistant Professor at Islamic Azad University, Hamedan, to the academic community 
and beyond. The book is not just a collection of information but a carefully designed 
guide that walks you through the most practical AI tools with hands-on examples, real-
world applications, and step-by-step instructions. 
 
To all those who are beginning their journey in AI, to the researchers pushing the 
boundaries of knowledge, and to the curious minds exploring this fascinating field—this 
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book is for you. No payment is required, and no barriers should stand between you and 
the knowledge you seek. 
 
For those who wish to support the creation of future educational resources and contribute 
to the mission of free and open AI knowledge, I welcome your collaboration. If you are 
interested in participating in the publication of such works, feel free to reach out via 
mmshirmohammadi@gmail.com. 
 
Additionally, my scientific research papers are available on Google Scholar and 
ResearchGate for those seeking further academic insights. 
 
Let this book serve as a bridge between knowledge and application, theory and practice, 
aspiration and achievement. May it inspire you to learn, explore, and innovate—for the 
advancement of AI is not the work of one, but of many, united in the pursuit of progress. 
 
With best wishes for your journey in AI, 
Dr. Mohammad Mahdi Shirmohammadi 
Assistant Professor, Islamic Azad University, Hamedan 
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Introduction 
Artificial Intelligence (AI) is no longer a futuristic concept confined to science fiction. It 
has seamlessly integrated into our daily lives, shaping the way we work, communicate, 
and interact with technology. From virtual assistants like Siri and Alexa to 
recommendation systems on Netflix and Amazon, AI is at the core of many modern 
innovations. But what exactly is AI, where did it originate, and why is it so important 
today? In this chapter, we will explore the fundamental definitions of AI, trace its 
historical development, and discuss its significance in shaping the future. 
 
1.1 Defining Artificial Intelligence 
Artificial Intelligence is a branch of computer science that focuses on creating systems 
capable of performing tasks that typically require human intelligence. These tasks 
include: 

• Learning from experience (machine learning) 
• Understanding natural language (NLP) 
• Recognizing patterns and images (computer vision) 
• Making decisions based on data (expert systems) 

A simple way to think about AI is that it enables machines to mimic human cognitive 
functions, allowing them to analyze, reason, and even adapt over time. 
 
1.1.1 Categories of AI 
AI can be broadly classified into three categories: 

• Narrow AI (Weak AI): This is AI designed for specific tasks, such as voice 
assistants, spam filters, or facial recognition systems. 

• General AI (Strong AI): A theoretical form of AI that possesses human-like 
intelligence and the ability to perform any intellectual task. 
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• Super AI: A hypothetical AI surpassing human intelligence, often depicted in 
science fiction. 
 

1.2 A Brief History of AI 
The journey of AI dates back to ancient history, but its modern development began in the 
mid-20th century. 
 
1.2.1 Early Concepts 

• Ancient AI Myths: Philosophers like Aristotle theorized about mechanical 
reasoning. 

• Automata (1495): Leonardo da Vinci sketched designs for humanoid robots. 
 

1.2.2 The Birth of AI 
• 1950: Alan Turing introduced the Turing Test to measure machine 

intelligence. 
• 1956: The term "Artificial Intelligence" was coined at the Dartmouth 

Conference, marking the official birth of AI research. 
 

1.2.3 Key Milestones in AI Development 
• 1960s-70s: Early AI systems, such as ELIZA (chatbot) and Shakey (robot), 

were developed. 
• 1980s: The rise of expert systems and neural networks. 
• 1997: IBM’s Deep Blue defeated world chess champion Garry Kasparov. 
• 2011: IBM Watson won Jeopardy! against human contestants. 
• 2016: Google’s AlphaGo defeated the world champion in Go. 
• 2020s: AI advancements in self-driving cars, generative AI (ChatGPT), and 

deep learning revolutionized multiple industries. 
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1.3 Why AI Matters 
AI’s impact spans across multiple fields, revolutionizing industries and transforming 
human life in profound ways. 
 
1.3.1 AI in Everyday Life 

• Personal Assistants: Siri, Google Assistant, Alexa 
• Healthcare: AI-assisted diagnosis, robotic surgeries 
• Finance: Fraud detection, automated trading systems 
• Entertainment: AI-driven content recommendations (Netflix, Spotify) 
• Transportation: Autonomous vehicles, traffic optimization 

 
1.3.2 The Economic and Social Impact 
AI is expected to contribute $15.7 trillion to the global economy by 2030, increasing 
productivity and creating new job opportunities while also raising ethical concerns about 
automation and job displacement. 
 
1.3.3 Ethical Considerations 

• Bias in AI Models: AI systems can inherit biases present in training data. 
• Privacy Concerns: Data-driven AI models require responsible usage. 
• AI and Employment: Automation may replace some jobs but create new ones 

as well. 
 

1.4 Chapter Summary 
In this chapter, we defined AI, explored its history, and examined its significance in 
various domains. AI has evolved from theoretical discussions to practical applications, 
transforming industries and reshaping human interactions with technology. In the 
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following chapters, we will delve deeper into AI tools and techniques, providing hands-
on guidance on how to use them effectively. 
 
1.5 Hands-on Challenge 
Task: Exploring AI Around You 

1. Identify at least three AI-powered tools or applications you use daily. 
2. Research how these tools work and which AI techniques they use (e.g., 

machine learning, natural language processing). 
3. Write a short summary (200 words) on how these tools have impacted your 

daily routine. 
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Introduction 
Artificial Intelligence (AI) is not a monolithic concept; rather, it exists in various forms 
and capabilities. While some AI systems are designed to perform specific tasks 
efficiently, others are built to simulate human cognition and decision-making on a 
broader scale. As AI evolves, its classification has become increasingly nuanced, 
distinguishing between different levels of intelligence and specialization. In this chapter, 
we will explore the major types of AI, including Weak AI (Narrow AI), Strong AI 
(General AI), and Generative AI, highlighting their characteristics, applications, and 
potential impact on the future of technology. 
 
2.1 Weak AI (Narrow AI) 
Definition 
Weak AI, also known as Narrow AI, refers to AI systems designed to perform specific 
tasks within a limited scope. These systems do not possess general intelligence or 
consciousness but excel at executing predefined functions. 
 
Examples of Weak AI 

• Virtual Assistants: Siri, Google Assistant, Alexa 
• Recommendation Systems: Netflix, Amazon, YouTube 
• Chatbots and Customer Service AI: ChatGPT, IBM Watson 
• Fraud Detection Systems: AI models used by banks to identify suspicious 

transactions 
• Autonomous Vehicles: AI in Tesla and Waymo for self-driving capabilities 

 
Strengths and Limitations 
Efficient and reliable for specific applications 
Can process large amounts of data quickly 
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Lacks self-awareness and reasoning beyond predefined tasks 
Cannot adapt to completely new and unrelated scenarios 
 
2.2 Strong AI (General AI) 
Definition 
Strong AI, also known as General AI, represents an advanced level of intelligence where 
machines possess cognitive abilities comparable to human intelligence. These systems 
can understand, learn, and apply knowledge across different domains, adapting to new 
situations without explicit programming. 
 
Potential Applications 

• Fully Autonomous Robots: Machines capable of independent decision-making 
• Advanced Healthcare Diagnosis: AI that can analyze complex medical 

conditions like human doctors 
• Scientific Research and Discovery: AI that can hypothesize and experiment 

like human scientists 
• Human-like Reasoning in AI Assistants: AI that can understand emotions, 

intent, and abstract concepts 
 

Challenges and Ethical Considerations 
• Technological Barriers: Achieving true general intelligence remains 

theoretical 
• Ethical Concerns: The potential risks of AI surpassing human control 
• Economic Disruptions: AI replacing human jobs in various industries 

 
2.3 Generative AI 
Definition 
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Generative AI refers to AI systems that can create new content, such as text, images, 
music, and videos, based on patterns learned from large datasets. These models use deep 
learning techniques to generate human-like outputs. 
 
Examples of Generative AI 

• Text Generation: ChatGPT, Bard, Claude 
• Image Generation: DALL·E, MidJourney, Stable Diffusion 
• Music Composition: AI-driven music tools like AIVA and OpenAI’s Jukebox 
• Code Generation: GitHub Copilot, OpenAI Codex 

 
Applications and Impact 

• Creative Industries: AI-generated artwork, writing, and music 
• Software Development: AI-assisted programming and debugging 
• Education: AI-powered tutoring systems and content generation 
• Business Automation: AI-generated marketing materials and customer 

responses 
 

Challenges and Considerations 
• Ethical Concerns: AI-generated misinformation and deepfakes 
• Bias in AI Models: Training data influencing biased outputs 
• Intellectual Property Issues: Ownership of AI-generated content 

 
2.4 Other Emerging AI Types 
2.4.1 Reactive Machines 

• AI systems that respond to inputs without memory or learning capability (e.g., 
IBM’s Deep Blue). 
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2.4.2 Limited Memory AI 
• AI that learns from past data and adapts accordingly (e.g., self-driving cars). 

 
2.4.3 Self-Aware AI (Hypothetical) 

• AI with consciousness and self-awareness, a concept still in the realm of 
science fiction. 
 

2.5 Chapter Summary 
In this chapter, we explored the different types of AI, from Narrow AI that specializes in 
single tasks to the theoretical realm of General AI with human-like intelligence. We also 
examined the impact of Generative AI, its applications, and its ethical concerns. 
Understanding these distinctions is essential for leveraging AI’s potential while 
mitigating its risks. 
 
2.6 Hands-on Challenge 
Task: Identifying AI in Your Daily Life 

1. List five AI-driven applications or tools you use frequently. 
2. Categorize them under Weak AI, Strong AI, or Generative AI and explain 

why. 
3. Reflect on how these AI tools have improved or changed your daily routine. 
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Chapter 3 
Machine Learning and Deep Learning Made 
Simple 
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Introduction 
Machine Learning (ML) and Deep Learning (DL) are two of the most impactful 
subfields of Artificial Intelligence (AI), powering applications from recommendation 
systems to autonomous vehicles. Despite their technical nature, these concepts can be 
understood in a straightforward manner when broken down into simple principles. This 
chapter provides an easy-to-follow introduction to ML and DL, highlighting their 
differences, practical applications, and hands-on techniques for getting started. 
 
3.1 What is Machine Learning? 
Definition 
Machine Learning is a branch of AI that enables computers to learn patterns from data 
and make decisions without being explicitly programmed. Instead of following 
predefined rules, ML models improve their performance by analyzing vast amounts of 
information. 
 
Types of Machine Learning 

1. Supervised Learning – The model learns from labeled data (e.g., email spam 
classification). 

2. Unsupervised Learning – The model finds patterns in unlabeled data (e.g., 
customer segmentation). 

3. Reinforcement Learning – The model learns through trial and error to 
maximize rewards (e.g., training an AI to play chess). 
 

Real-World Applications 
• Spam detection in emails 
• Predictive maintenance in industries 
• Stock price forecasting 
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• Personalized recommendations (Netflix, Amazon) 
 

3.2 What is Deep Learning? 
Definition 
Deep Learning is a subset of Machine Learning that uses neural networks with multiple 
layers to analyze complex patterns in data. It is particularly powerful in tasks like image 
recognition, natural language processing, and speech recognition. 
 
Neural Networks Explained Simply 
A neural network consists of: 

• Input Layer: Receives raw data 
• Hidden Layers: Extracts and processes patterns 
• Output Layer: Produces the final prediction 

 
Deep Learning vs. Traditional Machine Learning 

Feature Machine Learning Deep Learning 
Data Dependency Can work with small datasets Requires large datasets 
Feature Selection Needs manual feature engineering Learns features automatically 
Computational Power Works on standard CPUs Requires GPUs/TPUs 
 
3.3 How Machines Learn: A Simple Example 
Example: Predicting House Prices 
Let’s consider a basic ML problem where we predict house prices based on features like 
size, location, and number of bedrooms. 
Step 1: Collect and Prepare Data 
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Size (sq ft) Bedrooms Price ($) 
1500 3 300,000 
1800 4 350,000 
1200 2 220,000 

 
Step 2: Choose a Model 
A simple Linear Regression model can be used to find a relationship between size and 
price. 
Step 3: Train the Model 
Using Python’s scikit-learn library: 
 
from sklearn.linear_model import LinearRegression 
import numpy as np 
 
X = np.array([[1500], [1800], [1200]])  # Features (size) 
y = np.array([300000, 350000, 220000])  # Target (price) 
 
model = LinearRegression() 
model.fit(X, y) 
 
new_house = np.array([[1600]]) 
predicted_price = model.predict(new_house) 
print(predicted_price) 
 
 
Step 4: Evaluate Performance 
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By checking prediction accuracy, we can fine-tune the model. 
3.4 Hands-on Deep Learning: Building a Simple Neural Network 
A basic deep learning model using TensorFlow and Keras to classify handwritten digits 
(MNIST dataset): 
 
import tensorflow as tf 
from tensorflow import keras 
 
# Load dataset 
mnist = keras.datasets.mnist 
(x_train, y_train), (x_test, y_test) = mnist.load_data() 
 
# Normalize data 
x_train, x_test = x_train / 255.0, x_test / 255.0 
 
# Build model 
model = keras.Sequential([ 
    keras.layers.Flatten(input_shape=(28, 28)), 
    keras.layers.Dense(128, activation='relu'), 
    keras.layers.Dense(10, activation='softmax') 
]) 
 
# Compile and train 
model.compile(optimizer='adam', loss='sparse_categorical_crossentropy', 
metrics=['accuracy']) 
model.fit(x_train, y_train, epochs=5) 
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3.5 Chapter Summary 

• Machine Learning allows computers to learn from data without explicit 
programming. 

• Deep Learning, a subset of ML, uses neural networks to identify patterns in 
large datasets. 

• Both ML and DL power applications ranging from recommendation engines to 
medical diagnosis. 

• Practical examples, such as house price prediction and digit classification, help 
illustrate ML concepts. 
 

3.6 Hands-on Challenge 
Task: Building Your First AI Model 

1. Choose a dataset (e.g., housing prices, stock market trends, customer reviews). 
2. Apply a simple ML model (Linear Regression, Decision Trees, etc.). 
3. Train and test your model. 
4. Document your findings and share insights on how AI improved the 

predictions. 
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Chapter 4 
 How AI Tools Help Us? 
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Introduction 
Artificial Intelligence (AI) tools are transforming the way we work, learn, and interact 
with technology. These tools automate complex tasks, enhance decision-making, and 
provide new ways to solve real-world problems. From personal assistants to advanced 
data analytics, AI is making life easier and businesses more efficient. This chapter 
explores how AI tools are helping individuals and organizations in various domains and 
provides hands-on examples of their applications. 
 
4.1 AI in Everyday Life 
AI is seamlessly integrated into daily activities, often without us even realizing it. Some 
of the most common AI-driven applications include: 

• Virtual Assistants: Siri, Google Assistant, and Alexa help users with voice 
commands. 

• Smart Recommendations: Netflix, Spotify, and YouTube suggest content 
based on user preferences. 

• Fraud Detection: Banks use AI to detect unusual transactions and prevent 
fraud. 

• Smart Home Devices: AI-enabled thermostats and security cameras adjust 
settings based on user behavior. 

These AI applications optimize efficiency, personalize experiences, and enhance security 
in our everyday lives. 
 
4.2 AI in Business and Productivity 
Organizations use AI to streamline processes, increase productivity, and improve 
customer interactions. Some key areas where AI tools are making an impact include: 
 
4.2.1 Automation and Task Management 
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• Robotic Process Automation (RPA): Tools like UiPath and Automation 
Anywhere handle repetitive business tasks. 

• AI-powered Scheduling: Google Calendar and Microsoft Outlook use AI to 
manage schedules efficiently. 
 

4.2.2 Data Analysis and Decision Support 
• Business Intelligence Platforms: AI tools like Tableau and Power BI analyze 

vast datasets and provide insights. 
• Predictive Analytics: AI predicts future trends based on historical data, 

helping companies make data-driven decisions. 
 

4.2.3 Customer Support and Chatbots 
• AI Chatbots: ChatGPT, IBM Watson Assistant, and Drift provide instant 

responses and automate customer service. 
• Sentiment Analysis: AI analyzes customer feedback to improve services and 

products. 
 

4.3 AI in Healthcare 
AI is revolutionizing healthcare by improving diagnosis, treatment planning, and patient 
care. Some notable AI applications in healthcare include: 

• Medical Imaging: AI-powered tools like DeepMind analyze X-rays and MRIs 
to detect diseases. 

• Drug Discovery: AI accelerates the development of new medicines by 
analyzing chemical compounds. 

• Personalized Treatment: AI tailors treatments based on patient history and 
genetic data. 
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• Virtual Health Assistants: AI-driven chatbots provide basic healthcare advice 
and appointment scheduling. 
 

4.4 AI in Education 
AI is transforming education by making learning more accessible, personalized, and 
engaging. Some key contributions include: 

• Personalized Learning: AI adapts lessons based on student progress and 
learning style. 

• Automated Grading: Tools like Gradescope assist teachers by grading 
assignments automatically. 

• AI Tutors: Platforms like Duolingo and Coursera use AI to provide 
personalized learning experiences. 

• Plagiarism Detection: AI-driven tools like Turnitin check academic integrity 
in student submissions. 
 

4.5 AI in Creativity and Content Generation 
AI is not just for automation and analysis—it is also enabling creativity in new ways. 
Some examples include: 

• AI Art and Design: Tools like DALL·E and Runway ML generate digital art. 
• Content Writing: Jasper AI and ChatGPT help generate blog posts, reports, 

and stories. 
• Music Composition: AI-driven platforms like AIVA compose original music. 
• Video Editing: AI tools enhance video production by automating editing and 

effects. 
 

4.6 Hands-on Example: Using AI for Productivity 
Task: Automating a Simple Workflow with AI 
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1. Choose an AI tool (e.g., ChatGPT for content writing, Notion AI for task 
management, or Zapier for automation). 

2. Identify a task you frequently perform manually. 
3. Implement the AI tool to automate or simplify that task. 
4. Evaluate how the AI tool improved your workflow and summarize your 

findings. 
 

 
 
4.7 Chapter Summary 
This chapter explored how AI tools are integrated into various aspects of daily life, 
business, healthcare, education, and creativity. By leveraging AI, individuals and 
organizations can work more efficiently, make better decisions, and unlock new 
opportunities. In the next chapters, we will dive deeper into specific AI tools and how to 
use them effectively. 
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Introduction 
Generative AI tools have revolutionized the way we create content, interact with 
machines, and enhance productivity. From generating realistic text and images to 
assisting in creative projects, these tools are reshaping industries and enabling users to 
accomplish tasks that once required specialized skills. In this chapter, we will explore 
some of the most powerful generative AI tools—ChatGPT, Claude, Gemini, 
Midjourney, and DALL·E—detailing their functionalities, use cases, and step-by-step 
guidance on how to leverage them effectively. 
 
5.1 ChatGPT: Conversational AI at Your Fingertips 
Overview 
ChatGPT, developed by OpenAI, is a natural language processing (NLP) model 
designed to generate human-like text, assist with problem-solving, and engage in 
meaningful conversations. It is widely used for content creation, programming 
assistance, education, and more. 
 
Key Features 

• Generates coherent and context-aware responses 
• Assists in drafting emails, articles, and essays 
• Provides coding help and debugging suggestions 
• Engages in interactive storytelling and brainstorming 

 
How to Use ChatGPT 

1. Visit ChatGPT and sign in. 
2. Enter a prompt, such as: "Explain machine learning in simple terms." 
3. Refine responses by specifying format and style. 
4. Experiment with different prompts for varied outputs. 

https://chat.openai.com/
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5.2 Claude: An AI with Advanced Reasoning 
Overview 
Claude, developed by Anthropic, is an AI chatbot known for its ethical alignment and 
advanced reasoning capabilities. It is designed to be a safe and helpful assistant in 
professional and educational settings. 
 
Key Features 

• Focuses on safety and responsible AI usage 
• Excels in logical reasoning and document summarization 
• Provides detailed explanations for complex topics 

 
How to Use Claude 

1. Access Claude through authorized platforms. 
2. Input queries or documents for summarization and analysis. 
3. Engage in dialogue to refine responses. 

 
5.3 Gemini: Google’s Answer to AI-Powered Assistance 
Overview 
Gemini, developed by Google DeepMind, is an advanced AI model optimized for 
multimodal inputs (text, images, audio, and more). It integrates with Google’s 
ecosystem, making it a powerful assistant for research and automation. 
 
Key Features 

• Multimodal capabilities (text, images, and video) 
• Seamless integration with Google services 
• Supports deep research and knowledge discovery 
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How to Use Gemini 

1. Access Gemini via Google’s AI platforms. 
2. Provide a text or image input for analysis. 
3. Use it to automate tasks like summarization and content creation. 

 
5.4 Midjourney: AI-Powered Art Generation 
Overview 
Midjourney is an AI-powered image generation tool that allows users to create artistic 
visuals based on text prompts. It is widely used for concept art, illustrations, and digital 
design. 
 
Key Features 

• Generates high-quality, artistic images from text descriptions 
• Customizable styles and aesthetic preferences 
• Ideal for artists, designers, and marketers 

 
How to Use Midjourney 

1. Join the Midjourney Discord server. 
2. Use the /imagine command followed by a descriptive prompt. 
3. Experiment with variations and upscale preferred results. 

 
5.5 DALL·E: AI Image Generation with Precision 
Overview 
DALL·E, also developed by OpenAI, is an AI model specialized in generating detailed 
and realistic images from textual descriptions. 
Key Features 
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• Generates high-resolution images based on prompts 
• Supports editing and inpainting for creative refinements 
• Useful for designers, content creators, and marketing professionals 

 
How to Use DALL·E 

1. Visit DALL·E. 
2. Enter a descriptive prompt, such as "A futuristic city skyline at sunset." 
3. Adjust and refine images based on preferences. 

 
5.6 Hands-on Challenge 
Task: Create AI-Generated Content 

1. Choose one of the generative AI tools discussed. 
2. Experiment with a prompt to generate text or images. 
3. Modify and refine the output based on creative needs. 
4. Share insights on how the tool improved efficiency. 

 
5.7 Chapter Summary 
Generative AI tools like ChatGPT, Claude, Gemini, Midjourney, and DALL·E provide 
unparalleled capabilities in content creation, research, and automation. Understanding 
how to effectively use these tools empowers individuals and organizations to unlock new 
possibilities in AI-driven workflows. 
 
 
 
 
 
 

https://openai.com/dall-e
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Introduction 
Data analysis and machine learning have become essential components of modern AI-
driven decision-making. The complexity of building machine learning models has 
significantly decreased with the emergence of automated tools that simplify the process. 
In this chapter, we explore three powerful AI tools—Google AutoML, DataRobot, and 
PyCaret—that enable users to create and deploy machine learning models with minimal 
coding experience. These tools democratize AI, making advanced analytics accessible to 
non-experts while enhancing efficiency for seasoned data scientists. 
 
6.1 Google AutoML: Automating Machine Learning for Everyone 
Overview 
Google AutoML is a cloud-based tool designed to enable users to build custom machine 
learning models with minimal programming expertise. It automates the processes of 
training, tuning, and deploying models, making AI more accessible to businesses and 
developers. 
 
Key Features 

• No-code model building for vision, text, and structured data. 
• Pre-trained models for classification, object detection, and natural language 

processing. 
• Cloud integration with Google services like BigQuery and Google Cloud 

Storage. 
 

How to Use Google AutoML 
1. Sign up for Google Cloud and navigate to the AutoML dashboard. 
2. Upload your dataset (e.g., images, text, or tabular data). 
3. Select model type (classification, regression, object detection, etc.). 
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4. Train the model using AutoML’s automated feature selection and tuning. 
5. Deploy the model via API for real-world applications. 

 
Example Use Case 
A company uses Google AutoML to build a customer sentiment analysis model based 
on user reviews, identifying positive and negative feedback automatically. 
 
6.2 DataRobot: AI-Powered Automated Machine Learning 
Overview 
DataRobot is a leading platform in automated machine learning (AutoML), offering end-
to-end automation of data preprocessing, model training, and deployment. It is widely 
used by enterprises for predictive analytics and AI-driven decision-making. 
 
Key Features 

• Automated feature engineering to enhance model performance. 
• Multiple model selection to compare and choose the best-performing model. 
• Explainable AI (XAI) for transparency in predictions. 

 
How to Use DataRobot 

1. Upload a dataset to the DataRobot platform. 
2. Select target variable for prediction. 
3. Let DataRobot train multiple models and rank them based on performance. 
4. Analyze feature importance and model explanations. 
5. Deploy the best model as an API or dashboard for real-time predictions. 

 
Example Use Case 
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A financial institution uses DataRobot to predict loan defaults, helping them minimize 
risk and improve customer profiling. 
 
6.3 PyCaret: Low-Code Machine Learning for Rapid Prototyping 
Overview 
PyCaret is an open-source, low-code machine learning library that simplifies model 
building and deployment in Python. It is widely used by data scientists and analysts for 
quick experimentation and deployment of machine learning models. 
 
Key Features 

• Automated model training with a single line of code. 
• Preprocessing and feature engineering built-in. 
• Seamless integration with Jupyter Notebooks and cloud platforms. 

 
How to Use PyCaret 

1. Install PyCaret using pip: 
 

               pip install pycaret 
 

 
               Load dataset and initialize the setup: 
 

       from pycaret.classification import * 
       df = pd.read_csv('dataset.csv') 

               clf = setup(df, target='label', session_id=123) 
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2. Train multiple models with one command: 
 

               best_model = compare_models() 
 

 
               Deploy the best model: 
 
save_model(best_model, 'best_model') 
 
Example Use Case 
A retail company uses PyCaret to forecast sales trends, allowing them to adjust 
inventory based on demand predictions. 
 
6.4 Hands-on Challenge 
Task: Building a Machine Learning Model with AutoML 

1. Choose one of the three tools (Google AutoML, DataRobot, PyCaret). 
2. Upload a dataset related to your field of interest. 
3. Train a machine learning model using automated features. 
4. Evaluate its performance and interpret key insights. 
5. Reflect on how AutoML simplified the machine learning workflow. 

 
6.5 Chapter Summary 

• Google AutoML, DataRobot, and PyCaret are powerful tools that simplify 
machine learning model development. 

• These tools automate complex processes, making AI accessible to a broader 
audience. 
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• Each platform has unique strengths: Google AutoML excels in cloud 
integration, DataRobot offers enterprise-grade automation, and PyCaret 
provides a low-code environment for rapid experimentation. 
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Introduction  
In this chapter, we will introduce and guide you through the use of three important tools 
in the field of Artificial Intelligence: TensorFlow, PyTorch, and Jupyter Notebook. 
These tools are essential for developing machine learning and AI models, and in this 
chapter, we will go through step-by-step examples to help you learn how to use them 
effectively. 
 
7.1. TensorFlow: A Powerful Framework for Machine Learning 
TensorFlow is one of the most popular and powerful frameworks for machine learning, 
developed by Google. It is particularly designed for building and training deep learning 
models, and it allows developers to create complex neural networks and advanced 
machine learning models. 
 
Getting Started with TensorFlow 
First, you'll need to install TensorFlow. You can do so by running the following 
command: 
 
pip install tensorflow 
 
Once installed, you can start using it. Below is a simple example of TensorFlow code 
where we create a model to predict a number based on input data: 
 
import tensorflow as tf 
import numpy as np 
 
# Input data 
X = np.array([1, 2, 3, 4], dtype=float) 
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Y = np.array([1, 2, 3, 4], dtype=float) 
 
# Building the model 
model = tf.keras.Sequential([ 
    tf.keras.layers.Dense(units=1, input_dim=1) 
]) 
 
# Compiling the model 
model.compile(optimizer='adam', loss='mean_squared_error') 
 
# Training the model 
model.fit(X, Y, epochs=500) 
 
# Prediction 
print(model.predict([5.0])) 
 
 
 
In this example, our model has one layer, and its goal is to learn a linear relationship 
between inputs and outputs. 
 
Key Points 

• TensorFlow helps you build and train models on large datasets efficiently. 
• The framework supports parallel processing, making it highly efficient for 

training deep learning models. 
 

7. 2. PyTorch: A Flexible and Practical Tool for Research 
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PyTorch is another popular library for machine learning and deep learning, developed 
by Facebook. Unlike TensorFlow, which is more focused on production and 
deployment, PyTorch is mainly used for research and experimentation. 
 
Getting Started with PyTorch 
To install PyTorch, run the following command: 
pip install torch torchvision 
 
 
Now, let’s look at a simple PyTorch example where we create a model to learn a linear 
function: 
 
import torch 
import torch.nn as nn 
import numpy as np 
 
# Input data 
X = torch.tensor([1.0, 2.0, 3.0, 4.0]) 
Y = torch.tensor([1.0, 2.0, 3.0, 4.0]) 
 
# Simple model 
model = nn.Linear(1, 1) 
 
# Loss function and optimizer 
criterion = nn.MSELoss() 
optimizer = torch.optim.SGD(model.parameters(), lr=0.01) 
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# Training the model 
for epoch in range(500): 
    model.train() 
    optimizer.zero_grad() 
     
    # Prediction and loss computation 
    output = model(X.view(-1, 1)) 
    loss = criterion(output, Y.view(-1, 1)) 
     
    # Update the parameters 
    loss.backward() 
    optimizer.step() 
 
    if epoch % 100 == 0: 
        print(f'Epoch [{epoch+1}/500], Loss: {loss.item():.4f}') 
 
# Prediction 
with torch.no_grad(): 
    predicted = model(torch.tensor([5.0]).view(-1, 1)) 
    print(predicted) 
 
 
Key Points 

• PyTorch uses tensors as the main data structure. 
• One of PyTorch’s standout features is its ability to perform automatic 

differentiation for training models. 
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o It’s especially suitable for researchers and developers interested in 
rapid experimentation and novel models. 
 

7.3. Jupyter Notebook: An Interactive Environment for Coding 
Jupyter Notebook is an interactive environment that allows you to write and execute 
Python code step-by-step while displaying the results in a readable, visual format. This 
tool is especially useful for teaching, data analysis, and AI model development. 
 
Getting Started with Jupyter Notebook 
To install Jupyter Notebook, run the following command: 
 
pip install notebook 
 
 
Once installed, you can launch Jupyter Notebook by running the command: 
 
jupyter notebook 
 
 
This command opens a browser window where you can write and execute code 
interactively. One of the great features of Jupyter is that you can run sections of code 
independently and see the results instantly. 
 
Key Points 

• Jupyter Notebook allows you to combine code, text, and results in one 
environment. 
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• It’s ideal for teaching, data analysis, and creating AI models with immediate 
feedback. 
 

Challenges and Exercises 
At the end of this chapter, we provide exercises to help you practice using the tools 
introduced here. The goal is for you to gain hands-on experience and fully understand 
the concepts. 

Exercise 1: Build a simple machine learning model using TensorFlow to predict 
house prices based on the number of rooms. 
Exercise 2: Using PyTorch, create a neural network model to predict house prices 
based on multiple features (e.g., area). 
Exercise 3: Create a small project using Jupyter Notebook where you load training 
data, train a model, and display results graphically. 

 
Summary 
In this chapter, you learned about three powerful tools for developing AI models: 
TensorFlow, PyTorch, and Jupyter Notebook. Each of these tools has unique features 
that make them suitable for different kinds of projects. Now, it’s time to start using these 
tools in your own projects and gain practical experience. 
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Introduction  
Natural Language Processing (NLP) is one of the most exciting and rapidly evolving 
areas of artificial intelligence. NLP enables machines to understand, interpret, and 
generate human language in a way that is both meaningful and useful. In this chapter, we 
will focus on two of the most popular tools in NLP: Hugging Face and OpenAI API. 
Both of these tools allow us to implement state-of-the-art NLP models without needing 
to train models from scratch. We will explore their capabilities and demonstrate practical 
examples of how to use them for various NLP tasks, such as text classification, 
translation, summarization, and chatbot creation. 
 
8.1. Hugging Face: A Powerful NLP Library and Hub 
Hugging Face is an open-source platform that has revolutionized NLP by providing 
easy-to-use tools and pre-trained models. It has become the go-to library for anyone 
working with state-of-the-art NLP models, such as GPT, BERT, T5, and many others. 
 
Getting Started with Hugging Face 
To get started with Hugging Face, you need to install the Transformers library, which is 
the core library for working with pre-trained models. You can install it via pip: 
 
pip install transformers 
 
 
After installing, let’s explore a simple example of using the Hugging Face library to 
perform text classification with a pre-trained model. In this example, we’ll use a pre-
trained BERT model for sentiment analysis: 
 
from transformers import pipeline 
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# Load a pre-trained sentiment analysis model 
sentiment_analysis = pipeline('sentiment-analysis') 
 
# Example text 
text = "I love programming with Python!" 
 
# Perform sentiment analysis 
result = sentiment_analysis(text) 
print(result) 
 
 
Key Points 

• Pre-trained Models: Hugging Face offers a vast collection of pre-trained 
models that can be fine-tuned for specific tasks. These models save you time 
and resources by providing a high level of performance out of the box. 

• Easy-to-Use Pipelines: Hugging Face’s pipeline function allows you to easily 
apply models to different NLP tasks without dealing with the underlying 
complexities. 
 

8.2. Using Hugging Face for Other NLP Tasks 
Besides sentiment analysis, Hugging Face can be used for a wide range of NLP tasks. 
Let’s look at some examples: 
Text Summarization 
Using the T5 model, we can summarize long texts into shorter versions: 
 
from transformers import pipeline 
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# Load a pre-trained text summarization model 
summarizer = pipeline('summarization') 
 
# Example long text 
text = """ 
The Hugging Face Transformers library provides a comprehensive suite of pre-trained 
models for natural language understanding and generation. 
These models have been pre-trained on vast datasets and are available for various 
languages and NLP tasks. With easy-to-use APIs and great community support, it is 
becoming the standard tool for NLP research and application. 
""" 
 
# Perform text summarization 
summary = summarizer(text) 
print(summary) 
 
 
Text Generation 
The GPT-2 model, developed by OpenAI, can be used to generate human-like text based 
on a prompt: 
 
from transformers import pipeline 
 
# Load a pre-trained text generation model (GPT-2) 
generator = pipeline('text-generation', model='gpt2') 
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# Example prompt 
prompt = "Once upon a time, in a land far, far away," 
 
# Generate text 
generated_text = generator(prompt, max_length=50, num_return_sequences=1) 
print(generated_text[0]['generated_text']) 
 
 
Key Points 

• Hugging Face provides access to a wide range of models for tasks such as 
translation, text generation, question answering, and more. 

• Pre-trained models are a great way to quickly deploy state-of-the-art NLP 
models without needing to train them yourself. 
 

8.3. OpenAI API: Harnessing the Power of GPT-3 
OpenAI API is another cutting-edge tool that provides access to powerful language 
models, including the GPT-3 model, which has taken the world by storm with its ability 
to generate highly coherent and contextually aware text. OpenAI offers an API that 
allows you to interact with these models programmatically. 
 
Getting Started with OpenAI API 
To use the OpenAI API, you first need to sign up for an API key on OpenAI’s website. 
Once you have your API key, you can install the OpenAI Python package: 
 
pip install openai 
 
 



AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
55 

 

Next, you can use the following code to interact with GPT-3 and generate text: 
 
import openai 
 
# Set your OpenAI API key 
openai.api_key = 'your-api-key' 
 
# Example prompt 
prompt = "Translate the following English text to French: 'Hello, how are you?'" 
 
# Generate text using GPT-3 
response = openai.Completion.create( 
  engine="text-davinci-003",  # Use the most powerful GPT-3 model 
  prompt=prompt, 
  max_tokens=60 
) 
 
print(response.choices[0].text.strip()) 
 
 
Key Points 

• GPT-3’s Power: GPT-3 is one of the largest and most powerful language 
models available, capable of performing a wide range of tasks, such as 
translation, summarization, content creation, and more. 

• Contextual Understanding: One of GPT-3’s standout features is its ability to 
understand and generate contextually relevant text. This allows it to perform 
complex tasks that require a deep understanding of the language. 
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8.4. Using OpenAI API for Chatbots 
A popular application of GPT-3 is creating chatbots that can hold conversations with 
users. Here’s a simple example of using OpenAI’s API to create a chatbot that responds 
to user queries: 
 
import openai 
 
# Set your OpenAI API key 
openai.api_key = 'your-api-key' 
 
# Example conversation 
conversation = [ 
    {"role": "system", "content": "You are a helpful assistant."}, 
    {"role": "user", "content": "What is the capital of France?"} 
] 
 
# Generate a response 
response = openai.ChatCompletion.create( 
  model="gpt-3.5-turbo",  # Latest available model for chat-based tasks 
  messages=conversation 
) 
 
print(response['choices'][0]['message']['content']) 
 
 
 
Key Points 
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• Chatbot Development: OpenAI’s API is excellent for building chatbots 
because of its ability to understand and generate natural dialogue. 

• Multi-turn Conversations: The API can handle multi-turn conversations, 
making it ideal for more interactive and dynamic applications. 
 

Challenges and Exercises 
At the end of this chapter, we have provided exercises to help you practice the tools and 
techniques you’ve learned. These exercises are designed to enhance your understanding 
of how to use Hugging Face and the OpenAI API in real-world applications. 

Exercise 1: Use Hugging Face’s pre-trained BERT model to classify movie reviews 
as positive or negative. Fine-tune the model for your specific dataset. 
Exercise 2: Build a text summarization tool using Hugging Face’s T5 model. Create 
a web interface where users can input long texts and receive summaries. 
Exercise 3: Use the OpenAI API to create a chatbot that can answer questions 
related to a specific domain, such as health, technology, or finance. 
Exercise 4: Build a language translation tool that translates text from one language 
to another using the OpenAI API’s translation capabilities. 

 
Summary 
In this chapter, you learned how to leverage two powerful tools for natural language 
processing: Hugging Face and OpenAI API. These tools provide pre-trained models 
and APIs that make it easy to implement complex NLP tasks such as sentiment analysis, 
text generation, translation, and chatbot development. By using these tools, you can save 
time and resources while taking advantage of state-of-the-art AI models. 
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Introduction  
Artificial Intelligence (AI) has become a transformative force in the business world. 
From automating mundane tasks to enhancing customer experiences, AI tools have made 
it possible for companies to increase efficiency, reduce costs, and unlock new 
opportunities. In this chapter, we’ll dive into three powerful AI tools that are changing 
the way businesses operate: Zapier AI, Notion AI, and Jasper. These tools are 
designed to streamline workflows, enhance productivity, and improve decision-making 
processes for businesses of all sizes. 
 
9.1. Zapier AI: Automating Workflows with AI 
Zapier is a popular automation tool that allows businesses to connect various 
applications and automate repetitive tasks. With the introduction of AI in Zapier, 
businesses can now automate even more sophisticated workflows, including data 
processing, lead management, and customer support. 
 
Getting Started with Zapier AI 
Zapier enables you to create "Zaps," which are automated workflows that connect two or 
more apps to trigger specific actions. Let’s start by setting up a basic workflow that uses 
AI-powered tools to automate a task. 
First, sign up for a free account at Zapier and log in. Let’s create a simple workflow 
where whenever a new lead is captured in a Google Form, a message is sent to your 
Slack channel: 

1. Step 1: Connect Google Forms to Zapier 
o In Zapier, click on "Make a Zap." 
o Choose Google Forms as the trigger app and select "New Response in 

Spreadsheet" as the trigger event. 
2. Step 2: Connect Slack to Zapier 

https://zapier.com/
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o Next, select Slack as the action app and choose "Send Channel 
Message" as the action event. 

3. Step 3: Use AI to Enhance the Workflow 
o In the workflow, you can use Zapier’s AI-powered tools, such as 

natural language processing (NLP) and sentiment analysis, to analyze 
incoming responses and trigger actions based on sentiment. For 
example, if a lead’s response is positive, you can automatically 
prioritize it. 
 

Example: Using Zapier AI for Lead Scoring 
Imagine you want to automate lead scoring. When a lead fills out a form, Zapier can use 
AI to analyze the text and assign a score based on the sentiment or keywords. This is 
how it can be done: 
 
# This is a conceptual example for integrating Zapier with sentiment analysis. 
# Zapier's AI can send a response to an API that performs sentiment analysis. 
 
def analyze_sentiment(text): 
    # Here, we might call an external API for sentiment analysis 
    sentiment = sentiment_analysis_api(text) 
    return sentiment 
 
# This sentiment score can then be used in the Zap to prioritize leads. 
 
 
 
Key Points 
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• Automating Repetitive Tasks: Zapier AI can save businesses hours of work 
by automating data entry, email responses, and more. 

• Integration with AI Tools: Zapier works with other AI tools to help analyze 
data, improving the quality of automation. 
 

9.2. Notion AI: Organizing and Managing Business Knowledge 
Notion AI is an integrated artificial intelligence tool that enhances the Notion workspace 
with the ability to write, summarize, and organize content intelligently. It’s used widely 
for project management, note-taking, and team collaboration. 
 
Getting Started with Notion AI 
Notion AI helps businesses streamline documentation, organize ideas, and create 
automated reports. Here's an example of how to use Notion AI in a business setting. 

1. Step 1: Set Up Notion 
o If you don’t already have a Notion account, sign up at Notion. 
o Create a new workspace where you can store your business-related 

information. 
2. Step 2: Create AI-Powered Templates 

o In Notion, create a new document or a database for project 
management. 

o Use Notion AI to help with creating project briefs, summarizing 
meetings, or drafting emails. 
 

Example: Using Notion AI for Project Management 
Let’s say you want to automate the creation of project summaries. By using Notion AI, 
you can take notes from your team’s meetings and automatically generate a project brief. 
 

https://www.notion.so/
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## Example Project Brief: 
 
**Project Name:** New Marketing Campaign   
**Date:** March 2025   
**Summary:**   
- Objective: Increase brand awareness   
- Team: Marketing, Sales, Design   
- Deliverables: Social Media Ad, Website Banner, Email Campaign 
 
 
 
Notion AI can help auto-generate summaries based on the notes taken during meetings. 
Key Points 

• Streamlining Knowledge Management: Notion AI helps teams maintain a 
single, organized knowledge base, saving time and improving collaboration. 

• Automating Writing Tasks: With Notion AI, employees can quickly generate 
content such as emails, reports, and meeting summaries. 
 

9.3. Jasper: AI-Powered Content Creation for Marketing 
Jasper is an AI tool that helps businesses generate high-quality content for marketing, 
sales, and customer support. Jasper is widely used for writing blog posts, social media 
content, and product descriptions. 
 
Getting Started with Jasper 
Jasper uses advanced AI models like GPT-3 to create human-like content. Let’s explore 
how to use Jasper for generating marketing content. 

1. Step 1: Sign Up for Jasper 



AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
63 

 

o Visit the Jasper website and sign up for an account. 
o Once logged in, you can choose from a variety of templates for 

different content types, such as blog posts, social media captions, and 
email marketing. 

2. Step 2: Use AI to Generate Content 
o Select a template and input a few details about the content you want 

Jasper to generate. For instance, you can specify a product description 
or a topic for a blog post. 

o Jasper’s AI will then generate a draft based on the provided 
information. 

Example: Using Jasper for Social Media Content 
If you’re running a social media campaign and need to generate multiple posts, Jasper 
can help you create content quickly. 
 
# Jasper AI can generate social media content like this: 
post = jasper.generate_content('Create a post about the benefits of AI in business') 
print(post) 
 
 
Jasper can be fine-tuned to match the tone of voice and style you want for your brand, 
making it an essential tool for marketers. 
 
Key Points 

• Content Creation at Scale: Jasper allows businesses to create large volumes of 
content quickly, saving time and resources. 

• AI-Driven Copywriting: It can generate persuasive and engaging copy for 
various business needs, such as landing pages, ads, and blog posts. 

https://www.jasper.ai/
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Challenges and Exercises 
In the end, the following exercises will help reinforce the knowledge gained in this 
chapter. These exercises focus on real-world applications and are designed to improve 
your proficiency with these AI tools. 

Exercise 1: Create a Zap using Zapier to automate a lead generation process. Use AI 
to analyze the sentiment of leads and prioritize them. 
Exercise 2: Set up a Notion workspace for project management and use Notion AI 
to automate the creation of project summaries based on meeting notes. 
Exercise 3: Use Jasper to generate a blog post about the importance of AI in 
business. Customize the tone and style to match your brand. 
Exercise 4: Build an AI-powered customer support assistant using Zapier AI to 
route and respond to customer queries automatically. 

 
Summary 
In this chapter, you learned about three powerful AI tools that can help businesses 
automate tasks, enhance productivity, and generate content: Zapier AI, Notion AI, and 
Jasper. These tools allow businesses to streamline workflows, organize knowledge, and 
create high-quality content, all powered by artificial intelligence. With the exercises and 
examples provided, you can start integrating these tools into your own business 
processes to reap the benefits of AI. 
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Chapter 10 
 Building an Intelligent Chatbot with 
ChatGPT API 
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Introduction 
Chatbots are one of the most widely used applications of Artificial Intelligence (AI). 
They enable businesses to automate customer service, provide interactive experiences, 
and enhance user engagement. In this chapter, we’ll guide you through building an 
intelligent chatbot using the ChatGPT API. We will break down the process into 
simple, easy-to-understand steps, so you can follow along and create your own 
conversational AI. 
By the end of this chapter, you'll have the knowledge to build, customize, and deploy a 
chatbot that can converse with users naturally, just like ChatGPT. 
 
10.1. What is ChatGPT? 
ChatGPT is an AI model created by OpenAI that has been fine-tuned for natural 
language understanding and generation. This model can engage in dynamic 
conversations with users, answer questions, provide suggestions, and much more. By 
using the ChatGPT API, you can integrate this powerful AI into your applications, 
products, or websites. 
The main advantage of using the ChatGPT API is that it abstracts away the complexity 
of building a conversational AI from scratch, allowing developers to focus on 
customizing the chatbot's behavior and integrating it with existing systems. 
 
10.2. Getting Started with the ChatGPT API 
Before we start building the chatbot, you need to set up access to the ChatGPT API. 
Step 1: Setting Up the OpenAI API Key 

1. Sign up for OpenAI: Go to the OpenAI website and create an account if you 
don’t already have one. 

https://www.openai.com/
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2. API Access: After signing in, navigate to the API section and generate a new 
API key. This key will allow your application to communicate with the 
ChatGPT model. 

3. Install OpenAI Python Package: To interact with the API, you need to install 
the official OpenAI Python library. You can install it using pip: 

 
pip install openai 
 
Step 2: Setting Up Your Development Environment 
Once the API key is ready, let’s set up the environment where we’ll write and run the 
code. For this chapter, we’ll use Python as the programming language. 

1. Install Required Libraries: Besides the OpenAI library, you may need some 
other libraries for managing the chatbot interface. You can install these with the 
following command: 

pip install flask openai 
 

2. Create Your Project Directory: Organize your project by creating a new 
directory: 

 
mkdir chatgpt_chatbot 
cd chatgpt_chatbot 
 

3. Create the Main Python Script: Inside the project directory, create a new file 
called app.py where you’ll write your chatbot’s code. 
 

10.3. Building the Chatbot Logic 
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Now that the environment is set up, let’s begin writing the code to communicate with the 
ChatGPT API and create the basic logic for our chatbot. 
 
Step 1: Initialize the ChatGPT API 
In your app.py file, import the required libraries and set up the OpenAI API client: 
 
import openai 
from flask import Flask, request, jsonify 
 
# Set your OpenAI API key here 
openai.api_key = 'your-api-key' 
 
app = Flask(__name__) 
 
@app.route('/chat', methods=['POST']) 
def chat(): 
    user_message = request.json.get('message') 
    response = openai.Completion.create( 
        engine="text-davinci-003",  # You can use different GPT-3 engines 
        prompt=user_message, 
        max_tokens=150, 
        n=1, 
        stop=None, 
        temperature=0.7, 
    ) 
    chatbot_message = response.choices[0].text.strip() 
    return jsonify({"response": chatbot_message}) 
 



AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
69 

 

if __name__ == '__main__': 
    app.run(debug=True) 
 
Explanation of the Code: 

• Flask: A lightweight web framework to build web applications. We use it to set 
up a server where users can send their messages and receive responses. 

• openai.Completion.create(): This function sends the user’s input to the 
ChatGPT API and retrieves the model's response. 

• Temperature: This parameter controls the randomness of the response. A 
value closer to 0 makes the responses more deterministic, while a value closer 
to 1 introduces more randomness. 

Step 2: Running Your Chatbot Server 
Now, run your server by executing the following command: 
 
python app.py 
 
Your chatbot server will now be running locally, listening for POST requests at the /chat 
endpoint. To interact with the chatbot, you can send JSON data with a "message" field to 
this endpoint. 
10.4. Testing the Chatbot 
Now that the chatbot server is set up, you can test it by sending POST requests. Here’s 
an example of how to interact with the chatbot using Postman or curl: 
Using Postman: 

• Set the URL to http://127.0.0.1:5000/chat. 
• Choose the POST method. 
• Set the request body to raw and select JSON as the format. 
• Send the following JSON data: 
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{ 
    "message": "Hello, how are you?" 
} 
You should get a response similar to this: 
json 
CopyEdit 
{ 
    "response": "I'm doing well, thank you for asking! How can I assist you today?" 
} 
Using curl (from the command line): 
bash 
CopyEdit 
curl -X POST http://127.0.0.1:5000/chat -H "Content-Type: application/json" -d 
'{"message": "What is the weather like?"}' 
 
 
This will return a JSON response with the chatbot’s reply. 
 
10.5. Enhancing the Chatbot 
Step 1: Customizing the Chatbot's Behavior 
You can make your chatbot smarter by customizing how it responds to different queries. 
For example, you can provide it with more context in the prompt: 
 
prompt = f"User: {user_message}\nAI:" 
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This makes the chatbot respond in a more conversational way, with clear roles for the 
user and the AI. 
 
Step 2: Adding Memory to the Chatbot 
By default, ChatGPT doesn’t have memory, meaning it doesn’t remember past 
interactions. To give the chatbot a memory, you can append previous conversations to 
the prompt: 
 
conversation_history = [] 
 
@app.route('/chat', methods=['POST']) 
def chat(): 
    user_message = request.json.get('message') 
    conversation_history.append(f"User: {user_message}") 
 
    # Join the conversation history into a single string to give context to the AI 
    prompt = "\n".join(conversation_history) + "\nAI:" 
    response = openai.Completion.create( 
        engine="text-davinci-003", 
        prompt=prompt, 
        max_tokens=150, 
        temperature=0.7, 
    ) 
 
    chatbot_message = response.choices[0].text.strip() 
    conversation_history.append(f"AI: {chatbot_message}") 
 
    return jsonify({"response": chatbot_message}) 
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This way, the chatbot keeps track of the entire conversation and can give more 
contextually aware responses. 
 
10.6. Deploying Your Chatbot 
Once you're happy with your chatbot, the next step is to deploy it. You can deploy your 
chatbot to cloud platforms such as Heroku, AWS, or Google Cloud to make it 
accessible online. 
For deployment to Heroku, follow these steps: 

1. Create a Procfile in your project directory: 
 

web: python app.py 
 

2. Initialize a git repository, commit your code, and deploy it using the Heroku 
CLI. 
 

git init 
heroku create your-app-name 
git add . 
git commit -m "Initial commit" 
git push heroku master 
 
 
10.7. Challenges and Exercises 
To solidify your understanding of building a chatbot with the ChatGPT API, here are 
some exercises for you to complete: 
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Exercise 1: Add a feature that allows the chatbot to perform basic arithmetic 
operations (e.g., addition, subtraction). 
Exercise 2: Create a chatbot that can recommend books based on the user's 
preferences. 
Exercise 3: Implement a feature where the chatbot can respond with different tones 
(e.g., formal vs. casual) depending on the user’s language. 
Exercise 4: Deploy your chatbot to a cloud platform like Heroku and test it with real 
users. 

 
Summary 
In this chapter, we’ve covered how to build a smart chatbot using the ChatGPT API. 
We went through the process of setting up the development environment, integrating the 
ChatGPT API, and creating a simple chatbot that can respond to user queries. We also 
explored how to enhance the chatbot’s functionality by adding features like conversation 
history and tone customization. 
By following the steps and completing the exercises, you can create a fully functional 
and intelligent chatbot that leverages the power of AI. 
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Chapter 11 
Real-World Data Analysis with Python 
and Pandas 
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Introduction 
In the world of data science, data analysis is one of the core skills that every practitioner 
must master. In this chapter, we’ll walk through how to use Python, particularly the 
Pandas library, to perform powerful data analysis on real-world datasets. Pandas is an 
open-source library that provides easy-to-use data structures and data analysis tools. It’s 
a fundamental tool for anyone working with data in Python. 
By the end of this chapter, you will be able to load, manipulate, and analyze real-world 
data using Python and Pandas. We will break down the process step-by-step, with hands-
on examples that you can follow along with. 
 
11.1. What is Pandas? 
Pandas is a Python library designed for data manipulation and analysis. It provides two 
main data structures: Series and DataFrame. 

• Series: A one-dimensional labeled array capable of holding any data type. 
• DataFrame: A two-dimensional labeled data structure, similar to a table in a 

database or a spreadsheet. 
Pandas allows you to perform a variety of tasks, such as: 

• Importing and exporting data from different formats (CSV, Excel, SQL, etc.). 
• Cleaning and transforming data. 
• Performing statistical analysis. 
• Visualizing data. 

 
Installing Pandas 
If you don’t have Pandas installed, you can easily install it using pip: 
 
pip install pandas 
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11.2. Loading Real-World Data with Pandas 
The first step in any data analysis project is loading the data. Pandas makes it easy to 
load data from various sources, such as CSV files, Excel files, or even databases. 
 
Example: Loading a CSV File 
Let’s start by loading a CSV file. In this example, we’ll use a dataset containing 
information about customers. Here’s how you can load the data into a Pandas 
DataFrame: 
 
import pandas as pd 
 
# Load the dataset from a CSV file 
df = pd.read_csv('customer_data.csv') 
 
# Display the first few rows of the dataset 
print(df.head()) 
 
 
The read_csv function is one of the most common methods used to load data into a 
Pandas DataFrame. The head() method displays the first 5 rows of the dataset, so you 
can get an overview of the data. 
 
Example Dataset: customer_data.csv 
 
CustomerID,Name,Age,Gender,City,Income 
1,John Doe,30,Male,New York,70000 
2,Jane Smith,28,Female,Los Angeles,80000 



AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
77 

 

3,Sam Johnson,35,Male,Chicago,60000 
... 
 
 
 
 
11.3. Exploring the Data 
Once the data is loaded, the next step is to explore and understand its structure. You need 
to know what the columns represent, what types of data you’re working with, and 
whether there are any missing or incorrect values. 
 
Viewing Basic Information 
You can use several Pandas methods to explore the dataset: 
 
# Get a summary of the DataFrame 
print(df.info()) 
 
# Get the basic statistics of the numeric columns 
print(df.describe()) 
 
 

• info() shows the number of rows, columns, and data types for each column. 
• describe() gives summary statistics for numerical columns (mean, standard 

deviation, min, max, etc.). 
 

Checking for Missing Data 
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Missing data is common in real-world datasets. Pandas makes it easy to check for 
missing values: 
 
# Check for missing values 
print(df.isnull().sum()) 
 
 
This will show the number of missing values for each column. 
 
 
11.4. Cleaning the Data 
In most real-world datasets, you will encounter missing, inconsistent, or incorrect data. 
Cleaning the data is a critical part of any data analysis process. Let’s go through a few 
common cleaning tasks. 
 
Removing Missing Values 
If a column contains too many missing values, you might decide to drop it. 
Alternatively, if only a few rows have missing values, you can drop those rows: 
 
# Drop rows with any missing values 
df_cleaned = df.dropna() 
 
# Drop columns with any missing values 
df_cleaned = df.dropna(axis=1) 
 
 
Filling Missing Values 
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Instead of dropping missing values, you might choose to fill them with a default value, 
such as the mean or median of the column: 
 
# Fill missing values with the mean of the column 
df['Income'] = df['Income'].fillna(df['Income'].mean()) 
 
 
Removing Duplicates 
Another common task is removing duplicate rows from the dataset: 
# Remove duplicate rows 
df_cleaned = df.drop_duplicates() 
 
 
11.5. Data Transformation 
Once your data is clean, you may want to perform some transformations. This can 
include filtering, aggregating, or applying functions to columns. 
 
Filtering Data 
Suppose you only want to analyze customers who are older than 30. You can filter the 
data as follows: 
 
# Filter data for customers older than 30 
df_filtered = df[df['Age'] > 30] 
 
 
Grouping Data 
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You might want to group data by certain columns and calculate aggregates, such as the 
average income by city: 
 
# Group data by city and calculate the mean income 
df_grouped = df.groupby('City')['Income'].mean() 
 
print(df_grouped) 
 
 
Adding New Columns 
You can also create new columns based on existing data. For example, you can create a 
new column that categorizes customers based on their income: 
 
# Add a new column for income category 
df['IncomeCategory'] = pd.cut(df['Income'], bins=[0, 50000, 100000, 200000], 
labels=['Low', 'Medium', 'High']) 
 
 
11.6. Analyzing the Data 
Now that you’ve cleaned and transformed the data, you can start analyzing it. Pandas 
provides a variety of methods to perform data analysis. 
 
Example: Analyzing the Average Income by Gender 
You can group the data by gender and calculate the average income for each group: 
 
# Calculate the average income by gender 
df_gender_income = df.groupby('Gender')['Income'].mean() 



AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
81 

 

 
print(df_gender_income) 
 
 
Example: Counting Unique Values 
If you want to know how many unique cities are in the dataset, you can use the nunique() 
method: 
 
# Count the unique cities 
print(df['City'].nunique()) 
 
 
11.7. Visualizing the Data 
While Pandas provides basic plotting capabilities, it's often useful to visualize your data 
using other libraries like Matplotlib or Seaborn. 
 
Example: Plotting a Histogram of Income 
You can use Pandas to create a histogram to visualize the distribution of income: 
 
import matplotlib.pyplot as plt 
 
# Plot a histogram of the income column 
df['Income'].hist(bins=10) 
plt.title('Income Distribution') 
plt.xlabel('Income') 
plt.ylabel('Frequency') 
plt.show() 
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11.8. Saving and Exporting Data 
After performing analysis, you may want to save the results or the cleaned dataset for 
future use. 
 
Saving to a CSV File 
 
# Save the cleaned data to a new CSV file 
df_cleaned.to_csv('cleaned_customer_data.csv', index=False) 
 
 
Saving to Excel 
 
# Save the cleaned data to an Excel file 
df_cleaned.to_excel('cleaned_customer_data.xlsx', index=False) 
 
 
11.9. Challenges and Exercises 
To reinforce your learning, here are some exercises that will help you practice the skills 
you’ve learned in this chapter: 

Exercise 1: Load a dataset from a CSV file, check for missing values, and fill or 
remove them as necessary. 
Exercise 2: Group the data by a categorical column (e.g., "City") and calculate the 
average income for each group. 
Exercise 3: Create a new column that categorizes customers based on their age 
(e.g., “Young,” “Middle-aged,” “Senior”). 
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Exercise 4: Plot a bar chart showing the number of customers from each city. 
Exercise 5: Clean a dataset by removing duplicate entries, handling missing values, 
and filtering the data based on specific criteria (e.g., income > 50,000). 
 

11.10. Summary 
In this chapter, we’ve learned how to perform real-world data analysis using Python and 
Pandas. We explored how to load, clean, transform, and analyze data. Pandas is an 
incredibly powerful tool that simplifies many common data analysis tasks. By following 
the examples and exercises, you’ve gained hands-on experience working with real-world 
datasets. 
With these skills, you can now take on more complex data analysis projects and gain 
valuable insights from your data. 
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Chapter 12 
Image Classification with TensorFlow and 
OpenCV 
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Introduction 
Image classification is a fundamental task in computer vision, where the goal is to assign 
a label to an image based on its content. In this chapter, we will explore how to use 
TensorFlow and OpenCV—two powerful tools in the field of artificial intelligence and 
computer vision—to build an image classification system. 
TensorFlow is one of the most popular deep learning frameworks for training and 
deploying machine learning models. OpenCV, on the other hand, is a widely-used 
library for real-time computer vision tasks such as image processing, feature extraction, 
and object detection. 
By the end of this chapter, you’ll have the skills to build your own image classification 
model using TensorFlow and preprocess images using OpenCV. 
 
12.1. Understanding Image Classification 
Before diving into the code, let’s first understand what image classification is and why 
it's useful. 
 
Image Classification is a supervised learning task where we train a model to recognize 
objects or scenes in images. Given an image, the model predicts the label (or class) to 
which the image belongs. 
For example, if you have an image of a dog, the model should output "dog." If the image 
contains a cat, it should output "cat." 
Common applications of image classification include: 

• Identifying objects in photographs. 
• Medical image analysis (e.g., classifying MRI scans). 
• Facial recognition. 
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12.2. Setting Up the Environment 
To get started, you need to set up your development environment. You’ll need Python, 
TensorFlow, and OpenCV. If you don’t have them installed, use the following 
commands: 
 
pip install tensorflow opencv-python 
 
 
12.3. Loading and Preprocessing Images with OpenCV 
OpenCV (Open Source Computer Vision Library) is a powerful library for real-time 
image processing. We’ll use OpenCV to load and preprocess images before feeding 
them into our TensorFlow model. 
 
Loading an Image with OpenCV 
Here’s how you can load an image using OpenCV: 
 
import cv2 
 
# Load an image from a file 
image = cv2.imread('dog.jpg') 
 
# Display the image 
cv2.imshow('Image', image) 
cv2.waitKey(0) 
cv2.destroyAllWindows() 
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In this example, cv2.imread() loads an image from the disk, and cv2.imshow() displays it 
in a window. 
 
Converting Image to RGB 
OpenCV loads images in BGR (Blue-Green-Red) format by default. However, 
TensorFlow expects images in RGB (Red-Green-Blue) format. We can convert the 
image to RGB using the following code: 
 
# Convert the image from BGR to RGB 
image_rgb = cv2.cvtColor(image, cv2.COLOR_BGR2RGB) 
 
 
12.4. Preparing Data for TensorFlow 
Now that we know how to load and preprocess an image, the next step is to prepare the 
data for TensorFlow. To build a classification model, you’ll need a labeled dataset. 
 
Example: Loading a Dataset 
For image classification, we typically use datasets like CIFAR-10, MNIST, or custom 
datasets. TensorFlow provides easy access to some common datasets. For this example, 
let’s use the CIFAR-10 dataset, which contains 60,000 images across 10 classes. 
 
import tensorflow as tf 
from tensorflow.keras.datasets import cifar10 
 
# Load the CIFAR-10 dataset 
(x_train, y_train), (x_test, y_test) = cifar10.load_data() 
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# Normalize the images to the range [0, 1] 
x_train, x_test = x_train / 255.0, x_test / 255.0 
 
 
In this code: 

• cifar10.load_data() loads the CIFAR-10 dataset. 
• The pixel values of images are normalized to the range [0, 1] by dividing by 

255. 
 

12.5. Building the Image Classification Model with TensorFlow 
Now that we have our dataset prepared, let’s build a simple image classification model 
using TensorFlow. We'll use Convolutional Neural Networks (CNNs), which are 
particularly effective for image-related tasks. 
 
Defining the Model 
 
# Define the model architecture 
model = tf.keras.models.Sequential([ 
    # Convolutional Layer 1 
    tf.keras.layers.Conv2D(32, (3, 3), activation='relu', input_shape=(32, 32, 3)), 
    tf.keras.layers.MaxPooling2D((2, 2)), 
 
    # Convolutional Layer 2 
    tf.keras.layers.Conv2D(64, (3, 3), activation='relu'), 
    tf.keras.layers.MaxPooling2D((2, 2)), 
 
    # Convolutional Layer 3 
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    tf.keras.layers.Conv2D(64, (3, 3), activation='relu'), 
 
    # Flatten the output from the convolutional layers 
    tf.keras.layers.Flatten(), 
 
    # Fully connected layer 
    tf.keras.layers.Dense(64, activation='relu'), 
    tf.keras.layers.Dense(10)  # 10 output neurons for 10 classes 
]) 
 
# Compile the model 
model.compile(optimizer='adam', 
              loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True), 
              metrics=['accuracy']) 
 
# Summary of the model 
model.summary() 
 
 
This model consists of: 

• Three convolutional layers followed by max-pooling layers. 
• A fully connected layer with 64 neurons. 
• An output layer with 10 neurons (one for each class). 

 
Training the Model 
Now, let’s train the model using the CIFAR-10 dataset. 
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# Train the model 
history = model.fit(x_train, y_train, epochs=10, validation_data=(x_test, y_test)) 
 
 
Here, model.fit() trains the model for 10 epochs using the training data, and the 
validation data is used to evaluate the model after each epoch. 
 
12.6. Evaluating the Model 
Once the model is trained, you can evaluate its performance on the test set: 
# Evaluate the model 
test_loss, test_acc = model.evaluate(x_test, y_test) 
print(f"Test accuracy: {test_acc}") 
 
 
 
This will give you the model’s accuracy on the test dataset. 
 
12.7. Making Predictions 
After training the model, you can use it to classify new images. Here’s how you can use 
the trained model to make predictions: 
 
import numpy as np 
 
# Make a prediction on a new image 
image = cv2.imread('new_image.jpg') 
image_rgb = cv2.cvtColor(image, cv2.COLOR_BGR2RGB) 
image_resized = cv2.resize(image_rgb, (32, 32))  # Resize to match input shape 
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image_scaled = image_resized / 255.0  # Normalize the image 
 
# Add an extra dimension for batch size (batch size of 1) 
image_input = np.expand_dims(image_scaled, axis=0) 
 
# Predict the class of the image 
predictions = model.predict(image_input) 
predicted_class = np.argmax(predictions) 
 
print(f"Predicted class: {predicted_class}") 
 
 
12.8. Real-World Image Classification with OpenCV and TensorFlow 
In real-world applications, images are often taken with different resolutions, orientations, 
or lighting conditions. You may need to apply various image processing techniques to 
handle such variations. 
 
Using OpenCV for Augmentation: 
 
# Resize, rotate, and flip images to augment the dataset 
image_rotated = cv2.rotate(image_rgb, cv2.ROTATE_90_CLOCKWISE) 
image_flipped = cv2.flip(image_rgb, 1)  # Flip the image horizontally 
 
 
Data augmentation is essential for improving the robustness of your model by exposing 
it to various transformations. 
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12.9. Challenges and Exercises 
To solidify your understanding, here are some exercises for you to complete: 

Exercise 1: Load the CIFAR-10 dataset, train a model, and evaluate it on the test 
set. Try to achieve at least 70% accuracy. 
Exercise 2: Preprocess images from a custom dataset using OpenCV and train the 
same model on this new dataset. 
Exercise 3: Experiment with adding more convolutional layers and different 
activation functions (e.g., sigmoid, tanh) to improve model performance. 
Exercise 4: Implement a feature where the user can upload an image and classify it 
in real-time using a web application built with Flask or Streamlit. 

 
12.10. Summary 
In this chapter, we’ve learned how to perform image classification using TensorFlow 
and OpenCV. We started by understanding the concept of image classification, then 
moved on to loading and preprocessing images using OpenCV. After preparing our data, 
we built and trained a convolutional neural network for image classification. We also 
covered evaluating the model and making predictions on new images. 
By completing the exercises, you will gain hands-on experience in building and 
deploying your own image classification models. 
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Chapter 13 
Creating a Recommendation System 
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Introduction 
Recommendation systems have become an essential part of modern applications, from 
online shopping to movie streaming platforms. These systems help provide personalized 
recommendations to users, increasing engagement and satisfaction. Think of platforms 
like Netflix, Amazon, and Spotify—they all use recommendation systems to suggest 
products, movies, and songs based on users' preferences and behaviors. 
In this chapter, we will explore how to build a recommendation system using Python. 
We will go over two common types of recommendation systems: Collaborative 
Filtering and Content-Based Filtering. You'll learn how to implement both, starting 
with the simplest methods and then moving toward more complex algorithms. 
By the end of this chapter, you will have the knowledge to create your own 
recommendation system tailored to real-world applications. 
 
13.1. Understanding Recommendation Systems 
Recommendation systems (or recommenders) are designed to predict what items 
(products, movies, songs, etc.) a user will like based on their preferences, previous 
behavior, and data from similar users. There are two main approaches to 
recommendation systems: 

• Collaborative Filtering: This approach relies on user-item interactions and 
suggests items based on the preferences of similar users. It can be divided into 
two categories: 

o User-based Collaborative Filtering: Suggests items that similar users 
liked. 

o Item-based Collaborative Filtering: Suggests items that are similar 
to items the user has liked. 

• Content-Based Filtering: This approach recommends items based on the 
features of the items themselves. For example, recommending a movie based on 
the genre or director. 
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13.2. Setting Up Your Environment 
Before diving into the implementation, ensure that you have the necessary tools 
installed. For this chapter, we'll be using Python and the pandas, scikit-learn, and 
surprise libraries. 
 
pip install pandas scikit-learn surprise 
 
 
We will use pandas to handle and process data, scikit-learn for some utility functions, 
and surprise to implement collaborative filtering. 
 
13.3. Collaborative Filtering Approach 
Let's begin by building a simple Collaborative Filtering recommendation system. We 
will use the MovieLens dataset, which contains information about movies and users' 
ratings. 
 
Step 1: Loading the Dataset 
We’ll start by loading the MovieLens dataset, which contains movies and ratings data. 
 
import pandas as pd 
from surprise import Dataset, Reader 
 
# Load the MovieLens dataset 
reader = Reader(rating_scale=(1, 5)) 
data = Dataset.load_builtin('ml-100k')  # Load the built-in MovieLens 100k dataset 
 



AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
96 

 

# Convert to a pandas dataframe for easier manipulation 
trainset = data.split(n_folds=3) 
trainset = trainset[0] 
 
 
In this code: 

• We use surprise.Reader to load the MovieLens data. 
• Dataset.load_builtin() loads a pre-built dataset containing user ratings on 

movies. 
 

Step 2: Building a Collaborative Filtering Model 
In collaborative filtering, we can use algorithms like K-Nearest Neighbors (KNN) or 
Matrix Factorization. Here, we will implement KNN-based collaborative filtering 
using the surprise library. 
 
from surprise import KNNBasic 
from surprise import accuracy 
 
# Create the KNN model using collaborative filtering 
sim_options = { 
    'name': 'cosine', 
    'user_based': True  # Use user-based collaborative filtering 
} 
model = KNNBasic(sim_options=sim_options) 
 
# Train the model 
model.fit(trainset) 
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# Evaluate the model 
predictions = model.test(trainset.build_testset()) 
accuracy.rmse(predictions)  # Root Mean Squared Error (RMSE) 
 
 
In this code: 

• We define a KNN-based collaborative filtering model using cosine similarity 
between users. 

• The model is trained and evaluated using the RMSE metric, which gives an idea 
of how well the model predicts user ratings. 
 

Step 3: Making Predictions 
After training the model, you can use it to predict ratings for specific user-item pairs: 
 
# Predict the rating for user 1 on movie 50 
prediction = model.predict(1, 50) 
print(f"Predicted Rating: {prediction.est}") 
 
 
13.4. Content-Based Filtering Approach 
Now, let's move on to Content-Based Filtering, where we recommend items based on 
their features. In this example, we will recommend movies based on their genres. 
 
Step 1: Loading the Movie Data 
First, let's load the movie data and prepare the features (in this case, genres). 
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# Load movie data (movies.csv contains movie titles and genres) 
movies = pd.read_csv('movies.csv')  # Example CSV format with 'movieId', 'title', 
'genres' 
 
# Check the data 
print(movies.head()) 
 
 
The movies.csv file should have columns like movieId, title, and genres, where genres is 
a list of genres associated with each movie. 
 
Step 2: Preprocessing the Genres 
For content-based filtering, we need to convert the genres into a format that our model 
can process. One common technique is One-Hot Encoding. 
 
# One-hot encode genres 
movies['genres'] = movies['genres'].str.split('|') 
movies_expanded = movies.explode('genres')  # Create separate rows for each genre 
movies_encoded = pd.get_dummies(movies_expanded['genres']) 
 
# Display the one-hot encoded genres 
print(movies_encoded.head()) 
 
 
Step 3: Building the Content-Based Recommender 
We can now use the cosine similarity between the genres of movies to recommend 
similar items. Here's how you can calculate similarity between movies: 
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from sklearn.metrics.pairwise import cosine_similarity 
 
# Compute the cosine similarity matrix between movies 
similarity_matrix = cosine_similarity(movies_encoded) 
 
# Find the most similar movies for a given movie (e.g., movie 1) 
movie_index = 0  # Movie 1 
similar_movies = similarity_matrix[movie_index] 
similar_movie_indices = similar_movies.argsort()[-6:][::-1]  # Top 5 similar movies 
 
# Display the top 5 similar movies 
for i in similar_movie_indices: 
    print(movies.iloc[i]['title']) 
 
 
In this code: 

• We compute the cosine similarity between movies based on their genres. 
• For a given movie (movie 1 in this case), we find the top 5 most similar movies 

based on their genre similarity. 
 

13.5. Hybrid Recommendation System 
While Collaborative Filtering and Content-Based Filtering are powerful on their own, 
we can combine both methods to create a Hybrid Recommender System. This system 
will take into account both user preferences and the features of items to recommend the 
best items. 
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Step 1: Combining the Approaches 
You can combine predictions from both models by weighting their results or using a 
machine learning algorithm to combine their outputs. 
 
# Combine collaborative filtering and content-based recommendations 
# (This is a simplified example, and you may apply more sophisticated methods) 
combined_predictions = (collaborative_predictions + content_based_predictions) / 2 
 
 
Step 2: Evaluating the Hybrid Model 
You can evaluate the hybrid system using the same evaluation techniques we applied 
earlier (e.g., RMSE). 
 
13.6. Real-World Applications 
Recommendation systems are widely used in real-world applications such as: 

• E-commerce: Recommending products based on customer browsing and 
purchase history. 

• Streaming services: Recommending movies, music, or TV shows based on 
user preferences. 

• Social media: Suggesting friends, pages, or posts based on user activity. 
 
13.7. Challenges and Exercises 
Here are some exercises to help reinforce what you’ve learned: 

Exercise 1: Implement a User-based Collaborative Filtering recommendation 
system for the MovieLens dataset. 
Exercise 2: Build a content-based recommendation system using a dataset of your 
choice (e.g., recommending books based on genre). 
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Exercise 3: Combine Collaborative Filtering and Content-Based Filtering to 
build a hybrid recommendation system and compare its performance with individual 
models. 
Exercise 4: Evaluate the recommendation system's performance using precision, 
recall, and F1-score. 

 
13.8. Summary 
In this chapter, we learned how to build two types of recommendation systems: 
Collaborative Filtering and Content-Based Filtering. We saw how to use the 
MovieLens dataset to create personalized recommendations for users based on their 
ratings and item features. Additionally, we explored how to combine both approaches 
into a Hybrid Recommender System for even better performance. 
Recommendation systems are an essential part of many applications, and understanding 
how to build them is an important skill for anyone working with data. 
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Chapter 14 
Building an AI-Powered Website  
(e.g., using Streamlit) 
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Introduction 
In recent years, the integration of Artificial Intelligence (AI) into web applications has 
grown exponentially. With advancements in machine learning and natural language 
processing, building AI-powered websites has become more accessible. These websites 
can provide interactive experiences, make intelligent predictions, and even automate 
tasks for users. 
In this chapter, we will guide you through the process of creating a simple AI-powered 
website using Streamlit, a Python framework that makes it easy to build interactive web 
applications with AI functionalities. We will focus on building a simple AI model for a 
real-world problem and then deploy it on a website. 
By the end of this chapter, you’ll understand how to use Streamlit to integrate AI into a 
web application, making it interactive and user-friendly. 
 
14.1. What is Streamlit? 
Streamlit is an open-source Python library that allows developers to build interactive 
web applications for data science and machine learning tasks. It is particularly well-
suited for AI-related projects because it integrates seamlessly with popular Python 
libraries like TensorFlow, PyTorch, scikit-learn, and pandas. 
With Streamlit, you can quickly turn your data science projects or machine learning 
models into interactive web apps with minimal effort and no prior web development 
experience. 
 
Key Features of Streamlit: 

• Simple and intuitive: Streamlit’s API is simple, allowing you to write code 
with just a few lines to create interactive components. 

• Real-time updates: Any change in the input or data is reflected in real-time on 
the website. 
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• Easy deployment: Streamlit apps can be easily deployed to the web using 
platforms like Streamlit Cloud, Heroku, or AWS. 
 

14.2. Setting Up the Environment 
Before we start building the AI-powered website, you need to set up the necessary tools. 
Follow the steps below to prepare your environment: 

1. Install Streamlit: To install Streamlit, open a terminal or command prompt and 
run: 

 
pip install streamlit 
 
 

2. Install Additional Libraries: You may also need to install other libraries such 
as pandas and scikit-learn for data manipulation and machine learning tasks. 

 
pip install pandas scikit-learn 
 
 

3. Install the AI/ML Model: For this example, we’ll use a pre-trained model for 
Iris flower classification, which we will deploy through the web interface. 
 

14.3. Creating the AI Model 
In this section, we will use the Iris dataset, a well-known dataset used for classification 
tasks. The goal is to build a simple machine learning model that classifies iris flowers 
into three categories based on their features. 
 
Step 1: Load and Prepare the Data 
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We will use scikit-learn to load the Iris dataset and preprocess the data for model 
training. 
 
import pandas as pd 
from sklearn.datasets import load_iris 
from sklearn.model_selection import train_test_split 
from sklearn.ensemble import RandomForestClassifier 
from sklearn.preprocessing import StandardScaler 
 
# Load the Iris dataset 
iris = load_iris() 
X = iris.data 
y = iris.target 
 
# Split the data into training and testing sets 
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42) 
 
# Standardize the data (scaling the features) 
scaler = StandardScaler() 
X_train = scaler.fit_transform(X_train) 
X_test = scaler.transform(X_test) 
 
# Train the model (Random Forest Classifier) 
model = RandomForestClassifier(n_estimators=100, random_state=42) 
model.fit(X_train, y_train) 
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Here, we use the Random Forest classifier, which is an ensemble learning algorithm. 
The model is trained on the Iris dataset, and we apply feature scaling to improve model 
performance. 
 
Step 2: Evaluate the Model 
Let’s evaluate how well the model performs on the test set: 
 
# Evaluate the model 
accuracy = model.score(X_test, y_test) 
print(f"Model accuracy: {accuracy * 100:.2f}%") 
 
 
This will print the accuracy of the model on the test dataset. 
 
14.4. Building the Streamlit Web Application 
Now that we have the AI model, let’s build a simple web interface using Streamlit where 
users can input the features of an iris flower and get predictions. 
Step 1: Initialize the Streamlit App 
Create a new Python file called app.py where you’ll write your Streamlit app code. 
 
import streamlit as st 
import numpy as np 
 
# Title of the web application 
st.title("Iris Flower Classification Web App") 
 
# Description 
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st.write("This web app uses a machine learning model to classify Iris flowers into three 
species based on their sepal and petal dimensions.") 
 
# Input fields for the user to enter flower measurements 
sepal_length = st.slider("Sepal Length (cm)", 4.0, 8.0, 5.0) 
sepal_width = st.slider("Sepal Width (cm)", 2.0, 5.0, 3.0) 
petal_length = st.slider("Petal Length (cm)", 1.0, 7.0, 4.0) 
petal_width = st.slider("Petal Width (cm)", 0.1, 3.0, 1.0) 
 
# Prepare the user input for the model 
user_input = np.array([[sepal_length, sepal_width, petal_length, petal_width]]) 
 
# Predict the flower species based on the input 
prediction = model.predict(user_input) 
species = iris.target_names[prediction][0] 
 
# Display the prediction 
st.write(f"The predicted Iris species is: **{species}**") 
 
 
In this code: 

• We use Streamlit widgets like st.slider to take input from the user for the iris 
flower's sepal and petal dimensions. 

• The model.predict() function is used to predict the flower species based on the 
user's input. 

• The prediction is displayed dynamically on the web page using st.write(). 
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Step 2: Run the Streamlit App 
To run the app, use the following command in the terminal: 
 
streamlit run app.py 
 
 
This will start the web app, and you can open it in a browser where you can input flower 
measurements and get a species prediction. 
 
14.5. Enhancing the User Interface 
Streamlit makes it easy to enhance the user interface. You can add images, graphs, and 
interactive elements to make your app more engaging. 
For example, to display an image of the Iris flower species, you can use: 
 
# Display images based on the prediction 
if species == "setosa": 
    st.image("setosa_image.jpg", caption="Iris Setosa", use_column_width=True) 
elif species == "versicolor": 
    st.image("versicolor_image.jpg", caption="Iris Versicolor", use_column_width=True) 
else: 
    st.image("virginica_image.jpg", caption="Iris Virginica", use_column_width=True) 
 
 
This will display an image corresponding to the predicted species. 
 
14.6. Deploying the AI-Powered Website 
Once your app is ready, you can deploy it online to share with others. 
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Step 1: Deploying on Streamlit Cloud 

1. Go to Streamlit Cloud and sign up or log in. 
2. Create a new app by connecting your GitHub repository (where your app.py is 

stored). 
3. Streamlit will automatically build and deploy your app. 

 
Step 2: Deploying on Other Platforms 
You can also deploy your app on other platforms like Heroku or AWS. To deploy on 
Heroku, for example, follow these steps: 

1. Create a Procfile in the project folder with the following content: 
 
web: streamlit run app.py 
 
 

2. Initialize a git repository, commit your code, and push it to Heroku: 
 
git init 
heroku create your-app-name 
git add . 
git commit -m "First commit" 
git push heroku master 
 
 
14.7. Challenges and Exercises 
Here are some challenges to help you practice and deepen your understanding of 
building AI-powered websites: 
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Exercise 1: Build an AI-powered recommendation system using Streamlit, where 
users can input preferences (e.g., movie genre) and get movie suggestions. 
Exercise 2: Integrate a pre-trained model like TensorFlow or PyTorch into your 
Streamlit app and create an image classifier. 
Exercise 3: Add more interactive features to your app, such as sliders for different 
parameters or graphs that visualize predictions over time. 
Exercise 4: Deploy your app on Heroku or AWS and share the link with others. 
 

14.8. Summary 
In this chapter, we learned how to create an AI-powered website using Streamlit. We 
started by building a simple machine learning model for iris flower classification and 
then created an interactive web app where users could input flower measurements and 
receive predictions. Finally, we discussed how to deploy the app to the cloud and 
enhance the user experience. 
By following these steps, you can easily integrate AI into web applications and create 
engaging, interactive platforms for users to experience the power of machine learning in 
real-time. 
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Chapter 15 
The Future of AI: Opportunities  
and Challenges 
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Introduction 
Artificial Intelligence (AI) has already transformed many aspects of our lives, from 
everyday tasks like virtual assistants to complex systems such as autonomous vehicles 
and healthcare diagnostics. But what lies ahead? What opportunities does AI offer for 
the future, and what challenges do we need to overcome? In this chapter, we will explore 
the future of AI, discussing its potential applications, the challenges it faces, and the 
ethical considerations that must guide its development. 
The pace at which AI is advancing is accelerating. As AI continues to evolve, it will 
reshape industries, economies, and societies. Understanding the opportunities and 
challenges that lie ahead is essential for anyone involved in the field of AI, whether 
you're a researcher, a developer, a policymaker, or simply an enthusiast of emerging 
technologies. 
 
15.1. The Growing Potential of AI 
AI is becoming an integral part of various industries, enabling solutions that were once 
considered science fiction. As we look to the future, we can anticipate even greater 
advances in AI's capabilities, leading to new opportunities in several domains: 
 
15.1.1. Healthcare and Medicine 
AI is already playing a crucial role in healthcare, from assisting in diagnosis to 
predicting patient outcomes. However, the future holds even greater promise: 

• AI-driven personalized medicine: AI can analyze vast amounts of data from 
patients, such as genetic information, lifestyle habits, and medical history, to 
create personalized treatment plans. 

• Improved diagnostic tools: AI models can enhance the accuracy and speed of 
diagnosing diseases, including detecting early signs of conditions like cancer 
and heart disease from medical imaging or genetic data. 
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• Drug discovery: AI can analyze biological data to identify new drug 
candidates, making the process of drug discovery faster and less costly. 

The use of AI in healthcare promises to not only improve outcomes but also democratize 
healthcare by providing tools and expertise that may not be widely available, particularly 
in remote or underserved regions. 
 
15.1.2. Autonomous Systems and Robotics 
One of the most exciting areas of AI development is the rise of autonomous systems and 
robotics. These systems are already impacting industries like manufacturing, logistics, 
and transportation, and they are poised to revolutionize sectors such as agriculture and 
construction. 

• Self-driving vehicles: Autonomous vehicles, including cars, trucks, and drones, 
have the potential to revolutionize transportation. AI-powered systems will 
improve road safety, reduce traffic congestion, and enable more efficient 
logistics networks. 

• Industrial robots: In factories, AI-driven robots are increasingly capable of 
performing complex tasks, from assembly to quality control. These robots are 
more adaptable, reliable, and cost-efficient than ever before. 

• Agricultural automation: AI-powered drones and robots will help monitor 
crop health, optimize irrigation, and assist with harvesting, improving 
productivity while reducing environmental impact. 
 

15.1.3. Natural Language Processing and Human-AI Interaction 
The field of Natural Language Processing (NLP) is rapidly advancing, enabling AI 
systems to better understand, interpret, and respond to human language. As AI continues 
to improve in NLP, we will see more sophisticated human-AI interactions: 
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• Enhanced virtual assistants: Virtual assistants like Siri, Alexa, and Google 
Assistant will become more conversational, understanding the context and 
nuances of human speech. 

• Emotion recognition: AI systems will be able to detect emotions from speech, 
text, or facial expressions, making interactions more empathetic and 
personalized. 

• Language translation: Real-time, accurate language translation will become 
more seamless, breaking down language barriers and enabling global 
communication. 

AI’s ability to understand and interact in human language will open up new 
opportunities in customer service, education, entertainment, and beyond. 
 
15.2. The Challenges AI Will Face 
While the future of AI is filled with exciting opportunities, there are also significant 
challenges that need to be addressed. These challenges are not just technical but also 
ethical, social, and economic. 
 
15.2.1. Data Privacy and Security 
As AI systems become more embedded in our lives, they will have access to vast 
amounts of personal data. This raises significant concerns about privacy and security: 

• Data breaches: With AI systems processing sensitive personal information, 
there is a risk of data breaches that could expose individuals' private 
information. 

• Surveillance: The use of AI in surveillance, whether by governments or private 
companies, could lead to mass surveillance and the erosion of personal privacy. 
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• Ethical data collection: AI systems require large amounts of data to function 
effectively. The question arises: How do we ensure that data is collected 
ethically, with proper consent and without exploitation? 

Ensuring the privacy and security of data will be crucial as AI becomes more pervasive. 
Striking a balance between the benefits of AI and the protection of individual rights will 
be a key challenge moving forward. 
 
15.2.2. Bias and Fairness 
AI systems are only as good as the data they are trained on. If the data contains biases—
whether based on race, gender, or socioeconomic status—the AI model will likely reflect 
and perpetuate those biases. 

• Discrimination in decision-making: AI systems used in hiring, lending, or law 
enforcement could make biased decisions if they are trained on biased historical 
data. 

• Transparency and accountability: As AI systems become more complex, it 
becomes harder to understand how they make decisions. This lack of 
transparency could lead to a lack of accountability for AI-driven decisions. 

Addressing bias in AI will require diverse and representative datasets, as well as 
transparency in AI development and decision-making processes. 
 
15.2.3. Job Displacement and Economic Impact 
As AI systems become more capable, they will increasingly take over tasks traditionally 
performed by humans. While AI has the potential to improve productivity, it also raises 
concerns about job displacement: 

• Automation of low-skill jobs: AI and robotics are expected to automate many 
manual labor jobs, particularly in industries like manufacturing, transportation, 
and customer service. 



AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
116 

 

• Shifting job roles: As AI takes over routine tasks, new roles will emerge in 
fields like data science, AI ethics, and machine learning engineering. However, 
there will likely be a skills gap that will require significant investment in 
retraining and education. 

The economic impact of AI-driven automation will need to be addressed through 
policies that promote job retraining, social safety nets, and economic redistribution. 
 
15.2.4. Regulation and Governance 
AI’s rapid development has outpaced the ability of governments and international 
organizations to regulate its use. There are several key issues that need to be addressed: 

• AI ethics: Who is responsible when an AI system causes harm? How can we 
ensure AI behaves ethically and safely in all contexts? 

• Global coordination: AI development is happening at a global scale. There 
needs to be international cooperation to create common standards for AI 
development and use. 

• AI in warfare: The use of AI in autonomous weapons and military systems 
poses ethical and security risks. How can we ensure AI is not misused in ways 
that could lead to conflict? 

Creating robust and adaptive regulatory frameworks will be essential for ensuring that 
AI benefits society as a whole while minimizing harm. 
 
15.3. Ethical Considerations for AI 
Ethics will play a central role in shaping the future of AI. As AI systems become more 
powerful, it is essential to consider how they are developed, deployed, and used: 

• Accountability: Who is responsible for the actions of an AI system? How do 
we ensure that AI-driven decisions are transparent and accountable? 
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• Bias and fairness: How do we ensure that AI systems treat all individuals 
equally and fairly, without reinforcing harmful stereotypes or biases? 

• Autonomy and control: As AI systems become more autonomous, we must 
consider the level of control humans should retain over AI systems, particularly 
in critical areas like healthcare and defense. 

By addressing these ethical questions, we can ensure that AI development is aligned with 
human values and societal well-being. 
 
15.4. The Path Forward 
The future of AI is filled with immense potential, but it also requires careful planning, 
responsible development, and thoughtful consideration of its societal impact. Here are 
some ways we can ensure that AI develops in a positive direction: 

• Promote AI literacy: Educate people about AI and its potential benefits and 
risks. This will empower individuals to make informed decisions about how AI 
should be used. 

• Encourage ethical AI research: Support research that focuses on building AI 
systems that are fair, transparent, and accountable. 

• Foster collaboration: Collaboration between governments, industry, and 
academia is essential for creating global standards and regulations for AI. 
 

15.5. Challenges and Exercises 
Here are some exercises to help you reflect on the future of AI and its potential impact: 

Exercise 1: Identify three areas where AI could revolutionize your field of work 
(e.g., healthcare, education, finance). What challenges would you need to overcome 
to implement AI in those areas? 
Exercise 2: Research and analyze a real-world case where AI caused harm or was 
misused. What went wrong, and how could such issues be prevented in the future? 
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Exercise 3: Explore the ethical implications of AI in warfare. How can we ensure 
that autonomous systems are used responsibly in defense applications? 
 

15.6. Summary 
In this chapter, we explored the exciting opportunities and significant challenges that lie 
ahead for AI. From revolutionizing healthcare and transportation to addressing issues 
like privacy, bias, and job displacement, AI will have a profound impact on our world. 
However, for AI to reach its full potential in a responsible and ethical manner, careful 
consideration, regulation, and global cooperation will be essential. 
As AI continues to evolve, it will undoubtedly shape the future in ways we can only 
begin to imagine. By understanding the opportunities and challenges, we can help ensure 
that AI benefits all of humanity. 
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Chapter 16 
Learning Path: From Beginner to Expert 
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Introduction 
Embarking on a journey to master Artificial Intelligence (AI) can seem daunting, 
especially with the rapid pace of advancements in the field. However, with the right 
approach, resources, and mindset, anyone can become proficient in AI—from complete 
beginners to seasoned experts. 
In this chapter, we’ll break down a structured learning path for AI that will take you 
from foundational knowledge to expert-level skills. We will focus on practical learning 
strategies, recommended tools, and step-by-step advice to guide you through your 
learning journey. Whether you are a student, a professional looking to shift careers, or 
simply someone passionate about AI, this guide will help you navigate the world of AI. 
 
16.1. Getting Started: The Beginner’s Stage 
Starting out in AI can feel overwhelming because of the vast amount of knowledge 
required. However, the first step is to focus on building a solid foundation in the core 
concepts. Here are the essential areas you should focus on as a beginner: 
 
16.1.1. Mathematics: The Foundation of AI 
AI and machine learning are heavily dependent on mathematical concepts. Don’t worry 
if you don’t have a background in advanced mathematics—start with the basics and 
build your way up. Focus on these key areas: 

• Linear Algebra: Vectors, matrices, and operations on them. This is crucial for 
understanding how data is represented and manipulated in AI algorithms. 

• Calculus: Basics of differentiation and integration. This helps in understanding 
optimization techniques used in training AI models, particularly in deep 
learning. 
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• Probability and Statistics: Understanding probability distributions, random 
variables, and statistical methods is essential for grasping machine learning 
algorithms. 

• Discrete Mathematics: Logic, sets, graphs, and combinatorics are useful, 
especially in AI fields like search algorithms and optimization. 

You don’t need to be an expert in all of these topics to start with AI, but having a basic 
understanding will make it much easier to learn more advanced AI concepts later. 
 
16.1.2. Programming Skills: Python is Key 
Python is the most widely used programming language in AI. It’s relatively easy to learn 
and has a huge ecosystem of libraries that make AI development accessible. Here are 
some essential steps for mastering Python: 

• Learn the Basics: Understand variables, loops, conditionals, functions, and 
object-oriented programming (OOP). 

• Practice: Use platforms like LeetCode, HackerRank, or Codewars to practice 
coding challenges and improve your problem-solving skills. 

• AI Libraries: Familiarize yourself with Python libraries such as NumPy, 
pandas, Matplotlib, and scikit-learn. These libraries will help you handle 
data, perform basic analysis, and implement machine learning models. 
 

16.1.3. Introduction to Machine Learning 
Once you’re comfortable with the basic mathematics and programming concepts, it’s 
time to dive into machine learning (ML). Start with the basics: 

• Supervised Learning: Learn how to train models to predict outputs based on 
labeled data. Key algorithms include linear regression, decision trees, and 
support vector machines (SVM). 
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• Unsupervised Learning: Explore clustering and dimensionality reduction 
techniques like k-means clustering and principal component analysis (PCA). 

• Evaluation Metrics: Learn how to evaluate model performance using metrics 
like accuracy, precision, recall, and F1-score. 
 

16.2. Advancing Your Knowledge: Intermediate Level 
As you gain more confidence with the basics, it’s time to move on to more advanced 
topics and specialized areas of AI. Here are some steps you can take at the intermediate 
stage: 
 
16.2.1. Deep Learning 
Deep learning is one of the most powerful tools in AI, especially for tasks such as image 
recognition, natural language processing (NLP), and speech recognition. To advance in 
AI, deep learning knowledge is essential. 

• Neural Networks: Understand how simple neural networks work, including 
layers, activation functions, and backpropagation. 

• Convolutional Neural Networks (CNNs): Explore CNNs for image 
processing tasks. Learn how to use CNNs for tasks like image classification and 
object detection. 

• Recurrent Neural Networks (RNNs): Learn how RNNs work for sequential 
data, such as time series and text. Understand LSTM and GRU models, which 
are specialized types of RNNs. 

• Frameworks: Get hands-on experience with deep learning libraries such as 
TensorFlow and PyTorch. These libraries provide pre-built functions to create 
complex models quickly. 
 

16.2.2. Natural Language Processing (NLP) 
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NLP focuses on enabling machines to understand and generate human language. It’s a 
critical area of AI, with applications in chatbots, translation, sentiment analysis, and 
more. 

• Text Preprocessing: Learn how to clean and preprocess text data (e.g., 
tokenization, stop word removal, stemming). 

• Word Embeddings: Understand word embeddings such as Word2Vec and 
GloVe for converting words into numerical representations. 

• Transformers: Dive into transformer models such as BERT and GPT-3, 
which have revolutionized NLP tasks by allowing for better context 
understanding. 
 

16.2.3. Reinforcement Learning (RL) 
Reinforcement learning involves training agents to make decisions in an environment to 
maximize a reward. While more advanced, it’s becoming increasingly important for AI 
applications in robotics, gaming, and autonomous vehicles. 

• Markov Decision Process (MDP): Learn the basics of MDPs, which model 
decision-making problems. 

• Q-Learning: Implement Q-learning, a key RL algorithm. 
• Deep Reinforcement Learning (DRL): Explore DRL, where deep learning is 

combined with reinforcement learning to handle more complex environments. 
 

16.3. Becoming an Expert: Advanced AI Topics 
At the expert level, you should be comfortable working with sophisticated AI 
techniques, leading projects, and contributing to research. Here are some areas to explore 
at the advanced stage: 
 
16.3.1. AI Ethics and Fairness 
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As AI becomes more prevalent, ethical concerns around its use and deployment grow. It 
is essential to consider how AI systems affect society and ensure fairness, transparency, 
and accountability. 

• Bias in AI: Learn how bias can be introduced into AI models and how to 
mitigate it. 

• Explainable AI: Understand techniques for making AI models more 
interpretable and understandable to humans. 

• Ethical Implications: Study the broader societal impacts of AI, such as privacy 
concerns, surveillance, and the future of work. 
 

16.3.2. Advanced Topics in Machine Learning 
To further deepen your expertise, you can explore more specialized machine learning 
topics: 

• Transfer Learning: Use pre-trained models on a new task with limited data. 
• Generative Models: Explore models like GANs (Generative Adversarial 

Networks) for generating new data (e.g., images, text). 
• Meta-Learning: Study methods for designing models that can learn how to 

learn, which is a key area in developing more generalizable AI. 
 
16.3.3. AI Research and Innovation 
Contribute to the field by engaging in AI research and development: 

• Stay Updated: Follow the latest research papers from conferences like 
NeurIPS, ICML, and CVPR. 

• Experiment and Innovate: Work on projects that push the boundaries of AI 
technology. Contribute to open-source AI projects to gain real-world experience 
and collaborate with other researchers. 
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• Publish: Share your research and findings with the AI community through 
papers, blogs, or open-source projects. 

 
16.4. Learning Resources 
To guide you through this learning journey, here’s a list of essential resources: 

• Books: 
o "Deep Learning" by Ian Goodfellow, Yoshua Bengio, and Aaron 

Courville. 
o "Pattern Recognition and Machine Learning" by Christopher Bishop. 
o "Hands-On Machine Learning with Scikit-Learn, Keras, and 

TensorFlow" by Aurélien Géron. 
• Online Courses: 

o Coursera: "Machine Learning" by Andrew Ng, "Deep Learning 
Specialization" by Andrew Ng. 

o Fast.ai: Practical deep learning courses. 
o Udacity: AI and machine learning nanodegrees. 

• Communities: 
o Stack Overflow and GitHub for programming and open-source 

contributions. 
o Kaggle for machine learning competitions and datasets. 
o Reddit (r/MachineLearning, r/learnmachinelearning) for discussions 

and resources. 
 

16.5. Challenges and Exercises 
To help solidify your learning, here are some exercises for each stage of your AI 
learning path: 
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Exercise 1: Implement a linear regression model from scratch and evaluate it on a 
simple dataset. 
Exercise 2: Build a basic image classifier using TensorFlow or PyTorch and 
evaluate its performance on a popular dataset (e.g., CIFAR-10). 
Exercise 3: Explore a real-world dataset on Kaggle and apply different machine 
learning algorithms to predict outcomes. 
Exercise 4: Research and write a blog post about the ethical considerations of AI in 
a specific application (e.g., self-driving cars, facial recognition). 
Exercise 5: Contribute to an open-source AI project on GitHub and submit a pull 
request. 
 

16.6. Summary 
In this chapter, we outlined a structured learning path for mastering AI, from the basics 
of programming and mathematics to advanced topics in deep learning, reinforcement 
learning, and AI ethics. By following this path and using the recommended resources, 
you will be well on your way to becoming an AI expert. Remember, the journey to 
mastering AI is not linear, and the key to success is consistent learning, hands-on 
practice, and a curiosity to explore new concepts and innovations. 
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Chapter 17 
How to Stay Up-to-Date in the World of AI? 
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Introduction 
The world of Artificial Intelligence (AI) is constantly evolving. New algorithms, tools, 
frameworks, and applications are developed daily, making it essential to stay up-to-date 
with the latest advancements. Whether you're a student, researcher, developer, or 
enthusiast, staying current with AI is crucial for success and relevance in the field. 
In this chapter, we’ll explore effective strategies to help you keep pace with the rapidly 
changing world of AI. We will discuss the best resources, methods, and communities to 
follow, as well as tips on how to incorporate continuous learning into your daily routine. 
 
17.1. Why is it Important to Stay Up-to-Date in AI? 
The field of AI is advancing at an unprecedented rate. Every year brings new 
breakthroughs, and technologies that were once considered cutting-edge are quickly 
surpassed by newer innovations. Here are a few reasons why staying up-to-date is 
critical in AI: 

• Continuous Learning: As AI algorithms become more powerful and efficient, 
staying informed allows you to adopt the latest techniques in your work. 

• Career Growth: AI is transforming industries across the globe. Professionals 
who keep their skills current are more likely to find job opportunities and career 
advancement. 

• Innovation and Creativity: New ideas and approaches in AI can spark 
innovation in your own projects. Staying on top of trends will allow you to 
experiment with the newest tools and techniques. 

Let’s now look at some practical steps to keep yourself updated in the ever-evolving 
field of AI. 
 
17.2. Following Research Papers and Journals 
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AI is a highly research-driven field, and staying updated requires regularly reading 
academic papers and journals. Researchers in AI often publish their findings at 
conferences or in peer-reviewed journals, and these papers introduce the newest 
advancements in the field. 
 
17.2.1. Key AI Conferences 
Many of the latest AI breakthroughs are presented at top conferences. Here are some of 
the most influential AI conferences to keep an eye on: 

• NeurIPS (Conference on Neural Information Processing Systems): NeurIPS 
is one of the most prestigious conferences in machine learning and AI. Papers 
presented here often lead to significant advancements in AI research. 

• ICML (International Conference on Machine Learning): ICML is another 
major conference in the field of machine learning, featuring cutting-edge 
research and applications. 

• CVPR (Conference on Computer Vision and Pattern Recognition): CVPR 
focuses on computer vision and deep learning, offering insights into AI’s 
applications in image processing, video analysis, and autonomous systems. 

• AAAI (Association for the Advancement of Artificial Intelligence): AAAI is 
a prominent conference in AI research, where you can find papers on a wide 
range of AI subfields. 
 

17.2.2. Reading Research Papers 
There are several platforms where you can access AI research papers: 

• arXiv: A free distribution service for research papers, especially in fields like 
AI, machine learning, and computer vision. You can browse the latest papers in 
AI on arXiv.org. 

https://arxiv.org/


AI UNBOXED TOOLS & TECHNIQUES FOR THE FUTURE          Dr.Mohammad Mehdi Shirmohammadi- 2025 
 

 
130 

 

• Google Scholar: Use Google Scholar to find the most cited papers in AI and 
track the work of leading researchers. 

• ResearchGate: A network where researchers share their publications. It’s a 
good place to directly interact with the authors and discuss research ideas. 
 

17.2.3. How to Read AI Research Papers Effectively 
Reading research papers can be daunting, especially for beginners. Here are some tips to 
get the most out of them: 

• Skim First: Start by reading the abstract, conclusion, and any highlighted 
results to get an overview. 

• Understand the Problem: Make sure you clearly understand the problem the 
paper is solving and why it is important. 

• Work Through the Math: If the paper involves mathematical models, take 
time to understand the formulas. Use resources like Khan Academy or 
3Blue1Brown for explanations. 

• Implement the Ideas: After reading, try implementing the algorithm or 
concept in code. This will help reinforce your understanding. 
 

17.3. Keeping Up with AI Tools and Frameworks 
In addition to staying on top of research, you also need to keep track of the latest tools, 
libraries, and frameworks that simplify working with AI. Some of the key libraries and 
tools you should focus on include: 

• TensorFlow: A popular open-source framework for machine learning and deep 
learning, developed by Google. 

• PyTorch: Another widely used deep learning framework, known for its 
flexibility and ease of use in research. 

https://scholar.google.com/
https://www.khanacademy.org/
https://www.youtube.com/c/3blue1brown
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• scikit-learn: A powerful library for machine learning, providing simple and 
efficient tools for data mining and data analysis. 

• Keras: A high-level neural networks API, written in Python and running on top 
of TensorFlow, which simplifies building and training deep learning models. 

• OpenCV: A library for computer vision tasks, including image processing, 
facial recognition, and object detection. 
 

17.3.1. How to Learn New Tools and Frameworks 
• Official Documentation: The best place to start is the official documentation 

for each tool. Most of them offer tutorials and example projects. 
• Online Courses: Platforms like Coursera, Udemy, and edX offer courses on 

the latest AI tools and libraries. Look for courses updated regularly to cover 
new features. 

• Hands-On Projects: The best way to learn is by doing. Start small projects and 
experiment with new tools and libraries. 
 

17.4. Engaging with the AI Community 
One of the most effective ways to stay up-to-date in AI is to engage with the community. 
AI is a rapidly growing field, and being part of discussions will expose you to new 
trends and ideas. Here are some ways to engage: 
 
17.4.1. Social Media and Blogs 

• Twitter: Follow AI researchers, practitioners, and organizations on Twitter. 
Many AI experts post their latest thoughts, papers, and project updates here. 

• Medium: Many AI professionals write tutorials, articles, and research 
summaries on Medium. Subscribe to AI-related publications like Towards 
Data Science. 
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• Subreddits: Join Reddit communities like r/MachineLearning, 
r/learnmachinelearning, and r/ArtificialIntelligence to stay informed and 
participate in discussions. 
 

17.4.2. Join AI Meetups and Conferences 
• Meetups: Platforms like Meetup.com host local AI meetups where you can 

network with other AI enthusiasts, attend talks, and participate in workshops. 
• Online Webinars: Many AI companies, research organizations, and 

educational platforms host online webinars and live streams. These can be great 
for learning from experts and discussing the latest trends in AI. 
 

17.5. Continuous Learning and Experimentation 
AI is not a static field, and to stay current, you need to adopt a mindset of continuous 
learning and experimentation. Here are some tips: 
 
17.5.1. Experiment with New Ideas 

• Work on Personal Projects: The best way to understand AI is by applying it to 
real-world problems. Start with simple projects and gradually move to more 
complex applications. For example, you could build a recommendation system 
or an image classifier. 

• Participate in Competitions: Platforms like Kaggle offer machine learning 
competitions that allow you to tackle real-world problems and compete against 
other data scientists. 
 

17.5.2. Stay Consistent 
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• Set Learning Goals: Break down the learning process into manageable steps. 
For example, learn the basics of deep learning in 2 weeks, or try a new tool 
each month. 

• Practice Regularly: Set aside time each week to practice coding, read research 
papers, or experiment with new AI techniques. 
 

17.6. Challenges and Exercises 
Here are some challenges to help you stay on track and deepen your understanding of 
AI: 

Exercise 1: Subscribe to AI journals, such as arXiv or Google Scholar, and read 
one paper per week. Summarize the key findings and their potential impact on the 
field. 
Exercise 2: Build a small project using a new tool or framework you've recently 
learned. For example, build an image classifier using TensorFlow or a 
recommendation system using scikit-learn. 
Exercise 3: Join an AI-related online community (Reddit, Twitter, or a Meetup 
group) and actively participate in discussions about the latest trends in AI. 
Exercise 4: Follow at least 3 prominent AI researchers or practitioners on social 
media, and engage with their posts by sharing your thoughts or asking questions. 

 
17.7. Summary 
Staying up-to-date in the world of AI requires dedication, curiosity, and continuous 
learning. By following a structured approach—reading research papers, learning new 
tools, engaging with the AI community, and consistently experimenting—you can ensure 
that you remain at the forefront of this rapidly evolving field. 
In this chapter, we covered the importance of staying current in AI and provided 
strategies to keep up with the latest advancements. As the AI landscape evolves, 
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remember that the key to success is lifelong learning and staying engaged with the 
community. 
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Introduction 
The journey into Artificial Intelligence (AI) doesn’t end with this book—it’s a field that 
is constantly evolving with new research, tools, and techniques emerging every day. This 
appendix serves as a guide for further exploration, providing a curated list of AI tools, 
books, websites, online courses, hands-on projects, and ethical considerations that will 
help you continue learning and applying AI concepts in practical scenarios. 
 
Whether you are a beginner, an experienced AI practitioner, or a researcher, these 
resources will help you stay up to date and refine your skills. 
 
AI Tools & Resources List 
AI Libraries and Frameworks 
Here are some of the most widely used AI and Machine Learning frameworks: 
 
TensorFlow (tensorflow.org) – Google’s powerful deep learning framework. 
PyTorch (pytorch.org) – A flexible and intuitive deep learning library by Meta. 
Keras (keras.io) – A high-level neural networks API that runs on top of TensorFlow. 
Scikit-Learn (scikit-learn.org) – A comprehensive library for traditional machine 
learning models. 
OpenCV (opencv.org) – A leading library for computer vision applications. 
Hugging Face Transformers (huggingface.co) – A state-of-the-art NLP framework. 
FastAI (fast.ai) – A high-level deep learning library built on PyTorch. 
 
Online AI Learning Platforms 
The following platforms offer top-tier AI and ML courses, many of which are taught by 
industry leaders and researchers: 
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Coursera (coursera.org) – AI courses by Stanford, Google, and DeepLearning.AI. 
edX (edx.org) – MIT, Harvard, and IBM courses on AI. 
Udacity (udacity.com) – AI and Data Science Nanodegree programs. 
Fast.ai (fast.ai) – Practical deep learning courses for developers. 
Kaggle (kaggle.com) – Free AI courses and real-world competitions. 
 
AI Research and Academic Resources 
For those who want to explore AI from a research perspective, these resources provide 
access to cutting-edge papers and scientific advancements: 
 
arXiv AI Papers (arxiv.org) – A repository of AI research papers. 
Google Scholar (scholar.google.com) – Search and access AI-related academic articles. 
Papers With Code (paperswithcode.com) – AI research papers with corresponding open-
source implementations. 
MIT AI Research (csail.mit.edu) – Latest AI research from MIT CSAIL. 
Stanford AI Lab (ai.stanford.edu) – AI research and open courses from Stanford. 
 
Must-Read Books on AI 
For deeper insights into AI theory, ethics, and practical implementation, consider these 
books: 
 
"Deep Learning" – Ian Goodfellow, Yoshua Bengio, Aaron Courville. 
"Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow" – Aurélien 
Géron. 
"Pattern Recognition and Machine Learning" – Christopher M. Bishop. 
"Artificial Intelligence: A Guide for Thinking Humans" – Melanie Mitchell. 
"The Hundred-Page Machine Learning Book" – Andriy Burkov. 
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Hands-On Projects & Exercises 
The best way to solidify your AI knowledge is by working on real-world projects. Below 
are some project ideas and platforms where you can practice: 
 
Beginner-Level Projects 
House Price Prediction – Train a machine learning model to predict housing prices using 
scikit-learn. 
Sentiment Analysis – Use NLP techniques to analyze the sentiment of customer reviews. 
Handwritten Digit Recognition – Implement an image classifier using TensorFlow and 
the MNIST dataset. 
 
Intermediate-Level Projects 
Chatbot Development – Build an interactive chatbot using Hugging Face Transformers. 
AI-Powered Stock Market Predictor – Use time-series analysis to predict stock prices. 
Fake News Detector – Train a machine learning model to classify real vs. fake news. 
 
Advanced-Level Projects 
Autonomous Driving Simulation – Train a reinforcement learning agent to drive in a 
virtual environment. 
Face Recognition System – Implement facial recognition using OpenCV and deep 
learning. 
GANs for Image Generation – Develop a Generative Adversarial Network (GAN) to 
create realistic images. 
 
Where to Find Datasets 
To implement these projects, you’ll need datasets. The following platforms provide 
high-quality AI datasets: 
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Kaggle Datasets (kaggle.com/datasets) 
Google Dataset Search (datasetsearch.research.google.com) 
UCI Machine Learning Repository (archive.ics.uci.edu/ml) 
AI Commons (ai.google/tools/datasets) 
 
AI Ethics & Responsible Development 
As AI continues to grow in power and influence, it is essential to develop and use AI 
responsibly. Here are the key ethical considerations: 
 
Bias in AI 
AI models can inherit biases from the data they are trained on. 
Ensuring fairness in AI models requires diverse and balanced datasets. 
Privacy & Data Protection 
AI must comply with privacy regulations like GDPR and CCPA. 
Ethical AI systems should prioritize user consent and data security. 
Explainability & Transparency 
AI models should be interpretable so users can understand how decisions are made. 
Methods like SHAP and LIME can help explain AI model predictions. 
AI for Good: Ethical AI Applications 
AI in Healthcare – AI can detect diseases early and improve patient outcomes. 
AI for Environmental Protection – Machine learning models can help combat climate 
change. 
AI for Accessibility – AI-driven tools help people with disabilities access information 
and services. 
 
For a more in-depth look into AI ethics, check out: 
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"The Ethical Algorithm" – Michael Kearns & Aaron Roth. 
"Weapons of Math Destruction" – Cathy O’Neil. 
"Artificial Unintelligence" – Meredith Broussard. 
Final Thoughts 
This appendix provides essential resources, tools, projects, and ethical guidelines to help 
you continue your AI journey beyond this book. AI is a field of endless learning, and 
staying engaged with new research, tools, and hands-on experiences will ensure you 
remain at the forefront of technological advancements. 
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In the ever-evolving world of Artificial 
Intelligence (AI), Machine Learning, 
and Smart Technologies, there are 
individuals whose dedication and 
expertise shape the future of innovation. 
One such figure is Dr. Mohammad 
Mahdi Shirmohammadi, an Assistant 
Professor in Computer Engineering at 
Islamic Azad University, Hamedan, 
with over 20 years of academic and 
research experience in the fields of AI, 
robotics, and intelligent systems. 
Dr. Shirmohammadi's journey in the 
realm of technology began with a B.S. in 
Computer Engineering - Software and 
an M.S. in Information Technology 
(Computer Networks) from Islamic 
Azad University. His thirst for 
knowledge led him to pursue a Ph.D. in Computer Engineering - Software Systems at 
Islamic Azad University, where he specialized in wireless sensor networks, network 
security, smart cities, and decision-making systems. 
As a passionate researcher and educator, he has dedicated his career to bridging the gap 
between theoretical knowledge and practical applications. His expertise has been 
instrumental in guiding students, researchers, and professionals toward understanding 
and implementing AI-driven solutions for real-world challenges. 
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Academic Contributions and Research Excellence 
Dr. Shirmohammadi’s impact on the academic community is evident in his extensive 
research portfolio. With over 100 published articles, patents, and research projects in 
leading academic journals and international conferences, his work has contributed 
significantly to the advancement of AI, machine learning, and smart systems. His 
research is widely available to scholars through Google Scholar and ResearchGate, 
allowing global access to his innovations in: 

• Artificial Intelligence & Machine Learning 
• Deep Learning & Natural Language Processing (NLP) 
• Wireless Sensor Networks & IoT Security 
• Smart Cities & AI-Driven Decision Systems 
• Autonomous Robotics & Unmanned Vehicles 

Beyond publishing research, Dr. Shirmohammadi has played a crucial role in mentoring 
young researchers and has been actively involved in the development of research 
centers and innovation hubs, fostering a new generation of AI-driven minds. 

 
Achievements and Recognitions 
Dr. Shirmohammadi’s contributions extend far beyond the classroom. His technological 
innovations and leadership in AI and robotics competitions have been recognized at 
both national and international levels. Some of his most notable achievements include: 

• 8th place in the International Micro Air Vehicle (IMAV) Competition, 
Netherlands (2014) 

• Top Researcher in Engineering, Islamic Azad University, Hamedan (2016) 
• 1st place in the IT sector of the Regional Elite Idea Festival (2014) 
• Runner-up in the AmirKabir International Robotics Competition – Real 

Rescue Robot League (2012) 
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• Pioneering work on nitrate ion detection in water using cellulose-based 
porous platforms (2016) 

• Establishing Research & Innovation Centers in multiple university branches 
• Multiple 1st-place awards in AI and robotics competitions, including: 

o 2D & 3D Soccer Simulation 
o Autonomous Rescue Robots 
o Unmanned Vehicle Development 

His unwavering dedication to technological innovation and interdisciplinary research 
has positioned him as a leader in AI-driven solutions that address some of today’s most 
pressing technological challenges. 

 
Books and Educational Contributions 
As an educator, Dr. Shirmohammadi strongly believes in open-access knowledge and 
has authored several books aimed at simplifying complex technological concepts for 
students, researchers, and professionals. His books cover game development, AI, smart 
systems, and IT applications, including: 

���� Books Authored by Dr. Shirmohammadi: 

• Practical Game Development Techniques for Android (2016) 
• Game Development with GameMaker (2014) 
• Introduction to Multimedia (2011) 
• Wireless Sensor Networks (2010) 
• Services in E-City (2010) 
• Scientific and Technical Presentation Techniques (2008) 

His latest book, "AI Unboxed: Tools & Techniques for the Future," is a free 
educational resource designed to empower students, researchers, and AI enthusiasts 
worldwide. Understanding that knowledge should be accessible to all, he has made 
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this book available without cost, ensuring that financial barriers do not prevent eager 
minds from learning. 
For those interested in supporting the development of future open-access educational 
projects, he welcomes collaboration at mmshirmohammadi@gmail.com. 

 
Commitment to AI and the Future of Technology 
Dr. Shirmohammadi’s mission goes beyond teaching and research—he is dedicated to 
shaping the future of AI and technological innovation. His involvement in smart city 
projects, autonomous systems, and AI-driven decision-making technologies 
continues to push the boundaries of what is possible. 
His work in AI is not just about developing algorithms; it is about empowering people, 
solving real-world problems, and inspiring the next generation of AI leaders. As 
technology advances, he remains committed to guiding researchers, students, and 
professionals in adopting responsible, ethical, and groundbreaking AI solutions. 
For those seeking guidance in AI, collaboration in research, or insight into the future of 
intelligent technologies, Dr. Shirmohammadi remains an open door for innovation. 

����� For academic collaboration, research inquiries, and AI-related discussions, you 
can reach out via: mmshirmohammadi@gmail.com 
"Artificial Intelligence is not just about building smarter machines—it's about 
empowering people to innovate, explore, and push the boundaries of what’s possible." 

��������� 
Join the journey. The future of AI is in our hands. 
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