Chapter 7: Al Project Cycle

Introduction

The Al Project Cycle is the structured process followed to develop Al-based solutions to real-
world problems. Just like any software development process, an Al project requires a systematic
approach to identify the problem, gather data, train models, evaluate outcomes, and deploy the
solution effectively. This chapter provides a detailed understanding of each stage in the Al
Project Cycle to help students design, build, and present Al projects in a well-organized manner.

7.1 Problem Scoping
Definition
Problem scoping is the process of understanding, defining, and narrowing down the problem to

be solved using Al. It ensures that the project remains focused and relevant.

Steps Involved:

1. Understanding the Problem Identify the domain (e.g., healthcare, education,
environment) and key challenges.

2. Identifying the Stakeholders Determine the people affected by the problem (e.g.,
patients, students, government).

3. Defining Goals What exactly do we want to achieve? For example: Reduce pollution,
detect diseases, improve productivity.

4. Impact Assessment Predict the outcomes and side effects—both positive and
negative—of solving the problem.

Toolsand Techniques:

e SWOT Analysis (Strengths, Weaknesses, Opportunities, Threats)
e Problem Statements
e Need vs. Feasibility Matrix

7.2 Data Acquisition
Definition

Data Acquisition refers to the collection of relevant data that will be used to train the Al model.



Typesof Data:
1. Structured Data: Data in tabular format (e.g., Excel files, CSV files).

2. Unstructured Data: Data in the form of text, images, audio, or video.

Sources of Data:

e Public datasets (Kaggle, UCI Repository)
e APIs

e Surveys and Questionnaires

e Web Scraping

e Government Portals

Data Quality Considerations:

e Accuracy

o Completeness
e Consistency

e Timeliness

Ethical Considerations:

e Privacy of individuals
e Consent for data collection
e Biasin data

7.3 Data Exploration
Definition

Data Exploration involves analyzing and visualizing the data to understand its structure, patterns,
and anomalies.

Techniques Used:
1. Descriptive Statistics — Mean, Median, Mode, Range
2. Data Cleaning — Handling missing or duplicate data
3. Visualization Tools — Charts, histograms, scatter plots

Objectives:

e Identify patterns and trends

e Detect outliers

e Check data quality and relevance
e Understand feature relationships



Tools:

e Python libraries like Pandas, Matplotlib, Seaborn
e MS Excel
e Tableau

7.4 Modelling

Definition

Modelling is the process of training an Al algorithm using the acquired and cleaned data to
predict or classify future data points.

Typesof Al Models:

1. Supervised Learning — Labeled data used for prediction/classification
2. Unsupervised Learning — Patterns discovered from unlabeled data
3. Reinforcement Learning — Learning through rewards and penalties

Steps:

1. Splitting Data — Training and Testing sets

2. Choosing the Algorithm — Decision Trees, SVM, KNN, etc.
3. Training the Model

4. Evaluating the Model — Accuracy, Precision, Recall, F1 Score

Important Concepts:

e Overfitting and Underfitting
e Cross-validation
e Bias-Variance Tradeoff

7.5 Evaluation
Definition
Evaluation involves assessing the performance of the Al model on unseen data.

Key Metrics:

1. Accuracy — Correct predictions over total predictions

2. Precision — Correct positive predictions out of all predicted positives
3. Recall — Correct positive predictions out of all actual positives

4. F1 Score — Harmonic mean of precision and recall

Confusion Matrix:

A table that summarizes model prediction results, showing:



e True Positives (TP)
e True Negatives (TN)
e False Positives (FP)
e False Negatives (FN)

Why Evaluation Matters:

e Helps in improving the model
e Checks for bias or unfairness
e Guidesreal-world deployment readiness

7.6 Deployment

Definition

Deployment is the stage where the final Al model is integrated into a real-world environment for
use by stakeholders.

Deployment Methods:

Web Applications
Mobile Apps
Embedded Systems
Cloud-based APIs

Considerations:

e Scalability

e User Interface and Experience (U1/UX)
e Maintenance and Updates

e Data Security and Privacy

Feedback Mechanism:

e Continuous learning from real-world data
e Gathering user feedback to improve the system

7.7 Al Project Cycle Summary

Phase Key Focus

Problem Scoping | Define and narrow down the problem

Data Acquisition | Collect relevant, high-quality data

Data Exploration | Analyze and understand data patterns

Modelling Train an Al model on data




Phase Key Focus

Evaluation Assess model performance and fairness

Deployment Implement the model in real-world context

Chapter Summary

The Al Project Cycle is essential for systematically developing and deploying Al solutions. It
begins with clearly scoping the problem and ends with deploying the model for real-world use.
Each step — from data collection and analysis to model training and evaluation — plays a vital
role in ensuring the success of the project. A well-executed Al project not only solves the
problem at hand but also aligns with ethical standards, ensures user satisfaction, and has long-
term impact and scalability.




