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Course Objectives:
The objective of this course is to provide students with a thorough understanding of
data visualization, data quality, and key machine learning techniques, including
classification, regression, and clustering. By the end of the course, students will have
gained hands-on experience with machine learning packages and learned to fine-tune
hyperparameters to optimize model performance. This knowledge will be solidified
throqgh a group project that encourages practical application of these, skills in a
collaborative setting.

Fundamentals of Al and Applications

1.1 Definit ion, historical overview, applications
1.2 Al, ML, deep learning: Differences and overlap
1.3 Ethical considerations (Bias, transparency, interpretabil ity)
1.4 Applications in chemical engineering

Python Basics and Data Handling

2.1 lntro to python and Jupyter notebooks
2.2 Data handling with python: Data manipulation with pandas
2.3 Python for basic statistics

(2 hours)

(6 hourg)

Data Visualization and Scientif ic Computing (8 hours)

3.1 Basic l ibraries: Numpy, Scipy, Matplotl ib, Seaborn
3.2 Solving l inear, nonlinear, interpolation, curve-fitt ing and ordinary dif ierential

equation problems

3.3 Data visualization with Matplotl ib
3.4 Solv ingchemicalengineer ing problems

4 Data Engineering

4.1 Data gathering, types of data, data quality
4.2 Data cleaning, handling missing values, outlier detection
4.3 Feature engineering (Selecting and transforming features)

(9 hours)

4-4 ftata q{^aliqg and normalzation-deajing-withi+elbahneedda[+'---
F.r

, \ ^
\  t r 'uV
\.\. \\i/rvX/ Y '

\c



lntroduction to Machine Learning (10 hours)

5.i Overview of supervised learning and applications
5.2 Regression models: Linear regression, K-nearest neighbors (KNN), simple

neural network regressor
5.3 Classification Models: Decision trees, random forests, KNN classifier
5.4 Evaluation metrics for regression and classification (MAE, MSE, accuracy,

confusion matrix)

6 Introduction to Neural Networks (10 hours)

6.1 Neurons, layers activation functions
6.2 Neural network architectures
6.3 Simple neuralnetwork example using Keras
6.4 Applications in chemical engineering: Process optimization, predictive

maintenance (Time-series data)
6,5 Clustering tech.niques (K-means) for anomaly detection in chemical

processes
Tutorial

1. Al, ML overview, differences, chemical related applications
2. Data handling with Pandas data frame.
3. Interpolation, ODEs and data visualization
4. Data handling, cleaning, scaling, feature engineering
5. Regression, classification problems with evaluation metrics

6. Neural network application in chemical engineering

{15 hours)

Final Exam
The questions wil l cover all the chapters in the syllabus. The evaluation scheme will be
as indicated in the table below.
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Ghapters Hours Marks distribution*
1 and2 B 12

3 B 12
4 I 12
5 10 12
6 10 12

Total 45 60
* There may be minor deviation in marks distribution'
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