
Course Overview: Deep Learning Specializations

This specialization focuses on equipping participants with
advanced knowledge and practical skills in Deep Learning,
with a particular emphasis on Computer Vision and Natural
Language Processing (NLP). The course will utilize both
TensorFlow and PyTorch for implementation, providing a
comprehensive understanding of deep learning frameworks.



Module 1: Introduction to Deep Learning

Module 1 introduces Deep Learning, a transformative technology in
AI. It covers foundational concepts, key terminology, and an overview
of TensorFlow and Py-Torch, setting the stage for understanding
complex neural network architectures and their applications in various
fields, and serving as a gateway to the advanced topics in the
subsequent modules.

1. Overview of Deep Learning

2. Key Concepts and Terminology

3. Introduction to TensorFlow and PyTorch

Module 2: Fundamentals of Python for Deep Learning

”Module 2: Fundamentals of Python for Deep Learning” provides a
founda- tional understanding of Python, essential for deep learning
applications. It covers Python basics, key libraries and frameworks
used in deep learning, and techniques for data analysis. This module
equips learners with the necessary skills to effectively utilize Python in
subsequent deep learning module.

1. Python Basics
2. Libraries and Frameworks
3. Python for Data Analys



Module 3: Neural Networks Basics

Module 3, ”Neural Networks Basics,” delves into the foundational
elements of neural networks. It covers the structure and functioning
of neural networks, including various activation functions, and
explores different network architec- tures. This module serves as a
crucial building block for understanding deeper concepts in deep
learning.

4. Understanding Neural Networks

5. Activation Functions

6. Network Architectures

Module 4: Deep Learning with TensorFlow

Module 4 delves into TensorFlow, a pivotal tool in deep learning. It
begins with TensorFlow basics, guiding through model construction
and intricacies. The focus is on practical skills, including debugging
and optimization techniques, equipping learners to build, refine, and
deploy TensorFlow-based deep learning models effectively.

7. TensorFlow Basics

8. Building Models in TensorFlow

9. Debugging and Optimization

Module 5: Deep Learning with PyTorch

Module 5, ”Deep Learning with PyTorch,” guides learners through the
essen- tials of PyTorch, a popular deep learning framework. It covers
the basics of PyTorch, model building, and optimization techniques.
The focus is on practi- cal implementation, ensuring students gain
hands-on experience in developing and troubleshooting deep learning
models using PyTorch.

10. PyTorch Basics

11. Building Models in PyTorch

12. Debugging and Optimization



Module 6: Computer Vision Fundamentals

Module 6, titled ”Computer Vision Fundamentals,” introduces the
basics of computer vision. It covers essential image processing
techniques and explores foundational computer vision models. This
module is designed to provide a solid groundwork in understanding
how computers interpret and process visual data, laying the
foundation for more advanced studies.

13. Introduction to Computer Vision

14. Image Processing Techniques

15. Basic Computer Vision Models

Module 7: Advanced Computer Vision with TensorFlow

Module 7, titled ”Advanced Computer Vision with TensorFlow,” delves
into complex CNN architectures, focusing on object detection and
recognition. It emphasizes practical applications and advanced
techniques, equipping learners with the skills to implement
cutting-edge computer vision solutions using Ten- sorFlow, a leading
deep learning framework widely used in the industry.

16. CNN Architectures

17. Object Detection and Recognition

18. Advanced Techniques and Practices

Module 8: Advanced Computer Vision with PyTorch

Module 8 delves into advanced computer vision concepts using
PyTorch, cov- ering the implementation of complex Convolutional
Neural Networks (CNNs), progressive image processing techniques,
and practical applications. It empha- sizes hands-on learning,
equipping learners with skills to tackle real-world vision tasks using
PyTorch’s robust framework.

19. Implementing CNNs in PyTorch

20. Advanced Image Processing

21. Real-World Applicatio



Module 9: Fundamentals of NLP

Module 9, ”Fundamentals of NLP,” introduces Natural Language
Processing, exploring its core concepts and techniques. It covers
foundational aspects of text processing and basic NLP models, laying
the groundwork for understanding how machines interpret, analyze,
and generate human language, essential for advanced studies in this
dynamic field of AI.

22. Introduction to NLP

23. Text Processing

24. Basic NLP Models

Module 10: Advanced NLP with TensorFlow

Module 10, ”Advanced NLP with TensorFlow,” delves into sophisticated
Nat- ural Language Processing techniques using TensorFlow. It covers
Recurrent Neural Networks (RNNs), Long Short-Term Memory (LSTM)
networks, and sequence models, emphasizing the implementation of
advanced NLP models. This module equips students with the skills to
handle complex NLP tasks effec- tively.

25. RNNs and LSTMs

26. Sequence Models

27. Implementing Advanced NLP Models

Module 11: Advanced NLP with PyTorch

Module 11 delves into advanced NLP techniques using PyTorch. It
covers so- phisticated text processing methods, explores the
transformative potential of Transformer models, and applies these
concepts in real-world NLP applica- tions. This module equips
learners with the skills to implement cutting-edge NLP solutions
leveraging PyTorch’s dynamic features.

28. Advanced Text Processing

29. Transformer Models

30. Real-World NLP Applications



Module 12: Capstone Projects

Module 12, ”Capstone Projects,” is the culmination of the Deep
Learning Spe- cializations Course. It enables students to apply their
learning to real-world. scenarios, involving project planning, dataset
collection, and implementing com- plete deep learning solutions. This
module emphasizes practical skills, evaluation, and presentation of
results, bridging the gap between theory and practice.

31. Project Planning and Dataset Collection

32. Implementing a Complete Deep Learning Solution

33. Evaluation and Presentation of Result

Module 13: LLMs, LangChain & Huggingface Transformers
1. Intro to Large Language Model
2. Intro to LangChain
3. How to use LangChain in LLMs
4. Importance of HuggingFace

Module 14: Career Paths and Industry Trends

Module 13, ”Career Paths and Industry Trends,” explores the various
career opportunities available in the field of deep learning. It focuses
on current indus- try trends, essential skills for professionals, and
strategies for building a strong portfolio. Networking and staying
updated with evolving technologies are also emphasized in this
module.

34. Career Opportunities in Deep Learning

35. Keeping Up with Industry Trends

36. Building a Portfolio and Networking

Complete 15 AI Projects:
Presented below are 15 projects from the fields of computer vision
and natural language processing (NLP) that we will, hopefully, cover in
class. Each project has its own description, potential datasets, and use
case



2 Computer Vision Projects

14.1 Facial Recognition System

1. Details: Develop a system that identifies or verifies a person from
a digital image or video frame.

2. Dataset: Labeled Faces in the Wild, CelebA.

3. Use Case: Security systems, user authentication.

14.2 Object Detection in Aerial Images

1. Details: Create a model to detect objects such as buildings,
vehicles, or landmarks in aerial imagery.

2. Dataset: DOTA (Dataset for Object Detection in Aerial Images).

3. Use Case: Urban planning, military reconnaissance

14.3 Traffic Sign Recognition for Autonomous Vehicles

1. Details: Develop a model to recognize and interpret traffic signs.

2. Dataset: German Traffic Sign Recognition Benchmark.

3. Use Case: Self-driving car systems.

14.4 Image Colorization

1. Details: Automatically colorize black and white images.

2. Dataset: ImageNet, CIFAR-10.

3. Use Case: Restoration of old photographs, artistic purposes.

14.5 Emotion Recognition from Facial Expressions

1. Details: Analyze facial expressions to detect emotions.

2. Dataset: FER2013, AffectNet.

3. Use Case: Customer feedback analysis, mental health assessment.

14.6 Medical Image Analysis for Disease Diagnosis

1. Details: Use deep learning to detect diseases like cancer from
medical scans.



2. Dataset: ISIC Skin Cancer Dataset, ChestX-ray8.

3. Use Case: Assisting radiologists and doctors in diagnosis.

14.7 Scene Recognition

1. Details: Classify and understand different scenes from images.

2. Dataset: Places dataset.

3. Use Case: Context-aware computing, virtual reality.

3 Natural Language Processing Projects

15.1 Sentiment Analysis of Social Media

1. Details: Analyze the sentiment of posts or comments on social
media platforms.

2. Dataset: Twitter Sentiment Analysis Dataset, IMDB Reviews.

3. Use Case: Brand monitoring, public opinion analysis.

16 Chatbot for Customer Service

16.1 Details: Build a conversational agent to handle customer inquiries.

16.2 Dataset: Customer support datasets from companies, Cornell
Movie- Dialogs Corpus.

16.3 Use Case: Online customer support, virtual assistance.

17 Named Entity Recognition (NER)

17.1 Details: Develop a model to identify names, organizations,
locations in text.

17.2 Dataset: CoNLL-2003, OntoNotes 5.0.

17.3 Use Case: Information extraction, content classification.

18 Automatic Text Summarization

18.1 Details: Create a system that generates a concise and coherent
summary of a longer text document.

18.2 Dataset: CNN/Daily Mail dataset, XSum Dataset.



18.3 Use Case: News aggregation, academic research.

19 Language Translation System

19.1 Details: Develop a model to translate text from one language to another.

19.2 Dataset: WMT (Conference on Machine Translation), IWSLT.

19.3 Use Case: International communication, content localization.

20 Fake News Detection

20.1 Details: Build a model to identify and flag fake news articles.

20.2 Dataset: LIAR dataset, Fake News Challenge dataset.

20.3 Use Case: Media verification, combating misinformation.

21 Speech Recognition System

21.1 Details: Transcribe spoken words into text.

21.2 Dataset: LibriSpeech, TIMIT.

21.3 Use Case: Voice user interfaces, accessibility tools
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