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Deep Learning Fundamentals

|“i§__ Topics

1.Learn about deep learning and its applications.

2.Understand basic neural network concepts.

| Practice Questions:

1.What is the definition of deep learning, and why is it
significant in modern technology?
2.Differentiate between deep learning and traditional

machine learning algorithms.

3.Explain the basic structure of a neural network and its

components.




Neural Network Architectures

% Topics

1.Study different types of neural network architectures like
feedforward, convolutional, and recurrent neural

networks.

| Practice Questions:

1.Describe the architecture of a feedforward neural network
and its working mechanism.

2.What are the key characteristics of convolutional neural
networks (CNNs), and where are they commonly used?

3.Explain the concept of recurrent neural networks (RNNSs)

and their applications in sequential data processing.




Activation Functions and Loss
Functions

|"i';%_’ Topics

1.Learn about various activation functions and loss

functions used in neural networks.

| Practice Questions:

1.Discuss the role of activation functions in neural networks.
Provide examples of commonly used activation functions
and their properties.

2.What is the purpose of loss functions in neural network
training? Give examples of popular loss functions and
describe their suitability for different tasks.

3.Explain the differences between regression and

classification loss functions.




Training Neural Networks

|‘%«L_ Topics

1.Understand the training process of neural networks

Including backpropagation and optimization algorithms.

| Practice Questions:

1.Explain the backpropagation algorithm and its role in
training neural networks.

2.Describe commonly used optimization algorithms such as
gradient descent and its variants (e.g., stochastic gradient
descent, Adam).

3.How does regularization prevent overfitting in neural

networks? Discuss different regularization techniques.




Evaluation Metrics in Deep Learning

|"’§_’ Topics

1.Learn about evaluation metrics used to assess the

performance of deep learning models.

| Practice Questions:

1.What are evaluation metrics, and why are they important

In deep learning?

2.Discuss commonly used evaluation metrics for

classification tasks (e.g., accuracy, precision, recall, F1-

score).

3.How do you interpret the ROC curve and AUC (Area Under

the Curve) in binary classification?
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Introduction to CNNs

|“§__ Topics

1.Understand the basics of convolutional neural networks

(CNNs) and their applications in computer vision tasks.

| Practice Questions:

1.Explain the concept of convolutional layers in CNNs and
how they help in feature extraction.
2.What is the purpose of pooling layers in CNNs? Discuss

different types of pooling operations.
3.Describe a real-world application where CNNs have

demonstrated significant performance improvement.




Advanced CNN Architectures

|"i’;%_’ Topics

1.Study advanced CNN architectures like VGG, ResNet, and

Inception networks.

| Practice Questions:

1.Discuss the architecture of the VGG network and its
advantages/disadvantages compared to other
architectures.

2.Explain the concept of residual learning in ResNet
architectures. How does it address the vanishing gradient
problem?

3.What are the key features of the Inception network, and

how does it achieve computational efficiency?




Image Classification with CNNs

|"i'L Topics

1.Learn how to build and train CNN models for image

classification tasks.

| Practice Questions:

1.Describe the steps involved in building a CNN model for
Image classification.

2.How do you preprocess image data before feeding it into a
CNN model? Discuss common preprocessing techniques.

3.Explain how data augmentation techniques such as
rotation, flipping, and scaling can improve the

performance of CNN models.




Object Detection and Localization

|“§L Topics

1.Understand object detection and localization using CNN-

based architectures like YOLO and Faster R-CNN.

29 Practice Questions:

1.Explain the difference between object detection and
object localization.

2.Discuss the architecture of the YOLO (You Only Look
Once) algorithm for real-time object detection.

3.How does Faster R-CNN improve upon previous object
detection algorithms? Describe its two-stage detection

process.




Transfer Learning with CNNs

|“"%a{__ Topics

1.Learn how to use pre-trained CNN models and fine-tuning

for transfer learning.

| Practice Questions:

1.What is transfer learning, and how does it benefit CNN-
based models?
2.Describe the process of fine-tuning a pre-trained CNN

model for a new task.

3.Discuss scenarios where transfer learning would be

preferable over training a model from scratch.
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Introduction to RNNs

% Topics

1.Understand the basics of recurrent neural networks
(RNNs) and their applications in sequential data

processing.

Practice Questions:

1.Explain the architecture of a basic RNN and its limitations
In capturing long-term dependencies.

2.Discuss the challenges associated with training RNNs, such
as the vanishing gradient problem.

3.Describe a real-world scenario where RNNs are suitable for

sequential data analysis.




Long Short-Term Memory (LSTM)
Networks

|‘i'L Topics

1.Study LSTM networks and their ability to address the

shortcomings of traditional RNNSs.

Practice Questions:

1.What are the key components of an LSTM cell, and how do
they help in capturing long-term dependencies?

2.Explain the purpose of the input gate, forget gate, and
output gate in an LSTM unit.

3.Discuss advantages of LSTMs over basic RNNs in modeling

seqguential data.




Gated Recurrent Units (GRUSs)

% Topics

1.Learn about Gated Recurrent Units (GRUs) as an

alternative to LSTM networks.

| Practice Questions:

1.Compare and contrast GRUs with LSTM networks in terms
of architecture and performance.

2.Discuss scenarios where GRUs might be preferred over

LSTMSs.

3.How do GRUs address the vanishing gradient problem in

recurrent neural networks?




Sequence Generation with RNNs

% Topics

1.Understand how RNNs can be used for sequence
generation tasks like language modeling and text

generation.

Practice Questions:

1.Explain the concept of sequence generation using RNNSs.
2.Discuss techniques for training RNNs to generate variable-
length sequences.

3.Describe applications where sequence generation with

RNNSs is valuable.




Attention Mechanisms in RNNs

|“i§_, Topics

1.Learn about attention mechanisms in RNNs for handling

variable-length sequences.

Practice Questions:

1.What is the purpose of attention mechanisms in RNNs?

2.Explain how attention mechanisms work in sequence-to-
seguence models.

3.Discuss advantages of attention-based models over

traditional RNN architectures.
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Generative Adversarial Networks
(GANS)

|‘"‘§_’ Topics

1.Study the architecture and training process of Generative

Adversarial Networks (GANSs).

| Practice Questions:

1.Explain the concept of generative modeling in the context

of GANS.

2.Discuss the roles of the generator and discriminator

networks in a GAN.

3.Describe applications of GANs in generating realistic

Images and data.




Variational Autoencoders (VAES)

% Topics

1.Learn about Variational Autoencoders (VAEs) and their
applications in generating structured latent

representations.

| Practice Questions:

1.What distinguishes Variational Autoencoders (VAEs) from
traditional autoencoders?

2.Explain the concept of the latent space in VAEs and its
significance.

3.Discuss advantages of VAEs over other generative models

like GANS.




Reinforcement Learning in Deep
Learning

|‘"‘§_’ Topics

1.Understand the fundamentals of reinforcement learning
and its applications in training agents for decision-making

tasks.

Practice Questions:

1.Describe the components of a reinforcement learning
system (agent, environment, reward).

2.Explain the difference between exploration and
exploitation in reinforcement learning.

3.Discuss challenges associated with training deep

reinforcement learning agents.




Deep Reinforcement Learning
Algorithms

|%_ Topics

1.Study deep reinforcement learning algorithms like Deep Q-

Networks (DQN) and Policy Gradient methods.

| Practice Questions:

1.Explain the Q-learning algorithm and its role in Deep Q-
Networks (DQN).

2.Discuss advantages and disadvantages of value-based
versus policy-based reinforcement learning methods.

3.Describe scenarios where different deep reinforcement

learning algorithms are suitable.




Applications of Deep Learning

|"%L Topics

1.Explore various real-world applications of deep learning

across different domains.

| Practice Questions:

1.Discuss applications of deep learning in healthcare,
finance, autonomous vehicles, and other industries.

2.Describe ethical considerations associated with deploying
deep learning models in sensitive domains.

3.What are the future prospects and challenges of deep

learning in addressing complex societal problems?
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