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Course Objective:
The primary objectives of the Artificial Neural Network and Deep Learning Lab are:
1. Understand the fundamentals of Artificial Neural Networks (ANN) and Deep Learning concepts.
2. Gain hands-on experience in building and training deep neural networks for real-world applications, including image classification, natural language processing, and regression tasks.
3. Develop skills in TensorFlow and Keras libraries to implement various deep learning models.
4. Learn to evaluate model performance using advanced metrics and optimization techniques.
5. Explore various deep learning architectures such as Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), and Generative Adversarial Networks (GANs).
6. Gain proficiency in applying neural networks for diverse applications such as computer vision, speech recognition, and time series forecasting.
7. Understand key concepts in model regularization, dropout, and learning rate tuning to improve model robustness and generalization.

Course Outcome:
Upon successful completion of the Artificial Neural Network and Deep Learning Lab course, students will be able to:
CO1:	Design and implement Artificial Neural Networks (ANN) using basic neural network layers like fully connected layers, activation functions, and output layers.
CO2:	Apply deep learning techniques for classification, regression, and other complex problems in real-world datasets.
CO3:	Utilize deep learning frameworks like TensorFlow and Keras to build, train, and optimize deep neural networks.
CO4:	Evaluate the performance of neural network models using relevant metrics such as accuracy, loss, precision, recall, F1-score, etc.
CO5:	Understand the working of advanced architectures such as Convolutional Neural Networks (CNNs) for image processing tasks, and Recurrent Neural Networks (RNNs) for sequential data tasks.




	Experiment Number
	Title
	Objective
	Tasks

	1
	Introduction to Neural Networks and TensorFlow
	Understand the basics of neural networks and TensorFlow/Keras
libraries.
	· Install TensorFlow and Keras.
· Implement a basic neural network for classification (e.g., MNIST dataset).
· Train and evaluate the model.

	2
	Building a Simple Feedforward Neural Network (ANN)
	Implement a simple Feedforward Neural Network for regression.
	· Create a neural network with one hidden layer.
· Train on the Boston Housing dataset.
· Evaluate using MSE and R² metrics.

	3
	Understanding Activation Functions
	Learn the effects of activation functions on neural network
performance.
	· Experiment with activation functions: ReLU, Sigmoid, Tanh, Leaky ReLU.
· Compare performance on the Iris dataset.

	4
	Convolutional Neural Networks (CNN)
	Implement CNNs for image classification tasks.
	· Build a CNN for CIFAR-10 dataset.
· Implement Conv Layers, Pooling, and Fully Connected Layers.
· Evaluate accuracy and visualize feature maps.

	5
	Recurrent Neural Networks (RNN)
	Learn RNNs for sequential data tasks (e.g., time series prediction).
	· Implement an RNN for stock price prediction.
· Experiment with LSTM and GRU.
· Evaluate using RMSE.

	6
	Hyperparameter Tuning for Neural Networks
	Learn how to tune hyperparameters to improve model performance.
	· Tune hyperparameters: learning rate, batch size, epochs.
· Use Grid Search or Randomized Search for optimization.
· Compare model performance with different settings.

	7
	Transfer Learning
and Fine-Tuning Pretrained Models
	Apply transfer
learning with pretrained models to solve custom
tasks.
	· Fine-tune a pretrained CNN
model (e.g., VGG16, ResNet) on a custom image classification task.
· Evaluate the model.

	8
	Implementing Generative Adversarial Networks (GANs)
	Understand GANs and generate new data (e.g., images).
	· Implement a GAN for synthetic image generation (e.g., MNIST dataset).
· Train Generator and Discriminator.
· - Visualize generated images.

	9
	Model Evaluation and Regularization Techniques
	Learn model evaluation and regularization to improve generalization.
	· Implement Dropout, L2 Regularization, and Early Stopping.
· Use Cross-Validation.
· Compare models with and without regularization.

	TextBooks:-
1. "Deep Learning with Python, 2nd Edition" by François Chollet Manning Publications, 2021
2. "Programming PyTorch for Deep Learning" by Ian Pointer O’Reilly Media, 2019
3. "Hands-On Deep Learning Algorithms with Python" by Sudharsan Ravichandiran Packt Publishing, 2021.



Reference:-
1. "Neural Networks and Deep Learning: A Textbook" by Charu C. Aggarwal Springer, 2018
2. "Applied Deep Learning: A Case-Based Approach to Understanding Deep Neural Networks" by Umberto Michelucci Apress, 2018
3. "Practical Deep Learning for Cloud, Mobile, and Edge" by Anirudh Koul, Siddha Ganju, Meher Kasam O’Reilly Media, 2019




Relationship between Course Outcomes (COs) and Program Outcomes (POs)
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