Task: Handwritten Digit Recognition Using ANN
Context
Handwriting recognition is used in many apps and games,  from entering PINs to detecting numbers in puzzles or input systems. Understanding how neural networks can recognize patterns in images is a fundamental skill for software engineering and game development students.
In this task, you will use the Digits dataset, which contains 1,797 images of handwritten digits (0–9). Each image is 8×8 pixels, and each pixel is represented by a number. Your goal is to build an Artificial Neural Network (ANN) that can classify these digits accurately.
Instructions
1. Load the Digits dataset using scikit-learn.
2. Split the data into training, validation, and test sets.
3. Scale the features using StandardScaler.
4. Build an ANN using either TensorFlow/Keras
5. Train the model and evaluate its performance on the test set.
6. Plot:
· Some sample digits with predictions
· Training and validation accuracy curves
· Confusion matrix

After the implementation answer the following questions
· Understanding the ANN
· What are the input, hidden, and output layers in this model?
· How many neurons are in each layer, and why were these numbers chosen?
· What activation functions are used, and what is their purpose?
· Why do we scale the features before training?
· Explain the role of the optimizer and the learning rate in training.
· What does sparse_categorical_crossentropy do in this model?
· How do the training accuracy, validation accuracy, and test accuracy differ?

Evaluating the Model

· Look at the confusion matrix: which digits are most often misclassified and why?
· What does it mean if the model performs very well on training data but poorly on validation/test data?
· How could overfitting occur in this model, and how would you detect it?

Improving  the model
· Try changing the number of hidden layers or neurons. How does this affect performance?

· Experiment with different activation functions (e.g., sigmoid, tanh, ReLU). What do you notice?
· Add Dropout layers to reduce overfitting. How does it change training and validation accuracy?
· Change the learning rate of the optimizer. What happens if it’s too high or too low?
· Use a different optimizer (SGD, RMSprop) and compare results. Which one works better?
· Increase the number of epochs. Does the model improve, or does it start overfitting?
· Try data augmentation (if moving to MNIST or larger datasets). How does it affect accuracy?

Advanced Exploration (Optional)
· Plot the loss curve during training. How can you tell if the model is converging?
· Implement early stopping. How does it help prevent overfitting?
· Explore learning rate schedules. Does reducing the learning rate during training improve performance?
