. Deep Learning Techniques for Image and Speech
& PL NIT
. Recognition

Introduction to Deep Learning

Read the following introduction and answer the questions:

Deep learning techniques have revolutionized the field of image and speech recognition, enabling
computers to learn from data and make accurate predictions. This worksheet is designed to introduce
students to the fundamental concepts and applications of deep learning techniques in image and speech
recognition.

1. What is deep learning, and how does it differ from traditional machine learning?

2. What are some common applications of deep learning in image and speech recognition?

Multiple Choice Questions

Choose the correct answer for each question:

1. What is the primary difference between a convolutional neural network (CNN) and a recurrent neural
network (RNN)?
o a) CNNs are used for image recognition, while RNNs are used for speech recognition
b) CNNs are used for speech recognition, while RNNs are used for image recognition
c) CNNs are used for natural language processing, while RNNs are used for computer vision
d) CNNs are used for computer vision, while RNNs are used for natural language processing

o O o

Page 1 of 4

2. What is the purpose of the activation function in a neural network?
a) To introduce non-linearity into the network

b) To reduce the dimensionality of the input data

c) To increase the accuracy of the network

d) To decrease the training time of the network
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Short Answer Questions

Answer the following questions in complete sentences:

1. Describe the architecture of a convolutional neural network (CNN) and explain its application in
image recognition tasks.

2. Explain the concept of transfer learning and its application in deep learning.

Activities

Complete the following activities:

1. Image Classification: Use a pre-trained CNN model to classify a set of images into different
categories. Discuss the results and explain the limitations of the model.

2. Speech Recognition: Use a pre-trained RNN model to recognize a set of speech recordings. Discuss
the results and explain the limitations of the model.
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Case Study

Read the following case study and answer the questions:

A company wants to develop a deep learning model to recognize images of products on a conveyor belt.
The model should be able to classify the products into different categories and detect any defects.

1. What type of deep learning model would you recommend for this task?

2. What are the advantages and disadvantages of using a CNN for this task?

3. How would you collect and preprocess the data for this task?

Conclusion

Summarize what you have learned about deep learning techniques for image and speech recognition:
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Additional Resources

Explore the following resources to learn more about deep learning techniques:

» TensorFlow Tutorial: https://www.tensorflow.org/tutorials
e PyTorch Documentation: https://pytorch.org/docs
¢ Deep Learning Book: https://www.deeplearningbook.org

Reflection and Feedback

Reflect on what you have learned and provide feedback on the worksheet:
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