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Case Study

A healthcare system uses Bayesian Neural Networks to predict diseases based on patient data. These 

models provide not only predictions but also uncertainty estimates, enabling doctors to review ambiguous 

cases and improve diagnostic safety. This approach reduced diagnostic errors by 15% and improved trust 

in AI systems.
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History of Deep Learning

Early Beginnings (1940s - 1960s)

● 1943: The journey began with Warren McCulloch and Walter Pitts' model of artificial neurons, the McCulloch-Pitts neuron, which laid the foundation for neural network 

theory.

● 1957: Frank Rosenblatt introduced the Perceptron, an early neural network model capable of learning and recognizing patterns.

The Winter of AI (1970s - 1980s)

● Despite early enthusiasm, neural networks faced challenges, including computational limitations and the inability to train multi-layer networks, leading to reduced interest in 

the field, known as the "AI winter."

● 1974: Paul Werbos developed backpropagation, a key algorithm for training neural networks, but it remained largely unnoticed until the mid-1980s.

Revival and Growth (1980s - 1990s)

● 1986: Geoffrey Hinton, David Rumelhart, and Ronald Williams popularized backpropagation, reviving interest in neural networks.

● 1989: Yann LeCun applied backpropagation to handwritten digit recognition, leading to the development of Convolutional Neural Networks (CNNs).
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The Emergence of Deep Learning (2000s)

● 2006: Hinton and his colleagues introduced the concept of deep belief networks (DBNs), marking the formal beginning of deep learning.

● 2009: Fei-Fei Li's ImageNet project provided a large-scale dataset for training deep learning models, fueling advancements in computer vision.

Breakthroughs and Dominance (2010s)

● 2012: Alex Krizhevsky, Ilya Sutskever, and Hinton won the ImageNet competition with AlexNet, a deep CNN, demonstrating the power of deep learning in image 

recognition.

● 2014: The introduction of Generative Adversarial Networks (GANs) by Ian Goodfellow opened new possibilities in generative modeling.

● 2015: Google's DeepMind developed AlphaGo, which defeated the world champion Go player, showcasing deep learning's potential in complex strategy games.

● 2016: The emergence of frameworks like TensorFlow and PyTorch made deep learning more accessible to researchers and practitioners.

Recent Advances and Future Directions (2020s)

● 2020: OpenAI's GPT-3, a language model with 175 billion parameters, demonstrated the capabilities of deep learning in natural language processing.

● Ongoing Research: Deep learning continues to evolve with advancements in areas like reinforcement learning, unsupervised learning, and multimodal learning.
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Activity

Train a Bayesian Neural Network on noisy image data to classify categories and observe how it provides 

uncertainty estimates for ambiguous inputs compared to a traditional neural network.
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THANK YOU


