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| Our Model – Linear Neurons
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| Input Neuron
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| Presynaptic Firing Rate
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| Output Neuron
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| Linear Rate Models
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| Multiple Inputs
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| Receptive Field
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| Our Model
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| RF Mathematically?
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| 2D RF



| But that is a Dot Product!
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• The response of a neuron is the dot-product of the stimulus vector 
with the weight vector (receptive field).

• Thus, for a given amount of power in the stimulus , the stimulus that 
has the best overlap with the receptive field produces the largest 
neuronal response. 

• We now have a definition of the ‘optimal stimulus’
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| Artificial Neuron
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| Artificial Neuron
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| Perceptron (Single Neuron)
20

23
-0

6
-20

21



| Spike Threshold!
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| Learn the right Weight
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| Decision boundary in 2D
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| Decision boundary in 2D
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| Simple Cases
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| D
ecision boundary in 2D



| Decision Boundary
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| Higher Dimensions
20

23
-0

6
-20

31



| Neuronal Logic
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| Linear Separability
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| Multi-Layer Perceptron
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| So Far…
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| Two-Layer Feed-Forward Neural Network
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| Wait, Matrix Multiplication?
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| Linear Algebra Comes to the Rescue
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| In a different perspective
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| No Way!
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| Rotation - Example
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| Recurrent Networks
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| Saturating Activation Function
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| Winner-Take-All Network
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| Memory!
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| Hopfield Networks
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THANK YOU!
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