1) Load the BioNB330 Software Program.

2) Click on “Tutorial 6: Learning Rules” in the Main Menu.

3) Read the introduction, and proceed to the second model.

Part 2: Spike Timing Dependent Plasticity

1) Click “Next Rule” to move onto the next model.

2) Though the setup of the network looks the same, this model employs a fundamentally different learning rule.  Here, the change in synaptic strength depends not only on both neurons spiking, but also on the time difference between the spikes.  Neurons which spike closer together in time experience a greater change in synaptic weight, whereas neurons which spike relatively far apart in time will experience a very small change.  Furthermore, synaptic weights changes can be both increase and decrease.  If the presynaptic neuron spikes before the postsynaptic neuron, the change is positive, but if the postsynaptic neuron fires first, the change will be negative.  If the two neurons spike at exactly the same time, there is no change (it is relevant to note that while this can occur in these discrete models, the same could never conceivably occur within an actual living system).
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Task 1) Hit the “Reset Button”.  Reduce the hair cell discriminatory ability to 0.6.  Now present both the food and bell for 50 milliseconds, and run ten trials.  Now, remove the food, set learning rate to zero and run a few trials.  Vary bell frequency from 100 to 500. 

Task 2) Hit the “Reset Button”.  Reduce the hair cell discriminatory to 0.6, delay the bell ring for 5 milliseconds.  Now present both the food and bell for 50 milliseconds, and run thirty trials.  Now, remove the food, and run a few trials.  What happens? Explain the difference between this run and the previous run in terms of the learning rule. 

Question: What is the main difference between the two learning rules? 

Bonus: Given a discriminability of 0.45, can you delay the bell or the food in such a manner as to create a sharper output than input? 
Equation:





The Spike Timing Dependent Plasticity Rule:

















Where μ is defined as the rate of learning, ti is the time of an action potential in postsynaptic neuron i, and t�j is the time of an action potential in presynaptic neuron j.








Figure 6.1: A curve representing the STDP Rule





� EMBED Equation.3  ���
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