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Online Learning
Real-time Recurrent Learning (RTRL): Calculates the same gradients as BPTT, but
with a different method of computation (influence matrix) to make it temporally
local.

The network is composed of multiple Leaky Integrate-and-Fire
Neuron

* Each neuron is composed of a membrane that can stock a voltage
potential
* Once the membrane reaches a certain potential threshold, it will

e-prop: The weights are then updated by multiplying the eligibility trace (approx.
NL-MDGL of its derivative * the incoming spike train) and the learning signal (similar to the
loss function).

fire a spike
e The membrane has a constant decay time to O

Multi-digraph learning (MDGL): Uses the Hebbian eligibility trace, which is a
unified framework that integrates the eligibility trace as well as local and top-
down modulatory signals into a new multi-factor learning rule.

Neuromorphic Inspiration from Biology
ComPUting Events in Nervous System

Excitatory postsynaptic current (EPSC) :The binding of neurotransmitters induces the opening
of cationic channels, which is depolarizing the cell. These induced electrical events are called
excitatory postsynaptic currents.

Input pixel (P) Rate coding Input pixel (P) Time-to-first spike coding

Because of the nature of spiking neural networks, raw data must be
converted to spikes. There are two encoding schemes:
1. Spike frequency (rate codes):
* Information is stored in spike count or firing rate throughout
the firing window
2. Spike time (temporal codes):
* Information is stored in the timing of a single spike
throughout the firing window.

Dendrites

Inhibitory postsynaptic current (IPSC) : An inhibitory postsynaptic potential (IPSP) is a kind of
synaptic potential that makes a postsynaptic neuron less likely to generate an action potential.
Potentiation & Depression : Long-term potentiation and long-term depression are enduring
changes in synaptic strength, induced by specific patterns of synaptic activity.
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