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Overview

LRC (Liquid-Resistance 
Liquid-Capacitance
Networks):

- Non-linear recurrent neural
network 

- ODE model: chemical synapses
with flexible membrane capacitance
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Proposed LrcSSM model:

- Efficient Structured State-Space 
Model (SSM) version

Re-design



Overview

Non-linear Recurrent Neural
Networks (RNN)
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Efficient Structured State-Space 
Model (SSM) variant

Re-design



Challenge of Non-linear RNNs
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Challenge of Non-linear RNNs
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Challenge of Non-linear RNNs
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Challenge of Non-linear RNNs
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Challenge of Non-linear RNNs
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Challenge of Non-linear RNNs
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Efficient variants



Our Approach
Efficient algorithm without sacrificing exact computations

→Model design
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LRC (Liquid-Resistance Liquid-
Capacitance Networks):

- Non-linear RNN

- Dense Jacobian matrices

- Not efficient

Proposed LrcSSM model:

- Non-linear SSM

- Diagonal Jacobian matrices

- Very efficient

Re-design



Architecture 
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Experiments
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