
A New Modeling Framework for Multiscale 

Neural Activity Underlying Behavior 

Hamidreza Abbaspourazad and Maryam M. Shanechi 

Department of Electrical Engineering, University of Southern California, Los Angeles, 

CA 

I. Introduction III. EM Algorithm 

IV. Results

V. Conclusion

IV. Results 

Two Simultaneous 

Observations 

Multiscale Model 

II. Architecture 

No 

Yes 

Expectation Step 

Maximization Step 

References: 

Shanechi et al., PLoS Comp. Bio., 2016; 
Hsieh & Shanechi, IEEE EMBC, Orlando, FL, 2016; 
Smith et al., Neural Computation, 2003; 
Ghahramani et al., Technical Report, 1999; 

The goal is to find the equations for the expectation and maximization 

step for multiscale data 

2. Expectation Step 

1. We write the multiscale log likelihood function: 

3. Maximization Step 

■ Goodness of fit assessment: 

■ One-step(or multiple-step) ahead prediction error for continuous 

ECoG/LFP observations 

■ KS plot for spiking observations 

■ Open-Loop decoding 


