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- Like in a predator-prey ecosystem, a system of - We can use neural networks for future state
ODEs can model turbulence and zonal flows predictions of dynamical systems [2]
occurring in tokamak plasmas [1]
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- The system of ODEs is nonlinear and exhibits

: . T+l = T + AL f(zg, A
chaotic behavior k+1 = Tk (Zk, M)

Tkt1 = Tk + At go(zk, A; 0)

- Neural networks excel at predicting nonlinear - Recurrent Neural Network diagram [2]
patterns from data A
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Proof of concept

Lotka Volterra system
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Recurrent Neural Network and Sliding Window
go R7XT g R2
9t = go(Xt)

Xi41 = concat(Ti—142, Tt—T+3, - - - Tit1)

Je+1 = go(Xe41), where Xi11 = [Ti-112,. .., Tey1]

Example state prediction by Recurrent Neural Network

Data Formatting

RNN input: X € R™*7T: [w(t), y(t), o, B, 7, 6, t]
RNN output: [z(t+1), y(t +1)] € R?



