
Supplement

Wong and Wang’s dynamics

dsi
dt

= − si
τs

+ (1− si)γHi (14)

Hi =
axi − b

1− exp[−d(axi − b)]
(15)

x1 = JN,11s1 − JN,12s2 + I0 + I1 (16)
x2 = JN,22s2 − JN,21s1 + I0 + I2 (17)

Ii = JA,extµ0

(
1± c

100%

)
(18)

where i = 1, 2, a = 270(VnC)−1, b = 108Hz, d = 0.154s, γ = 0.641, τs = 100ms, JN,11 = JN,22 =
0.2609nA, JN,12 = JN,21 = 0.0497nA, JA,ext = 0.00052nA ·Hz−1, µ0 = 30Hz.

dg(x)
dx

=W
dφ(x)
dx

dB(x)u
dx

=

⎡

⎢⎣
u⊤WB1

dφ(x)
dx

...
u⊤WBd

dφ(x)
dx

⎤

⎥⎦
(19)

Figure 6: Failure mode of unregularized locally linear model: 1 s simulation from xt+1 = A(xt)xt+
B(xt)ut + xt model.
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Ring attractor

Figure 7: 150 training trajectories for the ring attractor. Green circles are initial states and red circles
are final states.
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