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Study on Mapping MMO to Phase Space Using Variational Auto-Encoder
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The possibility of reconstructing a low-dimensional phase space from a high-dimensional phase space of Mixed-Mode-
Oscillations (MMO) using Variational Auto-Encoder (VAE) is discussed. The attractors of the solution space showing high and
low amplitude modes are color-coded, and the reconstruction of the phase space is examined after the mapping. It can be
confirmed that each mode is maintained after the reconstruction. However, it is difficult to identify the vibrational state due to

torsion and inward intrusion in terms of topology. Therefore, the study method remains a challenge.
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Table 1 Training data used for VAE
Reference of ODE Xiujing Han et al.[’]

2 052 b2 a2 o2 a2
XY, VZ,ZX, XY, YZ°,2X°, yX*,2y°,xZ

Nonlinear term x(y+2),y(z+x),z(x +y), mxy, +xy?, myz + yz?,

2

mzx + zx?,xy + mxy?,yz + myz?, zx + mzx
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Figure.1 Phase space with MMO
(Left: Solution space, Right: Mapped onto VAE)

Figure.2 Phase space with Nonlinear term
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