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The Nonlinear AutoRegrersive with eXogenous (NARX) input model
of a magnetosphere system
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A novel analysis of the energy storage process of the

magnetosphere system: (1) Observations
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magnetosphere s
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yl(k)’ yz(k)1 ys(k), <.
components of y(k) contributed by different orders nonlinearity
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The analysis reveals which order of system nonlinearity/ contributes
fo the energy storage




Input Order of nonlinearity making

frequencies contribution to energy storage
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(v, (K) = 0.953y, (k ~1)~ 4.86u (k1) +3.24u (k - 2) /
y, (k) =0.953y, (k -1)-0.5u° (k -1) Coefficient 0,08 plays

the most significant role
making energy storage happen
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Revelation of energy storage phenomena with the magnetosphere
system from satellite data analysis
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The result of the application of the novel analysis to the satellite data
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The 3rd output spectrum IY3(jw)I
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An Idea of investigati
Of how the energy storage can
be affected by relevant
physical parameters in space



y(k)=a,(P)y(k —1)+b,(P)u(k —1)
+b,(P)u(k—2)+c,(P)u(k 1)
+c,(P)y(k—1)u(k —1)
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P=[P,,---,Py]: Masurable parameters in space that can affect energy storage phenomenon
such as. e.g., solar wind density, solar wind pressure, y and x components of the interplanetary
magnetic field, and earths seasonal variation etc.

a (P),---,¢,(P): Konwn functions of P

= Study how P affects the value of the model coefficients espé
hence the energy storage



energy of VBs tc

* Anovel nonlinear frequency analysis has been applied
to investigate which nonlinear terms in an identified
model of magnetosphere dynamics can make most
significant contributions to energy storage .

* The analyse result could be used to study the effects of other
physical parameters in space on energy storage phenomena.



