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Abstract: Information geometry or the application of differential geometry to
the information sciences has become a promising tool for the analysis of
complex dynamical systems. From the infermation geometry tocls, we have
the concept of information length defined as the integral of the information
rate and describing the total amount of statistical changes that a time-varying
probability distribution takes through time.

Throughout this poster, we introduce the definition of information length and
its application to stochastic thermodynamics, abrupt events detection,

time series analysis and control engineering. All this is in the light of linear
non-autonomous stochastic systems.
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2nd order stochastic dynamical system [1]
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The value of information rate
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perturbations over y and X [2].
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| IL in Linear non-autonomous stochastic systems [1] |
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I IL in time series analysis [3]

IL has been introduced to study
and forecast the fluctuations
on energy consumption [5].
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Schematic showing
the forecasting of

T\.- p(x; t) to compute IL

from a time series
(for further details, see [5]).

[€]

geometry in linear stochastic systems ". To be submitted. (2022).
Guel-Cortez, Adrian-Josue, Kim, Eun-jin, and Mohamed, W. Mehrez. "Minimum information variability in linear

R SR e 4. . + A IL in Stochastic “j Can R s e 5 IL in Control Engineering [6] |
: We focus on its application to P [ | Thermodynamics 51| $ = f PO OInpOG dx =11-0__ oo
R" . -
| Linear non-autonomous stochastic systemsl 'il Entrop flo —) min £ 4—»| Stochastic
L . i production ' + system |
angevin . . . } k.
equation Assuming € | using 2 <8, = TT(E_J)HTT(D) +8§2 -ZS(H) Z B
C=1[C1,Cay o, Tl g ' gnand i
10 52s ’ t n Design and implementation
AeR™ BeR™, ueR i |where g(H) := Z Aaﬂ,i Boundary of minimun variability control
. _ T = - PP
&B = AL(H) + Bu(t) + &) E=[&1, &2, -, Enl o ar(; tLe cioenvalues condition : ) Fhrough_the minimisation of IL
£ =0 n st A: 9 H=ED+A Surroundings +.in real time [6].
<‘= r(ﬂ) i
E0E () = 20y0(e-¢) | T = of the matrx ‘
ilh) = 2Djolt—

‘ LY eER, i,j=1,2, .. + +
Corresponding I I R [ GuelCortez, Adrian-Josue, and Eun-jin Kim. “Information length analysis of linear autonomous stochastic processes."
Fokker-Planck equation - Solution e Entropy 22.11 {2020): 1265.

f [2] Guel-Cortez, Adrian-Josue, and Eun-jin Kim. "Information geometric theory In the prediction of abrupt changes In
3 o 3 = = e system dynamics ." Entropy 23.6 (2021): 694.
p(){.: f} E [3] Chamorro, Harold, et al. "Information Length Quantification and Forecasting of Power Systems Kinetic Energy.”
= — 2, —[(Aix; + Biu(t)p(x; ] + 2 Dij=——p(x 1) : -
ot e i) E Jax.ax_ IEEE Transactions on Power Systems (2022).
ij=1 H ij=1 ) ﬁ [4] Kim, Eun4jin, and Adrian-Josue Guel-Cortez. "Causal Information Rate." Entropy 23.8 (2021): 1087.
a [6] Guel-Cortez, Adrian-Josue, and Eun-jin Kim. "Relations between entropy rate, entropy production and information
e
s

Sponsored by Coventry University, Coventry, United Kingdom

Langevin systems via model predictive control ". To be submitted. (2022)



