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Do Entropic Approaches Improve Understanding of Biology?
Collection Editors: Prof. Dr. William B. Sherwin and Dr. Robert Niven
This Topical Collection aims at assembling high quality and high influential research and
review articles in all the fields of Entropy and Biology.
Biology and medicine, from molecules to landscapes, are ideally suited to entropy or information
approaches, because biological systems are highly variable, with stochastic processes of Innovation,
Transmission, Adaptation and Movement. We are now seeing many papers being published for all
biological levels from biomolecules to landscapes. However, these papers often do not assess
whether the entropic approach actually gives a better performance than other forecasts or measures.
Therefore this Topical Issue of ‘Entropy’ encourages the submission of manuscripts that do such
comparisons, using either or both simulations and biological data.
We encourage authors to make their contribution accessible to a wide range of science graduates,
without compromising scientific content or flow, for example via a table of symbols and jargon,
containing definitions understandable to most science graduates. We also encourage the addition
of a supplementary short (e.g., three-minute) video, which explains in plain language the general
significance of the major finding(s).
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Section Information:
The Entropy and Biology Section aims to publish:
• Articles that highlight how entropic approaches
are addressing an impressive array of questions,
from molecular biology to landscape ecology and
biomedicine
• New entropic approaches in biology
• Reviews that guide the biological use of novel entropic
approaches.
Appropriate submissions are encouraged from biologists,
physical scientists and mathematicians. Submissions
should include examples of current or potential applications
of entropy in biology or medicine. We encourage authors
to make their contribution accessible to a wide range
of science graduates, without compromising scientific
content or flow, for example via a table of symbols and
jargon, containing definitions understandable to most
science graduates.
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Detecting Epileptic Seizures in EEG Signals with Complementary Ensemble Empirical
Mode Decomposition and Extreme Gradient Boosting
Authors: Jiang Wu, Tengfei Zhou and Taiyong Li
Abstract: Epilepsy is a common nervous system disease that is characterized
by recurrent seizures. An electroencephalogram (EEG) records neural activity,
and it is commonly used for the diagnosis of epilepsy. To achieve accurate
detection of epileptic seizures, an automatic detection approach of epileptic
seizures, integrating complementary ensemble empirical mode decomposition (CEEMD) and extreme
gradient boosting (XGBoost), named CEEMD-XGBoost, is proposed. Firstly, the decomposition method,
CEEMD, which is capable of effectively reducing the influence of mode mixing and end effects, was utilized
to divide raw EEG signals into a set of intrinsic mode functions (IMFs) and residues. Secondly, the multidomain features were extracted from raw signals and the decomposed components, and they were further
selected according to the importance scores of the extracted features. Finally, XGBoost was applied to
develop the epileptic seizure detection model. Experiments were conducted on two benchmark epilepsy
EEG datasets, named the Bonn dataset and the CHB-MIT (Children’s Hospital Boston and Massachusetts
Institute of Technology) dataset, to evaluate the performance of our proposed CEEMD-XGBoost.
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Entropy and the Brain: An Overview

Open Access Unlimited and free access for readers

Author: Soheil Keshmiri

High Speed 38 days from submission to publication

Abstract: Entropy is a powerful tool for quantification of the brain function
and its information processing capacity. This is evident in its broad domain of
applications that range from functional interactivity between the brain regions
to quantification of the state of consciousness. A number of previous reviews
summarized the use of entropic measures in neuroscience. However, these
studies either focused on the overall use of nonlinear analytical methodologies
for quantification of the brain activity or their contents pertained to a particular
area of neuroscientific research.
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Some Interesting Observations on the Free Energy Principle
Authors: Karl J. Friston, Lancelot Da Costa and Thomas Parr
Abstract: Biehl et al. (2021) present some interesting observations on an
early formulation of the free energy principle. We use these observations
to scaffold a discussion of the technical arguments that underwrite the free
energy principle. This discussion focuses on solenoidal coupling between
various (subsets of) states in sparsely coupled systems that possess a
Markov blanket—and the distinction between exact and approximate
Bayesian inference, implied by the ensuing Bayesian mechanics.
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A Technical Critique of Some Parts of the Free Energy Principle
Authors: Martin Biehl, Felix A. Pollock and Ryota Kanai
Abstract: We summarize the original formulation of the free energy principle
and highlight some technical issues. We discuss how these issues affect
related results involving generalised coordinates and, where appropriate,
mention consequences for and reveal, up to now unacknowledged,
differences from newer formulations of the free energy principle. In particular,
we reveal that various definitions of the “Markov blanket” proposed in
different works are not equivalent. We show that crucial steps in the free
energy argument, which involve rewriting the equations of motion of systems
with Markov blankets, are not generally correct without additional (previously
unstated) assumptions. We prove by counterexamples that the original free
energy lemma, when taken at face value, is wrong. We show further that this
free energy lemma, when it does hold, implies the equality of variational density and ergodic conditional
density. The interpretation in terms of Bayesian inference hinges on this point, and we hence conclude that
it is not sufficiently justified. Additionally, we highlight that the variational densities presented in newer
formulations of the free energy principle and lemma are parametrised by different variables than in older
works, leading to a substantially different interpretation of the theory. Note that we only highlight some
specific problems in the discussed publications. These problems do not rule out conclusively that the
general ideas behind the free energy principle are worth pursuing.

