Pre prints.org

Article Not peer-reviewed version

Measuring Entropy with Tactile
Geometry: A Physical Surface
Framework for Complex Systems

William Faulkner ~
Posted Date: 10 April 2025
doi: 10.20944/preprints202504.0884 v1

Keywords: entropy measurement; tactile geometry; conformal mapping; complex systems;
thermodynamics; biological morphology

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/4353934

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 April 2025 d0i:10.20944/preprints202504.0884.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Measuring Entropy with Tactile Geometry: A Physical
Surface Framework for Complex Systems

William Faulkner

Independent Researcher; etabob85@gmail.com

Abstract: Entropy is often treated as a statistical abstraction with limited physical representation,
particularly in complex or biologically grounded systems. This paper proposes that tactile surfaces—
specifically skin line geometry and pore distribution—offer a conformal structure capable of modeling
entropy resolution in field-based systems. Drawing from conformal mapping theory, thermodynamics,
and generalized probabilistic models, we present a framework for visualizing and possibly measuring
entropy through biologically derived surface geometries.
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1. Introduction

Entropy remains one of the most foundational yet abstract quantities in physics, information
theory, and systems science. While its mathematical formalism is well established—appearing in forms
such as Shannon entropy, Gibbs entropy, and von Neumann entropy—its physical representation often
remains elusive, especially in systems that do not lend themselves to conventional thermodynamic
modeling. This paper proposes an unconventional yet biologically grounded solution: tactile surface
geometry as a measurable analog for entropy distribution.

Building on prior work [1], this paper explores how skin surface structures can be extended into a
framework for modeling topological entropy fields. Specifically, it proposes that conformal mapping
of tactile geometries offers a real-world surface for understanding how entropy resolves, concentrates,
or distributes across complex systems—particularly those governed by probabilistic collapse and
localized input.

Rather than treating entropy purely as a statistical abstraction, this approach treats it as a field-
bound phenomenon—one that obeys constraints, distributes according to surface boundaries, and
interacts with geometrically structured collapse.

2. Background

Entropy, in its many forms, serves as a foundational quantity for describing uncertainty, disorder,
and energy distribution across systems. In classical thermodynamics, Gibbs entropy characterizes
macro-level energy distributions, while Shannon entropy provides a probabilistic framework for
uncertainty in information systems. In quantum mechanics, von Neumann entropy describes the
collapse or purity of quantum states, further extending entropy’s role into probabilistic field resolution.

Despite these rigorous formalisms, entropy is rarely treated as a structured, surface-bound
phenomenon—especially in systems governed by localized tension, collapse geometry, or sensory
feedback. Topological and conformal entropy frameworks attempt to bridge this gap by describing
how spatial or network-based configurations may give rise to measurable entropy fields, but these
models still lack a biologically grounded substrate.

Recent work in General Probabilistic Theories (GPTs) [2] has introduced the concept of self-dual
cones and perfect state spaces, where entropy emerges from the structure of the system’s probabilistic
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resolution. This paper proposes that biological tactile systems, particularly the line-pore geometries of
human skin, offer a uniquely qualified candidate for physical entropy modeling.

3. Theoretical Framework

In prior work [1], it was proposed that skin surfaces exhibit structured microgeometries that may
play active roles in sensory interpretation. These include tension-guiding lines and pore matrices
that together form a living interface capable of resolving external input via geometrically structured
feedback.

The current paper extends this model into the domain of entropy by proposing that tactile surfaces
can be treated as conformal substrates for entropy distribution and resolution. In this framework:

¢ Skin lines function as local entropy vectors, guiding collapse toward lower-tension zones.
*  Pores act as slow-release entropy points, regulating diffusion over time.
¢ The surface as a whole forms a topological entropy field.

By interpreting entropy behavior through physical geometry, this framework opens the possibility
of measurable collapse signatures tied directly to surface-based entropy resolution zones.

4. Visual Models & Conical Interpretation

Epidermis
Pacintan - EL—
corpuscle— R DREEC-
N uE
Nerve fiber Yl mmE e
Tactile
\ resolution
Subcutaneous . \
\
/_\/_w

Tactile resolution grid

Figure 1. Tactile Resolution Grid showing tension lines and pore zones
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Figure 2. Conformal Mapping Overlay
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Conformal mapping of an entropy field onto a tactile geometry,
using the skin’s tension lines and pores as a topological substrate.

Figure 2. Conformal Mapping Overlay applied to tactile surface
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Figure 3. Cross-sectional Conical Entropy Model beneath the skin

5. Implications for Entropy Measurement

If entropy fields conform to tactile geometries, then biological surfaces may offer dynamic mea-
surement substrates for entropy itself. Specific regions of the skin may act as entropy concentrators.
These zones could be mapped and analyzed for collapse density over time.

This opens the door for:

*  Measurable entropy gradients through sensory feedback

e  Simulation of entropy flow in neural or Al systems using tactile analogs
*  Conformal entropy maps using physical or synthetic surfaces

e  Physical models of state collapse akin to GPT cones
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6. Conclusion and Future Work

This paper introduces a new framework for understanding entropy through structured tactile
geometry. By extending anatomical microstructures into thermodynamic and probabilistic field theory,
we offer a unified surface-based model for entropy collapse. Future work will explore computational
simulation, sensor validation, and entropy modeling in conformal Al systems.
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