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Abstract

The possibility of incorporating Information Theory in the management 
of sequencing of morphological images allows to show some aspects 
of the area corresponding to the pigment epithelium, Bruch’s mem-
brane and choriocapillar from optical coherence tomography (OCT) 
images. What is evidenced in these sequencing of images, which make 
it possible from the OCT, to recover histological images, constitute a 
practical description that supports this theory.
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PAtologíA oculAr

“The noise was always getting through. Among the voice of 
sending a message and the ear receiving annoying sounds that 
interposed, always. And the more they tried to expand the signal, 
the more increased noise. That was before 0 and 1. After the 
pixels born and the world changed forever”

We have worked hard for more than fifteen years in pixels, 
structure, pigmentary eptelio, retina and in parts sequencing of 
images that allow transpolar exams noninvasive as the optical 
coherence tomography to eye level and histology of much of 
the retina.1-4

The information theory, also known as mathematical theory of 
communication, is a theoretical proposal by Claude E. Shannon 
and Warren Weaver in the late 1940s. This theory is related to 
mathematical laws governing the transmission and information 
processing and deals with the measurement of information and 
representation of it.
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Information is a language that represents both 
forms and contents. In several papers we have 
treaties do just correspondence to the above, 
within the histopathologic issues and taking 
especially retinal pathology and in particular 
within the pigment epithelium, one of the cells 
of reticuloendothelial lineage, most significant 
physiology in metabolism and functional-level 
union coroideoretinal distribution, Bruch’s mem-
brane and the phenomena of neurotransmission.

Describing the universe this way, as a digital 
computer operating a data processing code, 
a.k.a. a Turing machine, makes it easier to see 
how Gödel’s theorems apply to reductionism 
in physics.

The Gödel’s incompleteness theorems are two 
celebrated theorems of mathematical logic 
proved by Kurt Gödel in 1931. Both are related 
to the existence of undecidable propositions 
in certain aritmétics theory. While scientists 
demonstrated, using a higher modal logic and 
a MacBook computer, the argument of Gödel 
was mathematically correct. “What has been 
achieved through computers is a great success 
of Godel’s reasoning. The ontological proof 
was, more than anything else, a good example 
of something inaccessible in mathematics or 
artificial intelligence, which has been solved 
using current technology. The fact that the for-
malization of these complicated theorems can 
be done with non-professional computer opens 
up all sorts of possibilities. Therefore, it is totally 
incredible that Gödel’s theorem can be tested 
automatically in a few seconds or even less 
pressing a few keys and using a standard laptop.

In the early 60s Gregory J. Chaitin developed his 
theory of algorithmic computer information relat-
ing to the information. His early works are closely 
related to Kolmogorov studies and statistical 
processing of information. The most important 
contribution of Chaitin is the constant Omega 

Chaitin Ω: a real number between 0 and 1, of 
equidistribuidos digits expresses the probability 
that a random program to perform some task (not 
hang) when run on a machine Turing. Chaitin 
also writes about metaphysics, mathematics, 
philosophy, meta-mathematics, neuroscience 
(the problem of consciousness and the study of 
the mind), biology (formally defining the concept 
of ‘life’), digital philosophy (The universe is a 
cellular automaton Turing-complete).

The Algorithmic Information Theory is an area 
between information theory and Information re-
lating to computer information. The Algorithmic 
Information Theory mainly studies Kolmogorov 
complexity and information chains. It was devel-
oped in the late 60s by Kolmogorov, Solomonoff 
and Chaitin simultaneously. There are different 
variants of Kolmogorov complexity and algorith-
mic information.

The complexity of Kolmogorov-Chaitin, algorith-
mic entropy or complexity “program-size” of a 
text string (defined text string as finite sequence 
of characters) is the size of the computational 
resources needed to describe the chain. com-
putational resource program indicates more data 
the program code. Thus, a “description” comes 
to mean: a way to generate the string through a 
given program. Consider the following strings:

01010101010101010101010101010101010
10101

10010111010011001001011000110011101
00110

The first string has a simple description “20 times 
01” but the description of the second is not so 
obvious. There are chains whose description is as 
complex as the chain itself. In these cases, you 
can never be taken for these chains less descrip-
tion that the chain itself, since in that case the 
string would describe herself and would have 
the same size.
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Formally, the description of an existing chain is 
shorter description (in a given language descrip-
tion). The IP number, for example, has an infinite 
number of digits, but their description can oc-
cupy a few lines of code.

To define Kolmogorov complexity to specify 
a description language, this language can be 
based on a programming language such as Lisp, 
Java, or C. Any string S has at least the following 
description:

For some programs will exist another way of 
describing the chain so that the chain is not itself 
which is returned, for example the first string 
studied, “20 times 01”. Each programming lan-
guage returns a different complexity (although it 
may coincide) for the same string, but there is a 

constant relating the complexities between two 
different description languages.

There is another way of describing a particular 
string: compressing. Simply chain is chosen, it is 
compressed with a given algorithm compression 
and decompression algorithm is created, if the 
size of decompression algorithm plus the size of 
the description is less than the string described 
a description smaller is obtained that the own 
chain. However not all chains are compressible 
since there are 2n strings of length n but there 
is only 2n-1 less than n chains. According to 
the Dirichlet pigeonhole principle if there are n 
pigeons and pigeon mnidos and n> m must have 
a nest in which there are at least two pigeons. 
Therefore, there must be at least two strands of 
size n whose compressed representation is com-

Figure 1. Choroideal and pigmentary epithelium cut histology. Measured pixelometric related to pigmentary 
epithelium.
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mon and the decompression algorithm remove 
the same chain, thus having at least one incom-
pressible chain.

For the same reason, most of the chains will not 
be compressed significantly. Can be calculated, 
however, the minimum probability for a chain 
size n be compressible. This knowledge has 
enabled load through the pixelometria,5 the 
images unfold naturally compressed in a digital 
photograph of retina in the process of sequenc-
ing of images we use from optical coherence 
tomography (Figure 1).6

The information would constitute the new 
structure, expressed in a series of codons pixels 
that are mobilized in quantum, and allow to 
be measured and quantified. In a next series 
of digital photos of pigmentary epithelium of 
retina, we can see the multilayer constitution of 
digital photo. In the pixelometrics quantum of 
this epithelium, the same volumes are measured 

by applying the concepts of Gedel, with a digital 
model of tridimentional pixel messure.
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