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Introduction: The problem of perception and its relationship with external reality is one of the old
problems in philosophy. This issue has also been studied in contemporary cognitive sciences. The
essential studies belong to researchers in the field of visual perception. More traditional theories in
this field claim that the perceptual apparatus will be effective when it can represent external reality
as accurately as possible. Therefore, the logic of evolution and natural selection must have led to
the creation of reality-consistent perceptual systems. Nevertheless, extremist theories, such as the
interface theory of perception, claim that, contrary to traditional theories, natural selection leads
to the evolution of the perceptual system in such a way that our perceptions have nothing to do
with external reality. We have shown in our previous work that the optimal state for our perceptual
apparatus is to provide an approximation of reality.

Methods: The present study used mathematical modeling in the Agent-Based Modeling framework.
Results: The current research have shown that our perceptual system can represent approximately
50% of reality even with strict conditions. Also, by increasing the perceptual categories for the
reality-approximating species to a level close to 40%, this species will still have a more significant
survival advantage than the interface species and the truth species.

Conclusion: Contrary to the interface theory of perception, in terms of realistic environmental
conditions, not only does evolution allows the survival of species, but there is some kind of homo-
morphism between their perception and reality, even the possibility of the formation and survival

of perceptual systems approximating reality to a reasonable extent.

Citation: Rezayati Charan A, Gharibzadeh Sh. How realistic are we?: Investigating the degree of alignment between our
perception and the objective reality. Advances in Cognitive Sciences. 2022;24(2):156-167.

Extended Abstract
Introduction

Opinions about perception regarding its relation to reality
fall into a spectrum in which, at one end, it is believed
that our perception is entirely in line with external reali-

ty, which is called direct realism or naive realism. At the
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other end of the spectrum are those who believe there is
no correspondence between perception and external re-
ality and are so-called anti-realists. Classical theories of

cognitive sciences believe that the perceptual system can
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guarantee the survival of an organism when it represents
external reality as accurately as possible.

Nevertheless, some theories like the Interface Theory of
Perception belonging to Hoffman et al. believe that our
perception has nothing to do with external reality. Ac-
cording to this theory, the direction of evolution in shap-
ing the perceptual system is not a representation of reality
but a guarantee of the survival of living beings with the
least energy; they show with these assumptions that per-
ception has nothing to do with reality.

However, they have neglected the assumption of environ-
mental changes in their model. In our previous study, we
modified their model and presented a new one considering
environmental changes' assumptions. This research showed
that the species perception approximates external reality,
with a considerable difference in having a better chance of
survival than other species. The present study intends to in-

vestigate how well this approximation can be in terms of its

proximity to reality to maintain the existing survival.

Methods

The method used in this research is agent-based model-
ing. Based on the conceptual model proposed by Hoff-
man, our model has three types of agents: the truth agent,
the simple agent, and the interface agent. Each agents
is generated in the desired number at the beginning of
the simulation and randomly distributed with a uniform
distribution in the simulation environment. Each agent is
assigned an initial energy value based on a normal distri-
bution. Each patch of the environment is also assigned a
random amount based on a normal distribution function,
such as the feed capacity of that patch. Each agent eval-
uates its neighbor's patches based on its perception func-
tion and selects and consumes the most desirable patch
resource. Then, at the end of each step, the gain of each

agent is calculated based on the following function:

Gain=U((x)-C

Where U () is a function of the utility of each agent, which is in

accordance with the model proposed by Hoffman et al. as follows:

U(x) = ae”

The cost function or C is also defined as follows:

C=c,log,q+c, qgn,

In this modified model, the possibility of changes in the
environment is also considered. In case of environmental
changes, the species with the interface perception loses the

correspondence between its perceptual interface and the en-

n =
interface

The investigation conducted in this study is to determine the

vironment and makes a mistake in distinguishing the desired
and undesirable area., the energy function of the interface
agent in step n of the simulation, taking into account the as-

sumption of environmental changes, is calculated as follows:

(n-1)

interface

maximum accuracy that the simple species (species with an
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approximation of reality) can have in its perception of the
environment. The model used in this study is a modified
version of the model made by the authors in their previous
work that was introduced earlier. Here, instead of assigning
a fixed value to the number of perceptual categories for the
simple species, the number of these categories changes in
each simulation run. The efficiency of each perceptual strat-

egy in these different simple species situations is examined.

Results

Each combination of different values for different

model variables such as cost per bit of information,
resource growth rate, desired area boundaries, proba-
bility of change of environment, the initial number of
factors, and the number of perceptual categories of ap-
proximating factors is repeated 20 times and the aver-
age of these repetitions, as a result of the simulation
with those specific settings is reported. The main result
of the simulation is demonstrated in the following fig-
ure, which shows the performance of each species con-
cerning different numbers of simple agents' perceptual

categories.

Figure 1. The final population of different species concerning simple agent's different precision of perception

The results show the efficiency of different perceptual
strategies concerning changes in the number of perceptu-
al categories of the approximate strategy, the probability
of environmental changes, the cost per bit of information,
and the growth rate of food resources. For all these pa-
rameters and in almost all parametric spaces, the simple
strategy, with an accuracy of 40% or less than the truth

strategy’s accuracy, shows better performance than both
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the interface and the truth strategy.

Another part of the results reveals the performance of
each species for different values of variables of the prob-
ability of environmental changes and cost per bit of infor-
mation. The results show that in almost the entire para-
metric space, the approximating species perform better
than the other species in both cases. Thus, it can be argued

that in environments with extended periods of stability
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or in isolation from the general environment, perceptual
interface evolvement and severe disconnection between
perception and reality can be possible. However, in dy-
namic environments, even with relatively low dynamics,
survival requires that the perception system provide an
approximation of reality.

The results also show that with increasing approximation
accuracy in the simple species (those with an approxima-
tion of reality), even up to 50% of the realistic species, if
the cost per bit of information is low, the simple species
still performs significantly better than the species with
the interface and at high values of cost per bit of informa-
tion in some parts of the parametric space still performs
better than the interface type. In the other parts of the

parametric space, it works at least as well as the interface

type.

Conclusion

According to the present study’s findings, evolutionary
mechanisms allow the perceptual apparatus to be accu-
rate, to about half the accuracy of an accurate realistic
perceptual apparatus. Indeed, the obtained results show
that not only does evolution not lead to the formation of
perceptual systems unrelated to reality, but it also allows
for a much more accurate approximation of perception of
reality to a considerable extent. So we as evolved beings
can hope that what we perceive is reasonably similar to
what exists in the real world. Nevertheless, we should
keep in mind that the circumstances under which the nat-
ural selection mechanism achieves such a level of accu-
racy in perception may also depend on other factors. For
future studies in this area, the first step is to find a ground-

based criterion to examine the accuracy of perception,
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which is reasonably easy to calculate and measure, and
applicable in a variety of cases. In the next step, finding
experimental contexts to test the hypotheses is very help-
ful. Seemingly, this research should pay much attention
to environmental and ecological features and study the
perceptual system of native ecosystems in a range of eco-
systems with different levels of diversity and history of

change.
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