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Introduction 

Manuel Curado 

University of Minho, Portugal 

Steven S. Gouveia1 

University of Porto, Portugal 

1. The Original Contribution of the Predictive Processing Model 

The Predictive Processing Theory of Mind is a research project developed by 

philosophers, cognitive scientists and neuroscientists in order to understand 

an intermediary zone that lays between the activity of brains and the 

subjective experience. This approach has been described also as Bayesian 

brain, predictive coding, active inference, just to name a few current 

designations (cf. Friston, 2005; Clark, 2013; Hohwy, 2013). The novelty of this 

new way of thinking about action, perception and mental representation 

needs to be explained. It is not an investigation of brain cells and neural 

networks, nor is it an investigation of the contents of the minds of agents. 

These two realms characterize different types of agents, whether biological or 

made from other materials, and are undoubtedly important. However, these 

realms do not seem to have contact zones with each other. Indeed, what could 

a biological object with weight and internal structure like the brain have to do 

with the subjective experience of human beings? In each of these realms it 

would be impossible to find signs of the existence of the other realm. When 

we walk on a beach early in the morning and see footprints in the sand, we 

may conclude that someone has been to the beach before us. Unfortunately, 

no brain reveals the mental life of its owner, and it is also true that no human 

being has subjective experiences of his own brain. You may feel pain or 

pleasure, but you will never feel your neurons, and vice versa. In analogy with 

other physical systems, similar problems are found. Looking around, people 

see water and think that the world has a reality called liquidity. The truth is 

 
1 This work was carried out initially by the grant Project UIDB/00683/2020 funded by 

FCT at the Centre for Philosophical and Humanistic Studies of the Universidade 

Católica Portuguesa, Braga, Portugal, and was finalized under the CEEC Individual 

Fellowship 2022.02527.CEECIND by FCT at the Mind, Language, and Action Group of 

the Institute of Philosophy, University of Porto, Portugal. 
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that an object called liquidity does not exist anywhere. If someone wants to 

buy only liquidity, and not objects that are liquid, he will not find a store that 

can sell it. There is no such store. Liquidity seems to be a high-level property 

that only exists for intermediate-sized beings, neither too small nor too big. If 

human beings were the size of atoms, when looking at a glass of water they 

would only see hydrogen and oxygen in a certain proportion and, obviously, 

they would not see a third body called liquidity anywhere. The reality of 

liquidity and the reality of water molecules cannot be called into question, but 

the relationship between the two needs to be explained, and this explanation 

is more complex than it seems, because the statements that affirm the 

existence of liquids are unintelligible without observers who have nothing to 

do with either hydrogen or oxygen. The innovative project of Predictive 

Processing, in turn, seeks to exhaustively explore the intermediate zone 

between the two realms of the brain and mental life, an area with enough 

complexity to justify the need to also consider it as autonomous, a third realm 

with its own organization. In the case of water liquidity, the connection 

between the two sides to the subject requires a whole theorizing process to 

explain it, a result that took many centuries to achieve. By the same logic, in 

order to get an explanation of the inner details of the connection between 

sides so radically different, we need creative concepts and time. 

What we know already about this third realm is that the brain is a prediction 

machine with the function of creating hypotheses about the causes of sensory 

signals and of making predictions of possible future sensory signals. 

Moreover, the internal models of the world that are created this way are 

constantly challenged by incorporating the errors of the previous models into 

new models. From this point of view, the work of the brain could be described 

as a process of making predictions about the upcoming sensory data based on 

its best current models of the causes of those data. This idea is still not 

sufficiently explained and needs a lot of applied research and extensive 

theorizing work. The problems are many. It was stated above that the two 

realms of mind and brain do not reveal signs of the existence of each other, 

just as water molecules do not reveal the existence of liquidity, nor does 

liquidity reveal the existence of hydrogen and oxygen. The problems do not go 

away with the assumption that there is a third instance that connects the two 

sides of the problem, or, resorting to the analogy again, the two realms. 

Incidentally, the assumption of a third instance further complicates the 

problems. In the area of contact between the brain and this third instance, no 

signs of either side are identified. In turn, in the contact zone between this 

third instance and the complexity of the mental life of agents such as human 

beings, the problem reiterates itself. In the case of water, explaining the 

existence of the property of liquidity requires time and the search for the best 

possible explanation, an abductive mode of reasoning that is never quite 

finished. In the case of Predictive Processing, assuming the existence of a sub-
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personal level that cannot be confused with either the mind or the brain is, at 

this moment, the best explanation we have about the relationship between 

agents and the situations in which they find themselves. 

It has often been repeated that the Kantian idea of reversing the traditional 

approach to the mind is similar to what Copernicus did regarding the place of 

the Earth and the Sun in the Solar System, a Copernican revolution that 

“assume that objects must conform to our cognition” (Kant, 1998/1787: 100, 

sec. B xvi). This change in perspective constitutes the core of the theoretical 

proposal of the Predictive Processing paradigm: the perceptual experience of 

the world is decisively influenced by cognitive systems that generate models 

of reality. The reception of stimuli coming from the outside is not a merely 

passive process, but a very active one. Neither the stimulation that agents 

experience at a given moment nor unforeseen situations immediately affect 

the model of reality they take as a reference. The details of this process have 

not yet been fully inventoried, and it is therefore difficult to have a clear idea 

of the scope of this new way of understanding this intermediate zone between 

the materiality of brain cells and the splendor of the phenomenology of the 

mental life of agents. It is possible that a much sought after and much needed 

theory of everything about mental life is being constructed. This theory would 

have the mission of explaining all aspects of the mental life and experience of 

human beings, certainly, but also of other types of agents.  

Let us focus on a practical example of what is at stake with the Predictive 

Processing framework and its explanation of every single mental feature of the 

mind.  

The first mental feature — and perhaps the one that was in the original 

point of depart of the reflection about the scope and the goals of the 

Predictive Processing framework — is the full set of our perceptions of the 

external world. Most theories of perception have to give a plausible answer to 

the problem of explaining how it is possible for the brain to process sensory 

data from the world the result of which is considered a mental representation 

caused by autonomous objects of the real world. As Hohwy puts it, “[t]he 

problem of perception is the problem of using the effects — that is, the 

sensory data that is all the brain has access to — to figure out the causes” 

(Hohwy, 2013: 13). Even philosophers of mind that do not work within the 

Predictive Processing paradigm, advancing other conjectures about the 

ultimate nature of the conscious mind, have emphasized the importance of 

studying the nature of the connection with external objects. Chalmers, for 

example, shows that central processing only finds itself in an information 

space, because it can no longer access external objects and the very physical 

processes that underlie perception (Chalmers, 1996: 290). 

Predictive Processing is a theory that will try to answer to the problem of 

perception with a somehow surprising answer, far from the common-sense 
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view: perception is a kind of controlled hallucination created by the way our 

brain functions. Contrary to the traditional views about perception, that 

consider the mental process as a passive and stimulus-driven process, the 

Predictive Processing framework challenges that view by arguing that 

perception should be considered as having a constructive nature, being active 

and influencing constantly sensory data received from the external world.  

Imagine that one particular human brain is inside a skull in a similar way 

that a person is stuck inside a room with no direct access to the external 

environment. There is, however, a significant difference in the two situations. 

The person in the room has nothing but signals to conjecture about what is 

outside. She can be deceived, as any recording can lead her to think about a 

certain subject; she may also misread the signals. In any case, what the person 

inside the room has is just a pale image of what possibly exists outside. If she 

hears the sounds of falling rain, she won’t get wet; if it’s a tropical sun, she 

won’t tan. This person knows that what is inside the room is not the real thing 

because signals are not things. In contrast, the brain inside the skull, despite 

not having direct contact with external objects, nor, indeed, with sensory 

organs that have been stimulated by external factors, creates, from the signals 

that reach it, a reinforced reality. In this case, the rain indeed wets and the sun 

indeed tans. As the person in the room only has conjectural images of what is 

outside, she cannot have subjective experiences of the alleged referents of 

those images. The notion of reality that she has is very poor. Differently, the 

reinforced reality created by the brain inside the skull is surprisingly stable, 

given the rapid changes that occur in perception, whether due to 

environmental factors or due to the action of the human body.  

The results of the brain working inside the skull are so extraordinary that 

they cannot be bettered: they have the unmistakable stamp of what is real. 

When the person leaves the room where she is, her experience of reality is 

significantly increased. The same does not happen with the experience of 

reality produced by the brain. There is no rational way to increase the reality 

of the experience of things. The lights may be more intense, the sounds may 

be louder and the blows received may be stronger, but none of this will alter 

the degree of reality of the experience. Dim light and bright light will be 

equally real, and there is no known alternative way to create anything 

remotely resembling the unmistakable touch of reality. Like an anchor that 

holds a ship to the bottom of the sea, the unmistakable mark of reality 

constitutes a stable support that the changes that occur on the surface of the 

sea cannot break. The analogy is imperfect, because, in the case of the ship, 

sufficiently large alterations can cause the anchor to separate from the ship, 

but, in the case of sensorial alterations, the notion of reality cannot be broken. 

Perception organs may be damaged or even destroyed, but this does not alter 

the notion of reality. The transfiguration of a mere internal representation 
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made by the brain in the darkness of the skull into a reality insusceptible of 

improvement is precisely the type of stability that deserves to be studied.  

In literary or mythical terms, there is a large number of stories in which the 

protagonists make representations so perfect that they mistakenly take them 

for realities. The person inside the room may have a high-definition television 

with her, but she will not confuse the perfection of the images with the 

strange experience called reality. St. Anselm of Canterbury’s ontological 

argument can also be invoked to help understand that the best of illusions 

cannot be confused with the worst of realities. There is an insurmountable 

difference between thinking of a being with all perfections without the 

perfection of existence and thinking of a being with all perfections including 

the perfection of existence. This difference is not only of interest for the 

exceptional theoretical case of proving the existence of God. The simplest act 

of perception is equally exceptional because, more than a mere representation 

of something, it offers the conviction that this something exists. We could 

have a set of thousand photographs of an object, without ever confusing the 

first with the second. A thousand images are not an object and all the 

perfections without the perfection of existence are worth little. Now, it is 

precisely the point at which the metamorphosis of mere representation into a 

sensation of reality takes place that deserves to be understood. Flickering 

Galateas transform themselves into a beautiful maiden with whom Pygmalion 

wants to marry. To understand this is the main objective of Predictive 

Processing. It appears to be a merely cognitive matter (whatever that is), but it 

is, in fact, a way of illuminating the zero degree of reality construction. 

How does the brain perform so well, if that’s the case? Rephrasing the 

question: if the brain doesn’t have direct access to the world, how can it be so 

successful in our daily interactions with a dynamic external world? The 

answer of the Predictive Processing framework is to claim that the “locked” 

brain has to do probabilistic inferences about the causes of the sensory data 

by using available sensory evidence and previous experiences that will serve 

as a basis for creating a predictive model of the world.  

Here is an intuitive example of what the Predictive Processing means by 

claiming that the brain is a prediction machine. Please focus on the following 

image: 
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Figure 0.1. Dots and spots. 

 

If the reader focuses on the image (see Figure 0.1.), assuming that you never 

encountered that image before, you will probably think that it doesn’t make 

any sense and that there is nothing in those dots, spots, shapes and shadows 

that is accurate or represent a known entity from the world. Is it a photo of 

skin marks? Is it a pattern of the Martian landscape? No one can tell. Is 

impossible to name or pinpoint a referent of the image.  

Your brain is absolutely clueless about what this illustration should 

represent and that’s because the predictive model of your perceptual 

experience in this moment doesn’t match anything that you have previously 

experienced and, beyond that, the sensory inputs don’t make sense either. 

However, this is where the Predictive Processing Theory seems to be 

plausible. Check the same image below, now with a simple additional line. 

The new detail will make you have a sense of what the image does represent: 

Figure 0.2. PP example. 
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With the help of the added line, your brain can now make an accurate 

perception of the image above. The second image (Figure 0.2) allows your 

brain to update the previous model and to create a new model where your 

brain can now detect the sketchy shape of the head of a cow. If you go back to 

the previous image (Figure 0.1.) — recall that that didn’t make sense the first 

time you looked at it —, you could verify that that same image will right now 

look like a cow. Even without the added new line an average percipient is 

unable to look at that image and not seeing a cow since the internal model 

was updated with the new version processed in Figure 0.2. The new reality 

was stabilized and reinforced and it becomes more difficult to change the 

second image than to change the first one with the contribution of the line 

that was added to it. 

It is an interesting question to try to know if the line that was added could be 

replaced, for instance, by a verbal description or a gesture. The first time we 

look at the image, a friend might ask us to imagine a line shaped like a cow’s 

head. That friend could even run a bare finger across the image, tracing an 

outline. A photocopy of the image could be cut out with scissors to form the 

shape of a cow’s head. These three alternative means (the words of suggestion, 

the finger gesture, and the paper cutout) seem also to play a top-down role in 

helping the brain shape meaningless visual impressions. A skilled magician 

manages to get the attention of the spectators who watch his show by 

organizing in a certain way the vision that these people have of what they are 

seeing on stage. Similarly, the three alternative means contribute to the 

emergence of a particular form. As soon as this happens, the internal model is 

updated and it becomes almost impossible to see again the initial image 

without the new organization. 

This is just one brief example of the sort of knowledge that the Predictive 

Processing framework can offer regarding the nature and functions of the 

embodied mind. The core concept of this framework is inspirational for many 

future lines of inquiry. For instance, how far could it be used in order to 

explain aspects of the mind more difficult than perception, if indeed there is 

something more difficult than the creation of the experience of stable reality? 

As we unconsciously use spatial metaphors to designate the parts of the mind, 

the relationship of the mind to the brain, and even mental states, it seems to 

us that perception is “at the bottom” and that other functions, such as reason, 

are “at the top.” It is possible that nothing in mental life is as difficult to 

explain as perception, because only perception allows the experience of 

reality. A memory or a belief pales in comparison to perception. However, this 

line of inquiry has many other associated problems. If a sub-personal system 

is able to create the experience of reality, the full understanding of what is at 

stake in this process may allow that same capacity to be applied, for example, 
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to memories. In this case, the construction of the sensation of reality would 

not be limited to the present time. A second possible line of thought questions 

the relation between sub-personal processes and formal aspects of nature. 

For instance, is there any structured similarity or common constraint between 

the role played by the anticipatory internal mental model and non-mental 

processes in nature (e.g. entropy, evolutionary processes, imago in the 

metamorphosis of insects and morphogenesis)? Inspired by parallel projects 

of mapping neuronal connections and by literary (e.g. Marcel Proust, Virginia 

Woolf) and philosophical descriptions of the current of consciousness (e.g. 

William James, Edmund Husserl), Predictive Processing is also challenged to 

exhaustively map possible geometries of the dynamics of these sub-personal 

processes. The question to be asked in this case would be the following: Can 

we build a geometric model of the main structure of the third realm that seems 

to exist between the realm of biology (the brain) and the phenomenological 

realm (the subjective mind)? Assuming that this hypothetical third realm 

could be fully mapped, would this imply that the second realm of human 

mental experience could also be mapped? And, of course, if a major 

breakthrough in neurosciences provides in the remote future a full 

cartography of the work done by neurons and glia, as well as of their 

connections, would this result promote the full mapping of the other two 

realms? Many exploratory questions like these could be formulated due to the 

richness of Predictive Processing.  

Wealth, did we say? Or maybe it’s better to say poverty, because the line that 

was added to Figure 0.1. still hides many secrets. The amount of information 

in this Figure is greater than in Figure 0.2. This means that the ability to get a 

stable image of the cow’s head has paid the high price of losing information. 

Many consequences derive from this impoverishment, and it is not easy to 

explain the meaning of what happened in the passage from the first to the 

second figure. Every moment of human life reveals the same constraints. All 

the words we use end up fulfilling the function of the line that was added to the 

collection of points and shapes: they all imply a paradoxical impoverishment of 

available information, paradoxical because it is this impoverishment that 

allows human action. Generalizing the results of the examples, the totality of 

the mind seems to suck into a bottomless abyss the excesses of information 

from the environment. There is no action by agents without each of them 

carrying out the bad deal of becoming poorer in one of the parameters of 

reality. 

2. New Developments 

The main goal of this book will be to critically analyze and discuss different 

aspects related to this new framework. The first chapter, by Wanja Wiese and 
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Thomas Metzinger, offers a general overview of the core concepts focusing on 

the hierarchical predictive coding, the way precision is mediated, the 

prediction error minimization, and finally how the proposal accounts for 

predictive control. This introductory chapter aims to be an introduction that 

will enable readers to follow the subsequent chapters of the collection making 

them familiar with some of the main general principles of Predictive 

Processing and some of its key concepts. 

Next, Arthur Schwaninger will examine the metaphysical implications of the 

Predictive Processing framework by concluding that it supports a view by 

which reality is the result of the subject’s history of experiences and actions. 

Following this metaphysical investigation, Manuel Curado will present an 

essay on the metaphysical constraints of Predictive Processing by reflecting 

on the intellectual ambition that Predictive Processing manifests, 

contextualizing the hype in the long history of failures of scientific and 

philosophical explanations of the functioning of brain and mind. Believing 

that nothing less than an ultimate theory of mind is at stake, he takes into 

consideration the structural similarity between the creation of information by 

the brain, the structured levels of cognition and the wide aspects of the 

physical organization of the world. Curado confronts this ambitious agenda 

with difficult metaphysical questions, namely the evaluation of difference and 

sameness in human affairs and the high price that is paid by the alleged 

advantage of sub-personal processes of prediction.  

Moving on from Metaphysics to Emotion, the next three chapters will 

present three reflections on how Predictive Processing and specific emotions 

can be related in different settings. First, Dina Mendonça shows how the new 

framework requires the integration of the complex multilayered richness of 

the emotional landscape in order to be a unified theory for understanding the 

mind, including the affective character of experience. The chapter concludes 

by promoting the idea that the understanding of the richness of human 

emotions and its role in cognition implies an education of the emotions 

themselves. Next, José Araya will claim that emotions can be understood not 

as a form of perceptual inference — as claimed by some Predictive Processing 

theorists — but as forms of regulation based on active inference. To close this 

topic, Mark Miller and Jelena Markovic will investigate how affective 

neuroscience can cast some light on the emotion-cognition interactions in 

the predictive brain. 

The next three chapters will show how diverse and useful the Predictive 

Processing framework can be as a theory by focusing on mental diseases. 

First, Jorge Gonçalves explores this problematic by showing that, if the theory 

of the Predictive Processing aspires to give an overall explanation of the 

human mind, the motivational factors of delusion should be considered. 
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Next, João Fonseca will focus on the relationships between the self and body 

illusions by claiming that that core-self ought to be understood as a 

hierarchically layered predictive processing structure. Finally, Valtteri Arstila, 

Jarno Tuominen and Susanne Uusitalo explain how gambling disorder can be 

seen from the point of view of Predictive Processing, showing how gambling 

behaviour could be considered rational. This new interpretation allows a 

more informed assessment and personalized treatment decisions that could 

potentiate the defeat of the gambling disorder. 

To close the book, three more chapters will be presented. Matthew Sims will 

show how Predictive Processing can be a limited theory regarding direct 

perception in contrast to an ecological psychology. Next, Jona Förster will 

argue that Predictive Processing describes a teleofunctional computational 

mechanism. In the last chapter, Miguel Pais-Vieira, Manuel Curado and 

Nicolás Lori will present a method to study how the qualitative aspects of 

information could be related to quantitative aspects and vice-versa. Several 

authors allude to the internal informational space, but no one has determined 

the exact number of states that can be represented in the human brain (or as 

far as the argument goes, by any other type of brain) and how those states can 

be related with time and other physical constraints. The mathematical 

method that is described should be seen as a tool to help present and future 

researchers pursuing the high-priced goal of a complete theory of information 

in the brain. This will be relevant for the Predictive Processing assumption 

that the human brain represents information and, in order to do so, needs to 

use levels of cellular energy, neural networks and other physical constraints. 

The ghost-like nature of information and the wide-ranging scope of 

definitions that that concept inspired created the illusion that something 

intangible is happening inside our skulls. However, without cellular processes 

and networks it would be impossible to represent information. The 

mathematics of this third realm is still in its first stages. The final chapter is, 

therefore, a contribution to that goal.  

As can be seen, each chapter in this book proposes new lines of reflection 

and possible contexts for applying the paradigm. There is conceptual 

exploration, there is intellectual subversion through critical thinking taken to 

the limit of what can be thought, and there are proposals for mathematical 

methods to face what is possibly the greatest challenge of the Predictive 

Processing paradigm: the nature of information in the brain. 

After reading this book, we hope that the reader will have a broader notion 

of what kind of novel and interesting research can be made from a Predictive 

Processing point of view. The next years will be absolutely relevant to 

determine whether Predictive Processing can really become a Theory of 

Everything regarding the mental or if it can only provide specific explanations 
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of particular mental phenomena. This book is certainly a step into the critical 

consideration that needs to be made in order to achieve a sound answer to 

this doubt. 
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