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A person looking at a red apple does not experience wavelengths, retinal firing patterns, or cortical
computations; the experience is simply of a red object occupying space. Neurophysiology shows,
however, that this apparent immediacy is constructed through several stages of sensory transduction
and neural interpretation. Receptors sample only selected forms of physical energy, neural pathways
transform those signals, and the brain combines them with context, attention, memory, and
expectation. The philosophical problem follows directly from this biology: if experience is constructed,
in what sense can perception be said to reveal the world as it really is?

That question does not require choosing between naïve realism and the claim that perception is
fundamentally deceptive. Contemporary neuroscience instead suggests a constrained form of
construction. Brain networks infer meaningful properties from incomplete input, but those inferences
are continuously limited by the structure of the environment. Research on predictive processing,
multisensory integration, and brain-network communication has made this interaction increasingly
visible (Seguin, Sporns, & Zalesky, 2023; Jamous et al., 2024; Senkowski & Engel, 2024). The
philosophical significance of perception therefore lies not in proving that reality is unknowable, but in
explaining why observation is useful while remaining fallible.

The Perceptual Brain
Sensation begins when specialized receptors respond to particular forms of energy or chemical
stimulation. Photoreceptors in the retina respond to light, auditory hair cells convert mechanical
vibration into neural signals, chemoreceptors contribute to taste and smell, and mechanoreceptors,
thermoreceptors, nociceptors, and proprioceptors provide information about touch, temperature,
potential tissue damage, and body position. These receptors do not reproduce the physical world in
its entirety. They sample biologically relevant dimensions within limited ranges. Human eyes, for
example, detect only a small portion of the electromagnetic spectrum, while ears respond only to a
particular range of sound frequencies. The fact that receptors are selective does not make them
defective; it reflects evolutionary specialization.

Neural processing begins before sensory information reaches conscious awareness. In vision, retinal
circuits modify contrast and spatial information before signals travel through the optic nerve. Visual
pathways project through the thalamus and into cortical networks that process form, motion, color,
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depth, spatial relationships, and object identity. These functions are distributed across interacting
regions rather than located in one simple visual center. This organization explains why focal brain
damage can produce highly selective impairments. A person may lose part of a visual field while
retaining object recognition, or may see an object without being able to recognize a familiar face.
Research on face recognition and expertise similarly shows that perception is shaped by specialized
neural processing and extensive learning rather than raw sensory input alone.

Audition demonstrates the same general principle. Sound waves create vibration in the tympanic
membrane, which is transmitted through the middle ear to the cochlea. Hair cells within the cochlea
convert mechanical movement into neural activity, and auditory pathways analyze frequency, timing,
intensity, and spatial cues. The perceived location of a sound depends partly on tiny differences in
arrival time and intensity between the two ears. The nervous system combines these cues to estimate
where an event occurred. What the listener experiences as a coherent voice or musical instrument is
therefore the result of layered neural analysis rather than a direct copy of pressure waves in the
environment.

Somatosensation adds further complexity because it includes touch, temperature, pain, body position,
and internal bodily signals. The cortical representation of the body is not proportional to physical size;
hands, lips, and other highly sensitive regions occupy relatively large areas of somatosensory cortex.
Neural representations can also change with experience and injury, demonstrating plasticity. Pain is
particularly important philosophically because it shows that perception cannot be understood as a
simple meter of external damage. Nociceptive signals contribute to pain, but expectation, attention,
context, emotion, and prior experience influence the conscious experience. Contemporary predictive-
coding accounts describe pain as emerging from interactions between ascending sensory information
and distributed expectations about threat and bodily state (Chen, 2023).

Everyday perception depends on the brain’s ability to manage incomplete information. Visual scenes
contain far more detail than can be processed with equal priority, so attention selects particular
locations, objects, and features. This selectivity explains phenomena such as inattentional blindness,
in which a visible event may go unnoticed because attention is engaged elsewhere. Such effects do
not demonstrate that vision is generally untrustworthy; they demonstrate that perceptual systems
allocate limited processing resources according to current goals. In practical settings such as driving,
medicine, aviation, and security, this limitation has important implications because visibility alone
does not guarantee conscious detection.

Predictive-processing theories extend this analysis by proposing that perception involves continual
comparison between incoming sensory signals and internal expectations. Recent work on scene and
object perception shows that contextual expectations can facilitate rapid recognition of objects
embedded within meaningful environments (Peelen, Berlot, & de Lange, 2024). For example, an
ambiguous shape may be identified more quickly when it appears in a context in which that object is
expected. Predictions can improve efficiency because the nervous system does not have to
reconstruct every situation from the beginning. However, the same mechanism can produce errors
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when prior expectations dominate ambiguous evidence.

Predictive processing remains an active theoretical debate rather than a completed explanation of the
brain. Hodson, Mehta, and Smith (2024) conclude that empirical evidence provides meaningful but
still incomplete support for canonical predictive-coding models. This qualification matters. It is
tempting to use predictive processing as a universal explanation for perception, action, emotion, and
cognition, but scientific theories must remain constrained by evidence. The strength of the framework
lies in explaining how top-down expectations and bottom-up sensory evidence may interact; its limits
remind researchers not to treat one computational model as established fact in every domain.

Perception is also fundamentally multisensory. Real-world events usually produce information across
several senses at once. A conversation involves visual lip movements, auditory speech, facial
expression, body position, and contextual knowledge. Recent neuroscience describes multisensory
integration as a dynamic process operating over several neural timescales rather than a simple
addition of separate sensory channels (Senkowski & Engel, 2024). Oscillatory activity, phase
relationships, and changing functional connectivity may help the brain decide whether signals belong
to the same event and how much weight to give each source. This integration generally improves
perception, but it can also create striking illusions. The McGurk effect, for example, demonstrates that
visual mouth movements can alter what speech sound a listener believes was heard.

The influence of cognition on perception remains philosophically significant. If beliefs and
expectations directly alter perceptual experience, then perception may not be an independent
evidential foundation for belief. Vetter et al. (2024) reviewed evidence across vision, hearing,
somatosensation, pain, balance, taste, and smell and concluded that the question of cognitive
penetrability requires careful distinction between changes in perception itself and changes in
attention, decision, memory, or response. This distinction prevents overinterpretation. A person’s
belief may influence what they report or where they look without necessarily altering early sensory
representation. Neuroscience therefore complicates the philosophical debate rather than resolving it
with a simple claim that “the brain creates reality.”

Illusion, Prediction, and the Problem of Reality
Illusions have long been used to argue that the senses can mislead. Visual illusions such as the
Müller-Lyer and Ponzo figures produce systematic distortions of perceived length because the visual
system applies spatial assumptions that are normally useful in natural environments. Brightness and
color illusions demonstrate that the appearance of a surface depends on surrounding context and
estimated illumination. A white object can continue to appear white under different lighting conditions
even though the wavelengths reaching the retina change considerably. Color constancy therefore
shows that the nervous system estimates stable properties rather than simply reproducing receptor
stimulation.
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These phenomena support philosophical caution but not radical skepticism. An illusion is recognizable
as an illusion precisely because alternative forms of measurement can establish that the perceptual
appearance differs from the physical stimulus. Scientific methods therefore use perception while also
correcting for its limitations. Instruments extend sensory access beyond normal biological ranges.
Microscopes reveal structures too small for unaided vision, telescopes detect faint and distant objects,
and thermal or infrared instruments measure wavelengths that human eyes cannot detect. Such
technologies do not prove that ordinary vision has failed; they expand the range of phenomena
available for investigation.

The philosophical problem can be illustrated by Plato’s allegory of the cave, in which observers
mistake shadows for the full reality that produces them. The allegory captures an enduring
epistemological concern: experience may reveal only a limited representation of what exists.
Descartes later intensified skepticism by asking whether sensory experience could be systematically
deceptive. Contemporary neuroscience agrees with one part of these arguments—that conscious
experience is mediated rather than transparent—but rejects the implication that mediation makes
knowledge impossible. Perceptual systems generate representations that are constrained by
environmental structure. People successfully navigate objects, communicate, manipulate tools, and
make predictions because perception preserves information relevant to action even when it does not
reproduce every physical property directly.

Scientific realism therefore offers a useful middle position. An external world exists independently of
individual experience, while perception represents selected features of that world through neural
processes. The representation can be incomplete, context-sensitive, and sometimes mistaken without
being arbitrary. An object’s perceived color changes with illumination, but the object’s reflectance
properties and the spectral composition of light constrain what can be perceived. Similarly, depth
perception depends on cues such as binocular disparity, occlusion, motion parallax, perspective, and
texture gradients. The brain estimates spatial structure from these cues, and illusions occur when
unusual displays exploit assumptions that are normally reliable.

Hallucinations provide a more extreme example of perceptual construction because a percept-like
experience can occur without a corresponding external stimulus. Hallucinations may arise in
psychiatric disorders, neurological disease, sleep transitions, bereavement, sensory deprivation,
medication effects, or substance use. They demonstrate that internally generated neural activity can
produce experiences with perceptual qualities, but they do not show that ordinary perception is
equally detached from reality. The distinction lies in causal constraint: ordinary perception is
continuously shaped by external sensory input, while hallucinations involve a greater contribution
from internally generated activity or disrupted inference.

The neurophysiology of perception has direct implications for epistemology because it shows why
individual observation cannot be treated as infallible. Attention can miss visible events, memory can
reconstruct rather than replay experience, expectation can bias interpretation, and sensory systems
operate within restricted ranges. Yet the same neuroscience also explains why perception is useful.
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Neural systems have evolved to detect regularities that guide successful action. The brain’s
representations need not reproduce the world in every detail to support accurate prediction and
behavior.

Scientific inquiry improves reliability by reducing dependence on one person’s immediate perception.
Measurement devices provide standardized outputs, repeated observations test consistency,
controlled experiments isolate competing explanations, and independent researchers attempt
replication. Multiple methods can converge on the same conclusion even when each method has
limitations. This process is especially important because modern neuroscience increasingly
understands the brain as a network in which information moves through interacting pathways rather
than isolated modules. Seguin et al. (2023) show that brain communication is shaped by network
architecture and cannot be captured fully by assuming that signals simply travel along one shortest
anatomical route. The complexity of neural communication reinforces the need for caution when
moving from a laboratory finding to a broad philosophical claim.

The relationship between perception and knowledge is therefore best described as fallible but
corrigible. Perceptual experience provides evidence, not certainty. Errors can be detected when
experiences conflict with other observations, instruments, predictions, or measurements.
Philosophical skepticism remains valuable because it exposes assumptions that might otherwise
remain unnoticed, but skepticism becomes unproductive if every possibility of error is treated as
evidence that no knowledge is possible. Neuroscience instead supports a position in which perception
is an adaptive inference constrained by sensory data and continuously open to correction.

Human perception emerges from the interaction of sensory receptors, neural pathways, distributed
brain networks, attention, memory, expectation, and multisensory integration. Vision, hearing, touch,
pain, proprioception, taste, smell, and balance each sample particular aspects of the environment,
while the brain combines these signals into coherent experiences useful for action. Contemporary
research on predictive processing and multisensory integration has strengthened the view that
perception is constructive, but it has also shown that construction should not be confused with
invention. External signals constrain the representations the brain can form.

The philosophical significance of this evidence lies in the distinction between mediation and
unreliability. Illusions, hallucinations, selective attention, and sensory limits demonstrate that
immediate experience can be mistaken or incomplete. They do not demonstrate that reality is
inaccessible. Scientific knowledge becomes more reliable by combining perception with
measurement, instrumentation, replication, and critical comparison across observers and methods.
Neurophysiology therefore provides neither a defense of naïve realism nor a proof of radical
skepticism. It supports a more defensible conclusion: perception is an adaptive, biologically
constructed representation of a real world, and knowledge improves when humans understand both
the strengths and limitations of that representation.



Copyright © 2026 Academic Master. | 6

References
Chen, Z. S. (2023). Hierarchical predictive coding in distributed pain circuits. Frontiers in Neural
Circuits, 17, 1073537. https://doi.org/10.3389/fncir.2023.1073537

Hodson, R., Mehta, M., & Smith, R. (2024). The empirical status of predictive coding and active
inference. Neuroscience & Biobehavioral Reviews, 157, 105473.
https://doi.org/10.1016/j.neubiorev.2023.105473

Jamous, R., Ghorbani, F., Mükschel, M., Münchau, A., Frings, C., & Beste, C. (2024). Neurophysiological
principles underlying predictive coding during dynamic perception-action integration. NeuroImage,
301, 120891. https://doi.org/10.1016/j.neuroimage.2024.120891

Peelen, M. V., Berlot, E., & de Lange, F. P. (2024). Predictive processing of scenes and objects. Nature
Reviews Psychology, 3, 13–26.

Seguin, C., Sporns, O., & Zalesky, A. (2023). Brain network communication: Concepts, models and
applications. Nature Reviews Neuroscience, 24, 557–574. https://doi.org/10.1038/s41583-023-00718-5

Senkowski, D., & Engel, A. K. (2024). Multi-timescale neural dynamics for multisensory integration.
Nature Reviews Neuroscience, 25, 625–642.

Vetter, P., Badde, S., Ferrè, E. R., Seubert, J., et al. (2024). Evaluating cognitive penetrability of
perception across the senses. Nature Reviews Psychology, 3, 804–820.


