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AUGMENTATION

Primary Disciplinary Field(s): Psychology, Neuroscience, Sensory Processing, Psychophysics

1. Core Definition

Augmentation refers fundamentally to an increase, enlargement, growth, or intensification in
magnitude or effect. Within academic fields, particularly psychology and neuroscience, this term
describes a phenomenon where a response or perception is amplified relative to its underlying
cause or stimulus. It denotes a process that goes beyond simple linear correlation, indicating that
the system--whether neural, perceptual, or cognitive--is actively contributing to the overall
magnitude of the experienced outcome. The concept is central to understanding how internal
states, physiological mechanisms, or external modifiers can influence the measurable outputs of
biological systems.

The scientific study of augmentation differentiates between a natural, expected increase and a
disproportionate one. In a broad sense, augmentation describes any intensification in perception,
such as experiencing colors as more vivid or sounds as louder than baseline measurements would
predict. This general definition applies across cognitive domains, reflecting the subjective human
experience of intensified sensation or emotion. However, the term gains critical precision when
applied in experimental contexts, where it must be quantified against a control measure, often
representing a response that exceeds the amplitude or duration expected solely from the increase
in the initial stimulus intensity.

Crucially, augmentation often implies an enhancement mechanism. It is not merely the result of a
stronger initial input, but rather a modification of the input signal through processing. This can
involve mechanisms like increased efficiency of synaptic transmission, heightened attention
causing increased sensory gain, or the chemical potentiation of receptor activity. Understanding
the specific context--whether it is the amplification of an evoked potential in the brain or the

intensification of a subjective percept--is necessary to define the precise nature and underlying
mechanisms of the augmentation being observed.

2. Augmentation in Neurophysiology: Evoked Responses

In neurophysiology, particularly when using techniques like Electroencephalography (EEG) to
measure brain activity, augmentation is defined rigorously as an increase in the amplitude of the
average number of evoked responses. An evoked response is the electrical activity generated by
the brain in reaction to a specific sensory stimulus (visual, auditory, or somatosensory). The core
definition of augmentation in this context is the observation that the measured amplitude rises
either significantly above the background noise inherent in the measurement technique or, more
importantly, represents a gain that is greater than would be expected based purely on the physical
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increase in the stimulus intensity.

This measurement is critical for studying sensory processing efficiency. If a subject is presented
with a mild stimulus, and then later with a slightly stronger stimulus, the resultant evoked response
amplitude should increase predictably. Augmentation occurs when the secondary response is
significantly larger than the predictive model suggests. This phenomenon suggests that the
preceding stimulus, or perhaps the psychological state of the subject (e.g., vigilance or
habituation), has sensitized the relevant neural pathways, leading to a supernormal response.
This concept is fundamental to understanding processes like synaptic plasticity, where repeated
activation leads to a strengthening of the neural connection, a form of physiological augmentation.

One well-studied example of physiological augmentation relates to the concept of sensory gating.
Sensory gating is the mechanism by which the brain filters or suppresses redundant or irrelevant
stimuli. In normal subjects, the second of two identical stimuli presented in quick succession often
yields a reduced evoked response (a mechanism known as habituation or suppression). However,
in specific neurological or psychiatric conditions, this gating may fail, and the second stimulus may
produce an equal or even larger response--a form of pathological augmentation or failure of
suppression. Research in conditions like schizophrenia often focuses on deficits in sensory gating,
highlighting the importance of understanding the balance between suppression and augmentation
in normal cognitive function.

3. Augmentation in Perception and Psychophysics

When augmentation is discussed in the context of perception, it refers to the subjective experience
of increased intensity, clarity, or magnitude of a sensory input. This aligns with the general
definition of any increase, enlargement, growth, or intensification in the perception. Perceptual
augmentation is often mediated by internal cognitive factors, such as attention, expectation, and
emotional state, which modify the neural representation of the sensory signal before it reaches
conscious awareness. For instance, heightened alertness in a threatening environment can lead to
the perceptual augmentation of auditory stimuli, making faint sounds seem louder and more
immediate.

In the field of psychophysics, which studies the relationship between physical stimuli and their
subjective psychological correlates, augmentation can be measured using scaling methods. While
some sensory modalities, like brightness, follow a compressive function (Stevens' power law
exponent less than 1), meaning increases in physical intensity yield diminishing returns in
perceived intensity, other modalities or specific experimental setups can exhibit augmenting
functions (exponent greater than 1). When the exponent is greater than unity, subjective sensation
increases faster than the physical stimulus, representing psychological augmentation. This
divergence underscores that perception is not a passive reception of external data but an active
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construction influenced by internal amplifying factors.

Furthermore, the source content includes a specific, though sometimes ambiguous, note that
augmentation refers to "the repositioning or change in a stimulus.” This interpretation often arises
in discussions of sensory processing where the *context* or *presentation* of a stimulus is altered
to achieve a disproportionately large response, effectively augmenting its salience or perceived
magnitude without increasing its physical intensity. For example, changing the location of a visual
target (repositioning) so that it falls into a highly attentive area of the visual field can drastically
augment its perceived importance and clarity, leading to an intensified subjective experience, even
if the light intensity remains constant. This highlights that augmentation can be achieved not only
through physiological gain but also through strategic manipulation of attention and sensory context.

4. Pharmacological and Clinical Augmentation

In clinical pharmacology and psychiatry, augmentation refers specifically to a treatment strategy
involving the addition of a secondary compound to a primary medication regimen to enhance its
therapeutic efficacy. This method is frequently employed when a patient exhibits a partial response
or non-response to standard monotherapy, particularly in complex conditions like Treatment-
Resistant Depression (TRD). The goal of pharmacological augmentation is to potentiate the
primary drug's mechanism of action, thereby achieving a satisfactory clinical outcome.

A common example of clinical augmentation involves the use of established antidepressants, such
as Selective Serotonin Reuptake Inhibitors (SSRIs), combined with an agent like lithium, thyroid
hormone (T3), or atypical antipsychotics. These augmenting agents may not have significant
standalone antidepressant effects, but they enhance the activity of the primary medication, often by
modulating neurotransmitter receptor sensitivity, altering gene expression related to neurotrophic
factors, or influencing secondary messenger systems. The introduction of the augmenting agent
results in a measurable, beneficial increase in the clinical response that far exceeds the potential
contribution of the augmenting agent alone.

The application of augmentation in clinical settings requires careful risk-benefit analysis, as the
combination of drugs can increase the probability of side effects. However, the therapeutic power
of augmentation lies in its ability to overcome biological mechanisms of treatment resistance. By
increasing the functional level of neurotransmission or receptor binding efficiency, clinicians can
effectively augment the neurochemical response to the original pharmacological intervention,
providing relief to patients who might otherwise remain symptomatic.

5. Technological and Cognitive Augmentation

In contemporary contexts, the concept of augmentation has expanded significantly beyond biology
to describe technological enhancements aimed at increasing human capability or perception. This
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definition is most famously encapsulated in Augmented Reality (AR), where digital information is
overlaid onto the real-world environment, thereby intensifying or enriching the user's perception of
reality. AR systems, such as specialized glasses or mobile applications, achieve perceptual
augmentation by integrating virtual elements seamlessly with physical space.

Furthermore, the term applies to Cognitive Augmentation, which involves the use of technology,
typically advanced computing or artificial intelligence (Al), to expand or improve human intellectual
capacity. Unlike tools that merely automate tasks, cognitive augmentation systems are designed to
interactively enhance complex decision-making, pattern recognition, and information processing.
Examples range from intelligent data visualization systems that augment human analytical speed
to brain-computer interfaces (BCls) that aim to augment motor or cognitive functions directly via

neural signaling.

Technological augmentation differs from mere substitution or assistance. A robot that completes a
task for a human is substitution; a system that allows a human to perceive novel data patterns or
control complex machinery with greater finesse and speed than previously possible is true
augmentation. This field represents a modern manifestation of the concept, focusing on the
external, engineered enhancement of human sensory, motor, or cognitive systems to achieve a
functional output that is amplified far beyond the unassisted human baseline.

6. Key Characteristics and Types

Augmentation, across its varied applications, shares several core characteristics and manifests in
distinct types:

Disproportionate Response: The defining feature of augmentation is that the resultant effect
(neural amplitude, subjective feeling, therapeutic efficacy) is larger than the proportional increase
in the input stimulus or causal agent.

Active Modulation: Augmentation requires an active mechanism--whether synaptic plasticity,
heightened attention, or pharmacological action--to amplify the signal, distinguishing it from
passive signal transfer.

Neurophysiological Augmentation: Specifically refers to the increase in amplitude of evoked
potentials, often used to study sensory gating mechanisms and neural sensitivity.

Perceptual Augmentation: The intensification of subjective experience (e.g., sound, color,
emotion) due to internal cognitive or affective states.

Pharmacological Augmentation: The clinical practice of using a secondary drug to boost the
therapeutic efficacy of a primary drug, particularly in psychiatric treatment.
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Technological Augmentation: The use of external technologies (e.g., AR, Al, BCIs) to enhance

human sensory input or cognitive processing capabilities beyond their natural limits.

7. Further Reading

Neuroscience (Wikipedia)

Evoked Potential (Wikipedia)

Psychophysics (Wikipedia)
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