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DESCRIPTION
Electroencephalography (EEG) is one of the most widely used
methods for recording electrical activity generated by the
human brain. Since its introduction in the early twentieth
century, EEG has provided valuable information about neural
function by capturing electrical signals produced by large
groups of neurons. Unlike imaging techniques that focus
primarily on anatomical structures, EEG records dynamic
patterns of brain activity as they occur, allowing clinicians and
neuroscientists to observe rapid changes associated with
perception, cognition, movement and sleep. The human brain
operates through the communication of billions of neurons.
These specialized cells transmit information using electrical
and chemical signals. When large populations of neurons
become active simultaneously, their collective electrical
activity can be detected at the scalp. Electroencephalography
measures these signals using small electrodes placed on
specific locations of the head. The recorded activity is
amplified, digitized and displayed as waveforms that
represent fluctuations in voltage over time.

One of the defining characteristics of EEG is its excellent
temporal resolution. Neural events occur within milliseconds
and EEG can capture these rapid changes with remarkable
precision. This capability distinguishes EEG from many other
neuroimaging methods that provide detailed spatial
information but record physiological changes more slowly.
Because of its ability to monitor brain activity in real time, EEG
is particularly useful for examining cognitive processes that
occur within fractions of a second. The procedure itself is
generally straightforward and non-invasive. During an EEG
recording session, electrodes are positioned according to
standardized placement systems designed to ensure

consistency across examinations. These electrodes do not
emit electrical currents into the brain; instead, they detect
naturally occurring electrical signals. Participants may be
asked to rest quietly, perform cognitive tasks, respond to
sensory stimuli or sleep while recordings are obtained. The
resulting data provide information about neural activity under
different conditions.

EEG waveforms are commonly categorized into frequency
bands, each associated with specific patterns of brain activity.
Delta waves are typically observed during deep sleep and
represent the slowest frequency range. Theta waves are often
linked to drowsiness, memory-related processes and certain
stages of sleep. Alpha waves generally appear during relaxed
wakefulness, particularly when the eyes are closed. Beta
waves are associated with alertness, concentration and active
thinking. Gamma activity has been connected to higher-order
cognitive functions involving perception, attention and
information integration. These frequency bands provide
useful indicators of neural states and functional activity. Sleep
science represents one of the most important areas of EEG
application. Different stages of sleep are characterized by
distinct electrical patterns that can be identified through
electroencephalographic recordings. By examining these
patterns, clinicians can evaluate sleep architecture and
identify abnormalities associated with various sleep disorders.
EEG recordings have contributed significantly to
understanding how sleep supports memory consolidation,
physiological recovery and cognitive function.

Clinical neurology relies heavily on EEG for the assessment of
epilepsy. Seizures are often associated with characteristic
electrical discharges that can be detected during recordings.
EEG assists clinicians in identifying abnormal activity patterns,
determining seizure types and locating potential regions of
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origin within the brain. This information contributes to 
diagnosis, treatment planning and long-term management of 
individuals affected by seizure disorders. Because electrical 
abnormalities may sometimes occur between seizures, EEG 
can provide valuable information even when no clinical event 
is observed during recording.Electroencephalography is also 
used in evaluating disorders affecting consciousness. Patients 
experiencing coma, altered awareness or other neurological 
impairments may undergo EEG examinations to assess brain 
function. Electrical activity patterns can provide information 
regarding neural responsiveness and assist healthcare 
professionals in understanding the extent of functional 
disruption. Such assessments are often combined with other 
clinical and imaging findings to support medical decision-
making.

The field of cognitive neuroscience has benefited extensively 
from EEG technology. One particularly valuable application 

involves Event-Related Potentials (ERP). These are specific 
electrical responses generated by the brain following 
sensory,cognitive or motor events. By averaging multiple 
responses to repeated stimuli, investigators can identify 
characteristic neural signatures associated with different 
mental processes. ERPs provide insight into the timing of 
information processing within the brain. Language 
processing has been examined through EEG by observing 
neural responses to spoken and written words. Distinct 
electrical patterns emerge when individuals encounter 
meaningful, unexpected or grammatically incorrect 
language. These observations contribute to 
understanding how the brain processes linguistic 
information. Similarly, EEG has been used to examine 
attention mechanisms by identifying activity changes 
associated with focusing on relevant stimuli while ignoring 
distractions.
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