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Ocular refers to anything related to the eye or 

vision. It can be used as an adjective to describe 

something that is related to the eye, such as 

ocular muscles or ocular anatomy. It can also be 

used as a noun to refer to medical devices, such as 

ocular implants or ocular prosthetics. 

One of the most common uses of the term ocular is 

in reference to the ocular lens, which is the lens 

located inside the eye that helps to focus light 

onto the retina. This lens is crucial for clear vision 

and any damage or deterioration of this lens can 

result in various vision problems. 

Ocular diseases and conditions are numerous and 

varied, ranging from common conditions such as 

nearsightedness and farsightedness to more 

serious conditions such as cataracts, glaucoma, 

and macular degeneration. Treatment options for 

these conditions can range from corrective lenses 

and medications to surgery and other advanced 

procedures. 



In summary, ocular refers to anything related to 

the eye or vision, including anatomy, medical 

devices, diseases, and conditions. 

Human eyes perceiving is a complex process that 

involves various anatomical structures and 

correlations. It begins with the cornea, which is a 

transparent layer that covers the front of the eye. 

The cornea helps to focus light onto the lens, 

which is located behind it. The lens then changes 

shape to further focus the light onto the retina, 

which is a thin layer of tissue at the back of the 

eye. 

The retina contains photoreceptor cells called 

rods and cones, which are responsible for 

detecting light and transmitting visual 

information to the brain via the optic nerve. Rods 

are more sensitive to low levels of light and are 

responsible for night vision, while cones are 

responsible for color vision and visual acuity. 



When light hits the photoreceptor cells, it triggers 

a series of chemical reactions that generate 

electrical signals. These signals are then 

transmitted to bipolar cells, which in turn 

transmit them to ganglion cells. The axons of the 

ganglion cells converge at the optic disc, where 

they form the optic nerve. 

The optic nerve carries these electrical signals to 

the brain, specifically to an area called the visual 

cortex. Here, the signals are processed and 

interpreted as visual information, allowing us to 

see and perceive our surroundings. 

In addition to these anatomical structures and 

correlations, there are also various factors that 

can affect how we perceive visual information. 

These include factors such as lighting conditions, 

color contrast, and visual acuity. 



Overall, human eyes perceiving is a complex 

process that involves multiple anatomical 

structures and correlations working together to 

generate visual information that is interpreted by 

the brain. 
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Abstract 
Visual 

short-term 
memory (VSTM) 

is limited, 
especially for 

complex 
objects. Its 
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capacity, 
however, is 
greater for 

faces than for 
other objects, 
an advantage 

that may stem 
from the 

holistic nature 
of face 

processing. 
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Object 
category 

learning is a 
fundament 

 
al ability, 
requiring 

combination of 
“bottom-up” 

stimulus-drive
n with 

“top-down” 
task-specific 

information. It 
therefore may 

be a fruitful 
domain for 

study of the 
general neural 

mechanisms 
underlying 

cortical 
plasticity. 
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Control for 
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Attention in 
Vision and 
Working 
Memory 
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both a 
perceptual 
domain of 

objects and 
events, and a 

mnemonic 
domain of past 

experiences 
and future 
goals. Each 

domain 
requires 

deliberate 
selection of 

task-relevant 
information, 

through 
deployments of 

external 
(perceptual) 
and internal 
(mnemonic) 
attention, 

respectively. 
Little is known 

about the 
control of 
attention 

shifts in 
working 

memory, or 
whether 

voluntary 
control of 

attention in 
these two 
domains is 

subserved by a 
common or by 
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Abstract 

Visual working 
memory 

provides an 
essential link 

between 
perception and 

higher 
cognitive 

functions, 
allowing for 

the active 
maintenance of 

information 
regarding 
stimuli no 
longer in 

view1,2. 
Research 

suggests that 
sustained 
activity in 

higher-order 
prefrontal, 

parietal, 
inferotempora

l and lateral 
occipital areas 

supports 
visual 

maintenance3-1
1, and may 

account for 
working 
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memory’s 
limited 

capacity to 
hold up to 3-4 

items9-11.  
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The potential 
for human 

neuroimaging 
to read-out the 

detailed 
contents of a 

person’s 
mental state 
has yet to be 

fully explored. 
We 

investigated 
whether the 

perception of 
edge 

orientation, a 
fundamental 

visual feature, 
can be decoded 

from human 
brain activity 

measured with 
functional 
magnetic 

resonance 
imaging (fMRI).  
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Memory 
 

significantly 
impact 

cognitive 
abilities in a 

wide range of 
domains1, but 
the nature of 

these capacity 
limits has been 

elusive2. 
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Human Vision 
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Abstract 

Our ability to 
remember 

what we have 
seen is 

remarkably 
limited. Most 

current views 
characterize 
this limit as a 

fixed number of 
items – only 4 
objects – that 
can be held in 

visual working 
memory.  
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video game 
players 
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Abstract 
Here, we 

demonstrate 
that action 
video game 

play enhances 
subjects’ 

ability in two 
tasks thought 
to indicate the 
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number of 
items that can 

be 
apprehended. 

Using an 
enumeration 
task, in which 
participants 

have to 
determine the 

number of 
quickly flashed 

squares, 
accuracy 
measures 

showed a near 
ceiling 

performance 
for low 

numerosities 
and a sharp 

drop in 
performance 

once a critical 
number of 

squares was 
reached. 

Neural 
Representation 
of Targets and 

Distractors 
during Object 
Individuation 

and 
Identification 

Su Keun Jeong 
and Yaoda Xu 

https://www.n
cbi.nlm.nih.gov/
pmc/articles/P
MC3736830/?rep

ort=reader 
 

Abstract 
In many 

everyday 
activities, we 

need to attend 
and encode 

multiple 
target objects 

among 
distractor 

objects. For 
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example, when 
driving a car on 

a busy street, 
we need to 

simultaneously 
attend objects 
such as traffic 

signs, 
pedestrians, 

and other cars, 
while ignoring 

colorful and 
flashing 

objects in 
display 

windows.  
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Abstract 
To explain how 
multiple visual 

objects are 
attended and 
perceived, we 
propose that 

our visual 
system first 

selects a fixed 
number of 
about four 

objects from a 
crowded scene 
based on their 

spatial 
information 

(object 
individuation) 

and then 
encode their 

details (object 
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Abstract 
Everyday 

objects can 
vary in a 

number of 
feature 

dimensions, 
such as color 
and shape. To 
identify and 
recognize a 
particular 

object, often 
times we need 
to encode and 

store multiple 
features of an 

object 
simultaneously.  
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Abstract 
Functional 
magnetic 

resonance 
imaging (fMRI) 

was used to 
measure 

activity in 
human parietal 

cortex during 
performance 

of a visual 
detection task 

in which the 
focus of 

attention 
systematically 
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traversed the 
visual field. 
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ABSTRACT 
To efficiently 

extract visual 
information 

from complex 
visual scenes 

to guide 
behavior and 

thought, visual 
input needs to 
be organized 
into discrete 

units that can 
be selectively 
attended and 

processed. One 
important such 
selection unit 

is visual 
objects.  
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Abstract 
Human parietal 

cortex is 
implicated in a 

wide variety of 
sensory and 

cognitive 
functions, yet 

its precise 
organization 

remains 
unclear. Visual 
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field maps 
provide a 
potential 

structural 
basis for 

descriptions of 
functional 

organization.  
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Abstract 
Attending to a 

particular feature 
modulates the activity 
of neurons throughout 
the visual field with the 

result that relevant 
features are enhanced 

while irrelevant 
features are 

suppressed. Do these 
modulatory influences 
merely lead to a gating 

of relevant features, or 
does attention have a 
direct impact on the 

representation of 
feature space, leading 
to a different percept 

depending on the 
content of attention? 

We observed that 
direction estimates of 
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the static motion 
aftereffect drastically 

change when human 
observers attend to a 

stimulus whose motion 
direction differs from 

the one of the adaptor. 
This observation 

suggests that 
feature-based 

attention might 
operate by local 

magnifications of 
feature space between 

relevant and irrelevant 
features. 
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Abstract 

Covert attention, the 
selective processing of 
visual information at a 

given location in the 
absence of eye 

movements, improves 
performance in several 

tasks, such as visual 
search and detection of 
luminance and vernier 

targets1-6. An 
important unsettled 
issue is whether this 

improvement is due to a 
reduction in noise 

(internal or 
external)6-9, a change 
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in decisional 
criteria10,11, or signal 

enhancement3,5,12. Here 
we show that attention 
can affect performance 
by signal enhancement. 

For a texture 
segregation task in 

which performance is 
actually diminished 

when spatial resolution 
is too high, we observed 

that attention 
improved performance 
at peripheral locations 

where spatial 
resolution was too low, 

but impaired 
performance at central 
locations where spatial 

resolution was too 
high4-12. The 

counterintuitive 
impairment of 

performance that we 
found at the central 

retinal locations 
appears to have only 

one possible 
explanation: attention 

enhances spatial 
resolution. 
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effects in 
vision and 
attention 
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Petersen, 
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 Stimulus eccentricity 
affects visual 

processing in multiple 
ways. Performance on a 

visual task is often 
better when target 

stimuli are presented 
near or at the fovea 

compared to the retinal 
periphery. For instance, 

reaction times and 
error rates are often 
reported to increase 

with increasing 
eccentricity. Such 
findings have been 

interpreted as purely 
visual, reflecting 

neurophysiological 
differences in central 
and peripheral vision, 

as well as attentional, 
reflecting a central 

bias in the allocation of 
attentional resources. 
Other findings indicate 

that in some cases, 
information from the 

periphery is 
preferentially 

processed. Specifically, 
it has been suggested 

that visual processing 
speed increases with 
increasing stimulus 

eccentricity, and that 
this positive 

correlation is reduced, 



but not eliminated, 
when the amount of 

cortex activated by a 
stimulus is kept 

constant by magnifying 
peripheral stimuli 

(Carrasco et al., 2003). In 
this study, we 

investigated effects of 
eccentricity on visual 
attentional capacity 

with and without 
magnification, using 

computational 
modeling based on 
Bundesen's (1990) 
theory of visual 

attention. Our results 
suggest a general 

decrease in attentional 
capacity with 

increasing stimulus 
eccentricity, 

irrespective of 
magnification. We 

discuss these results in 
relation to the 

physiology of the visual 
system, the use of 

different paradigms for 
investigating visual 

perception across the 
visual field, and the use 

of different stimulus 
materials (e.g. Gabor 
patches vs. letters). 
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Abstract 
Previously we have 

shown that transient 
attention—the more 

automatic, 
stimulus-driven 

component of spatial 
attention—enhances 

spatial resolution. 
Specifically, transient 

attention improves 
texture segmentation 

at the periphery, where 
spatial resolution is too 

low, but impairs 
performance at central 
locations, where spatial 

resolution is already 
too high for the task. In 

the present study we 
investigated whether 

sustained 
attention—the more 

controlled component 
of spatial 

attention—can also 
affect texture 

segmentation, and if so 
whether its effect will 

be similar to that of 
transient attention. To 

that end we combined 
central, symbolic cues 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2638123/?report=reader
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with texture displays in 
which the target 

appears at several 
eccentricities. We found 

that sustained 
attention can also 

affect texture 
segmentation, but 

unlike transient 
attention, sustained 
attention improved 
performance at all 

eccentricities. 
Comparing the effect of 
pre-cues and post-cues 

indicated that the 
benefit brought about 
by sustained attention 
is significantly greater 

than the effect of 
location uncertainty 

reduction. These 
findings indicate that 

sustained attention is a 
more flexible 

mechanism that can 
optimize performance 

at all eccentricities in a 
task where 

performance is 
constrained by spatial 

resolution. 
 

Keywords: Covert 
attention, Sustained 

attention, Texture 
segmentation, Spatial 

vision 
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Abstract 

This review focuses on covert 

attention and how it alters 

early vision. I explain why 

attention is considered a 

selective process, the 

constructs of covert attention, 

spatial endogenous and 

exogenous attention, and 

feature-based attention. I 

explain how in the last 25 years 

research on attention has 

characterized the effects of 

covert attention on spatial 

filters and how attention 

influences the selection of 

stimuli of interest. This review 

includes the effects of spatial 

attention on discriminability 

and appearance in tasks 

mediated by contrast 

sensitivity and spatial 

resolution; the effects of 

feature-based attention on 

basic visual processes, and a 

comparison of the effects of 

spatial and feature-based 

attention. The emphasis of this 

review is on psychophysical 

studies, but relevant 

electrophysiological and 

neuroimaging studies and 

models regarding how and 

where neuronal responses are 

modulated are also discussed. 
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Abstract 
 

The growing use of 
digital devices brings 
about interruptions 

during reading. The aim 
of the present study is 

to observe the 
consequences of an 

interruption on reading 
behavior and text 

comprehension when 
the information that is 

evaluated is the 
information that is 

being read at the time 
the interruption 

occurs. Eye movements 
(mean number of 

fixations, regressive 
fixations and mean 

fixation duration) were 
recorded while reading 
four long texts. Reading 

was interrupted by an 
arithmetic verification 

task either in the middle 
of a paragraph 

https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565
https://doi.org/10.1016/j.learninstruc.2021.101565


(intra-paragraph 
condition) or between 

two successive 
paragraphs 

(inter-paragraph 
condition). The analysis 
of the eye movements 

showed more rereading 
behaviors when an 

interruption occurred. 
The participants who 
understood the text 
best were also those 
who reread the most. 

The comprehension 
performances were not 

affected by the 
interruption, 

irrespective of its 
position (inter- or 

intra-paragraph). This 
preservation of 
performance is 

discussed in relation to 
LTWM theory. 
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in spatial 

attention: 
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evidence for 

a 

suppression 
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relevant locations. 

A fast growing 

literature suggests 

that alpha-band 

(8–12 Hz) 

oscillations play a 

key role in this 

core cognitive 

process. It is clear 

that alpha-band 

activity tracks 

both the locus and 

timing of covert 

spatial orienting. 

There is limited 

evidence, however, 

for the widely 

embraced view 

that alpha 

oscillations 

suppress 

irrelevant visual 

information 

during spatial 

selection. Extant 

evidence is equally 

compatible with an 

account in which 

alpha activity 

enables spatial 

selection through 

signal 

enhancement 

rather than 

distractor 

suppression. Thus, 

more work is 

needed to 

characterize the 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6506396/


computational role 

of alpha activity in 

spatial attention. 

 

Keywords: spatial 
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Abstract 

Rationale 

Nicotine has been 

shown to improve both 

memory and attention 

when assessed through 

speeded motor 

responses. Since very 

few studies have 

assessed effecPrompt 

but inefficient: nicotine 

differentially modulates 

discrete components of 

attention 

Signe Vangkilde, Claus 

Bundesen, and Jennifer 

T. Coullts of nicotine on 

visual attention using 

measures that are 

uncontaminated by 

motoric effects, 

nicotine’s attentional 
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effects may, at least 

partially, be due to 

speeding of motor 

function. 

 

Objectives 

Using an unspeeded, 

accuracy-based test, 

the CombiTVA 

paradigm, we examined 

whether nicotine 

enhances attention 

when it is measured 

independently of motor 

processing. 

 

Methods 

We modelled data with 

a computational theory 

of visual attention (TVA; 

Bundesen 1990) so as to 

derive independent 

estimates of several 

distinct components of 

attention from 

performance of the 

single task: threshold of 

visual perception, 

perceptual processing 

speed, visual 

short-term memory 

storage capacity and 

top–down controlled 

selectivity. Acute 

effects of nicotine (2 

mg gum) on 

performance were 

assessed in 24 healthy 

young non-smokers in a 



placebo-controlled 

counterbalanced, 

crossover design. 

Chronic effects of 

nicotine were 

investigated in 24 age- 

and education-matched 

minimally deprived 

smokers. 

 

Results 

Both an acute dose of 

nicotine in non-smokers 

and chronic nicotine 

use in temporarily 

abstaining smokers 

improved perceptual 

thresholds but slowed 

subsequent perceptual 

speed. Moreover, both 

acute and chronic 

nicotine use reduced 

attentional selectivity 

though visual 

short-term memory 

capacity was 

unimpaired. 

 

Conclusions 

Nicotine differentially 

affected discrete 

components of visual 

attention, with acute 

and chronic doses 

revealing identical 

patterns of 

performance. We 

challenge prior reports 

of nicotine-induced 



speeding of information 

processing by showing, 

for the first time, that 

nicotine slows down 

perceptual processing 

speed when assessed 

using accuracy-based 

measures of cognitive 

performance. 

 

Keywords: Nicotine, 

Attention, Cognition, 

Perceptual processing 

speed, Selectivity, 

Memory, Smoker, 

Non-smoker, Human 
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	Anatomy of Visual Attention  
	Ocular refers to anything related to the eye or vision. It can be used as an adjective to describe something that is related to the eye, such as ocular muscles or ocular anatomy. It can also be used as a noun to refer to medical devices, such as ocular implants or ocular prosthetics. 
	One of the most common uses of the term ocular is in reference to the ocular lens, which is the lens located inside the eye that helps to focus light onto the retina. This lens is crucial for clear vision and any damage or deterioration of this lens can result in various vision problems. 
	Ocular diseases and conditions are numerous and varied, ranging from common conditions such as nearsightedness and farsightedness to more serious conditions such as cataracts, glaucoma, and macular degeneration. Treatment options for these conditions can range from corrective lenses and medications to surgery and other advanced procedures. 
	In summary, ocular refers to anything related to the eye or vision, including anatomy, medical devices, diseases, and conditions. 
	Human eyes perceiving is a complex process that involves various anatomical structures and correlations. It begins with the cornea, which is a transparent layer that covers the front of the eye. The cornea helps to focus light onto the lens, which is located behind it. The lens then changes shape to further focus the light onto the retina, which is a thin layer of tissue at the back of the eye. 
	The retina contains photoreceptor cells called rods and cones, which are responsible for detecting light and transmitting visual information to the brain via the optic nerve. Rods are more sensitive to low levels of light and are responsible for night vision, while cones are responsible for color vision and visual acuity. 
	When light hits the photoreceptor cells, it triggers a series of chemical reactions that generate electrical signals. These signals are then transmitted to bipolar cells, which in turn transmit them to ganglion cells. The axons of the ganglion cells converge at the optic disc, where they form the optic nerve. 
	The optic nerve carries these electrical signals to the brain, specifically to an area called the visual cortex. Here, the signals are processed and interpreted as visual information, allowing us to see and perceive our surroundings. 
	In addition to these anatomical structures and correlations, there are also various factors that can affect how we perceive visual information. These include factors such as lighting conditions, color contrast, and visual acuity. 
	Overall, human eyes perceiving is a complex process that involves multiple anatomical structures and correlations working together to generate visual information that is interpreted by the brain. 
	References  

	1. National Eye Institute (https://www.nei.nih.gov/) 
	2. American Academy of Ophthalmology (https://www.aao.org/) 
	3. Harvard Health Publishing - Harvard Medical School (https://www.health.harvard.edu/eyes-and-vision/how-the-eyes-work) 
	American Academy of Ophthalmology - https://www.aao.org/ 
	2. National Eye Institute - https://www.nei.nih.gov/ 
	3. Mayo Clinic - https://www.mayoclinic.org/ 
	Ocular Definition & MeaningThe meaning of OCULAR is done or perceived by the eye. How to use ocular in a sentence.www.merriam-webster.com 
	Ocular - Definition, Meaning & SynonymsOcular things have something to do with eyes or seeing. If you have what your doctor describes as "ocular pain," it means your eye hurts.www.vocabulary.comOcular Definition & Meaningocular · of, relating to, or for the eyes: ocular movements. · of the nature of an eye: an ocular organ. · performed or perceived by the eye or eyesight.www.dictionary.com 
	Chapter 14: Visual Processing: Eye and RetinaIn this chapter you will learn about how the visual system initiates the processing of external stimuli. The chapter will familiarize you with measures of ...nba.uth.tmc.eduHow the Eyes WorkAll the different parts of your eyes work together to help you see. First, light passes through the cornea (the clear front layer of the ...www.nei.nih.govThe Visual System – Introduction to PsychologyDescribe the basic anatomy of the visual system; Discuss how rods and cones contribute to different aspects of vision; Describe how monocular and binocular ...openeducationalberta.ca 
	 
	Visual Attention  
	  


