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Light and sight 

Sight is the ability for a token to "see" its 
surroundings 

Light is a feature that allows tokens and objects 
to cast "light" over a certain area, illuminating it 
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• The retina is a light-sensitive layer at 
the back of the eye. It has 
Photosensitive cells called rods and 
cones in the retina convert incident 
light energy into signals that are carried 
to the brain by the optic nerve. 

• In the middle of the retina the fovea. It 
is the center of the eye's sharpest 
vision and the location of most color 
perception

• The Cornea is tough, transparent, 
membrane which forms the front 
surface of the eye

• The lens focuses the image on the 
Retina 

• The Iris القزحية controls the amount of 
lighting the eye through controlling the 
size of the pupil 

• The optic nerve transmits visual 
information from the retina to the brain  

http://hyperphysics.phy-astr.gsu.edu/hbase/vision/rodcone.html
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/retina.html
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• the 6 to 7 million cones can be divided into "red" cones (64%), "green" cones 
(32%), and "blue" cones (2%). They provide the eye's color sensitivity. The green 
and red cones are concentrated in the fovea centralis . The "blue" cones have the 
highest sensitivity and are mostly found outside the fovea, leading to some 
distinctions in the eye's blue perception. 

• the cones are responsible for all high resolution vision. 
• The rods are the most numerous of the photoreceptors, some 120 million, and 

are the more sensitive than the cones. However, they are not sensitive to color. 
They are responsible for our dark-adapted. More than one thousand times as 
sensitive as the cones. the rod adaption process is much slower than that of the 
cones.

• While the visual acuity or visual resolution is much better with the cones, the 
rods are better motion sensors. Since the rods predominate in the peripheral 
vision, that peripheral vision is more light sensitive, enabling you to see dimmer 
objects in your peripheral vision. 

http://hyperphysics.phy-astr.gsu.edu/hbase/vision/retina.html
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/rodcone.html
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/rodcone.html
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/rodcone.html
http://hyperphysics.phy-astr.gsu.edu/hbase/vision/rodcone.html
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Focusing problems  

The lighting conditions The observer Object 

Illumination level Condition of the eyes 
(both health and age)

Size

Disability glareAdaptation levelLuminance (brightness)

Discomfort glareFatigue levelContrast, including color 
contrast

Luminance ratiosSubjective impressions; 
psychological reactions

Exposure time—needed or 
given

Brightness patternsType of object—required 
mental activity;

familiarity with the object 
(in reading, familiarity is so 
important as to become the
primary factor) 

Degree of accuracy required

Task—moving or stationary

FACTORS IN VISUAL ACUITY
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Eye can see light in a range 3 – 1000000 cd/m2
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The observer 

The lighting condition 
Quantity of light 
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Illumination level standards  
• (IESNA: Illuminating Engineering Society of North 

America) recommendations were originally developed 

analytically by extrapolation from extensive laboratory tests

Reference: IESNA Lighting Handbook

• CIBSE: Certified Institute of Building Services Engineers 
The British (and, to a large extent, the European) approach 

was to study specific tasks in actual and simulated field 

conditions

• CIE (Commission Internationale de l’Eclairage) 
international commission for lighting 

Illuminance categories 
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Illuminance recommendation 
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Quality of lighting 

Excessive luminance (Glare) When the glare is caused by light 
sources in the field of vision, it is known as direct glare. 
When the glare is caused by reflection of a light source in 
a viewed surface, it is known as reflected glare or veiling 
reflection

1. The adaptation level is continuously varying as the eye 
is drawn to the glare source and away again

2. The eye is drawn simultaneously in two directions: 
involuntarily to the source of high luminance and 
volitionally to the object we are looking at. The resultant 
tension causes considerable visual discomfort

3. The eye adapts to a higher luminance level, thus 
effectively reducing the subjective brightness of the 
task—or, put more simply, making it harder to see what 
we are looking at
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Glare and luminance 

• The luminance of large sources should not exceed 
2500 cd/m² (blue sky) and that of small sources 
should not exceed 7500 cd/m² (fluorescent lamp). 

Control of direct glare 
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Control of reflected glare

1. Physical Arrangement of System Elements
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2.  Control of Area Brightness and Eye Adaptation Level
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3.  Control of Source Characteristics

• Dimming or switching lamps 

• Using luminaires with lower overall luminance 

• Using the luminaire as a primary source to illuminate

a large, low-brightness secondary source

• Reduce the luminaire luminance only at the offending

angles

4.  Changing the Task Quality

reducing the task specularity is at least as 
effective means of reducing veiling reflections 
as changing the lighting system characteristics, 
if not more
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Location Illuminance Limiting Glare Index 
(lux or lrn/m')

Entrance hall 150 22 
Stairs 150 22 
Corridors 100 22 
Outdoor entrances 30 22 
Casual assembly work 200 25 
Rough/heavy work 300 28 
Medium assembly work 500 25 
Fine assembly work 1000 22 
Precision work 1500 16 
General office work 500 19 
Computer room 750 16 
Drawing office 750 16 
Filing room 300 22 
Shop counter 500 22 
Supermarket 500 22 
Classroom 300 16 
Laboratory 500 16 
Public house bar 150 22 
Restaurant 100 22 
Kitchen 500 22 
Dwellings 
Living room 50 N/A 
Reading room 150 N/A 
Study300 N/A 
Kitchen 300 N/A 
Bedroom 50 N/A 
Hall/landing 150 N/A 

Library 
Reading area 200 19 
Tables 600 16 
Counter 600 16

luminance ratios 
visual performance increases with contrast—that is, with the difference 

in luminance between the object being viewed and its immediate 
surroundings. However, the difference between the average 
luminance of the visual field (task) and the remainder of the field of 
vision should be low to avoid the discomfort of large. Restated, 
contrast is desirable in the object of view but undesirable in the 
wider surrounding field of view


