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Lighting: 

The Power and Purpose of Light 
 
 



!! Why we study light. 
"! Vision – we need visible light in order to see anything! 
"! The alteration of appearance  and emotional effects 

!! Light Intensity 
"! Bright vs. Dark 
"! Warm vs. Cool 

!! Light Texture 
"! Directional  - ability to be directed 
"! Diffuse – overlapping light filling in shadows 

!! How we use light 
"! Mood – create or alter   
"! Instruction – Light informing information  

!! Phototropism 
"! Attraction to light 

 



!! Adaptation: adapting (changing) to bright/dark 
situations 

 
 
 
 

 
 



!! Brightness: contrast between surfaces and their surroundings 

 
 
 



 
!! Phototropism: attraction to lighted surfaces and objects 
 
 
 
 
 
 
 







































 
!! Horizontal Vision: tendency to look around us rather 

than up or down. 
 



!! Layer 1: Lighting to choreograph an experience 
!! Create goals, paths and destinations to encourage flow and movement 

!! Layer 2: Lighting to define mood and ambience 
!! Intensity, color and texture to elicit emotion and encourage use in 

space 
!! Layer 3: Lighting to accent objects 

!! Draws visual interest and encourage interaction by making things 
stand out 

!! Layer 4: Lighting to reveal architecture and space (form) 
!! Apply light to features and details to enhance spatial effects and reveal 

the mechanics of structure and form 
!! Layer 5: Lighting for tasks 

!! Light applied to task areas to accommodate the basic functions of 
space 

 



!! Layer 1: Lighting to choreograph an experience 
!! Create goals, paths and destinations to encourage flow and 

movement 
 



!! Layer 2: Lighting to define mood and ambience 
!! Intensity, color and texture to elicit emotion and encourage use in 

space 
 



!! Layer 3: Lighting to accent objects 
!! Draws visual interest and encourage interaction by making things 

stand out 
 



!! Layer 4: Lighting to reveal architecture and space 
(form) 
!! Apply light to features and details to enhance spatial effects and 

reveal the mechanics of structure and form 
 



!! Layer 5: Lighting for tasks 
!! Light applied to task areas to accommodate the basic functions of 

space 
 



Classification of Lighting Effects 
 
Receiving and Analyzing of Light 
 
The Eye and Vision 
 
Quality of Light 
 
Quantity of Light 
 
 
 



 
 
Ambient Light - General Overall Lighting. (For general tasks such 
as navigating space.) The light that strikes all of the surfaces.  
 
Task Light - Lighting for specific tasks. (Specific tasks that require 
accuracy and or efficiency.) 
 
Accent Light - Lighting provided for aesthetic or visual interest. 
(Research indicating that it is an important aspect of overall 
environmental experience.) 
 
These categories are NOT absolute:  we use these terms to 
generally describe what the light is doing in a space.  
 
 



Ambient Light  
Task Light 
Accent Light 

 
The design of a single space may include ambient, task and accent 
lighting. A single light source may provide one or all three 
classifications.  
 
When analyzing light classifications study where the light is falling 
then track it back to the source. 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 











!! Light as Radiation 
!! Radiation is power (energy) – electromagnetic energy spectrum 
!! Travels at the speed of light  

!!about 186,000 miles per second 
!!  Various forms exist because of the different rates of vibrations it travels 

!!Wavelengths – measured in nanometers (one billionth of a 
meter) 
!!Visible light – 380 – 770 Nanometers 
!!Color is a breakdown of visible light  (rainbow)  

 

 



!! Evolution of Color Vision 
!! Radiation can be reflected off a surface 
!! Radiation can be absorbed by the surface 
!! Radiation can transmit or pass through the surface.  
 

!! Basic Lighting Interaction Terminology 
!! Illuminance – quantity (amount) of light falling onto an object. 
!! Exitance – total quantity (amount) of light leaving a surface. 
!! Luminance – the phenomena of light leaving a surface at a 

specific direction.    
  



!! Adaptation 
!! The mechanics of controlling the amount of light that enters the 

eye and is translated by the brain 

!! Accommodation 
!! The ability of the eye to focus on objects at different distances.  

!! Structure of the eye 
!! Periphery – rods – detect low levels of light 
!! Macula – rods and cones – mixture of both 
!! Fovea – cones – translate details and color 

!! Rods – sensitive to subtle light changes and motion – scotopic 
!! Cones – responsible for our color vision - photopic 

 

 



Generators 
Modifiers and Retransmitters 
Receivers and Encoders 
Decoders and Interpreter 



Generators      Modifiers and Retransmitters     Receivers and Encoders  Decoders and 
        Interpreter 

What part of Receiving and Analyzing Light Does the 
Designer Control? 





The eye contains 70% of the bodies senses 
receivers.  
 
The ratio of nerve to muscle is 1:2 where in the rest 
of the body the ratio is 1:200.  
 
From the day you are born your eye is always 
changing. The eye is constantly deteriorating.  

  



Cornea-- is the transparent membrane that bends light as it passes through the 
Iris. The cornea is the reason we can not see U.V. and infra-red. It restricts those 
types of electromagnetic radiation. 

  
Iris-- is what gives the color to the eye. The Iris is made of muscles that expand 
and contract to control the amount of light entering the eye through the pupil.  

Cornea 

Iris 



!! Pupil-- the hole in the donut. corresponds to the aperture in a 
camera. Regulating the amount of light. 

!! Lens-- rest on the edge of the iris. It is the size of a lima bean and 
consist of crystalline structure. The muscles of the iris bend the 
lens to allow one to focus. 

Pupil 

Lens 



!! Retina-- inner lining of the eye, (like the film in a camera) Acute vision 
takes place in the center of the retina called the fovea. (Made of rods and 
cones.) 

!! The fovea is made of cones only. The blind spot is where the optic nerve 
connects to the eye. 

Fovea 

Retina 



! Rods-- allow one to see in low light condition and make up the largest 
amounts of receptors in the eye (around 30 million)  

!!    
!! Cones-- allow one to see color. We have three different types of cones to see 

the three primary colors. The fovea is made of cones only, this allows one to 
see detail well in color, but makes a blind spot under dark conditions. 

 

The Eye and Vision - Rods and Cones 



!! Rods-- allow one to see in low light condition and make up the largest 
amounts of receptors in the eye (around 30 million) The rods only 
allow you to see:    

"! black and white. 
"! better night vision 
"! poor visual acuity 
"! 1/3 fc-1/100 fc 
"! black and white only 
"! vision increases in periphery 

!! Cones-- allow one to see color. We have three different types of cones 
to see the three primary colors. The fovea is made of cones only, this 
allows one to see detail well in color, but makes a blind spot under 
dark conditions. 

    
"! better day vision 
"! very good visual acuity Why? 
"! 1/3 fc- 10,000 fc. 
"! color  
"! decreases in periphery  

The Eye and Vision -  Rods and Cones 



!! Light Adaptation (Photopic Vision) When you move from a dark 
environment to a light environment. (Turning on the lights quickly 
after a power point presentation.) 

 
 Painful, but not harmful. Happens very quickly. 

!! Dark Adaptation (Scotopic Vision) When you move from a light 
environment to a dark environment.  

  
 Dark adaptation is a slow process. May take 20 minutes. (Why 
would this be important to interior designers?)  

The Eye and Vision  



The Eye and Vision 



The measure of ones ability to see fine detail. This ability to see fine 
detail decreases with age. Visual acuity is based on five factors:  
 

Visual Angle 
Luminance  
Time 
Contrast 
Color 



The visual angle, not the size, may determine the visual acuity of an 
object.  

A smaller object closer to a person may provide 
a higher visual acuity compared to a similar 
object at a larger distance.  

The larger the visual angle the greater the visual 
acuity.  



The amount of light falling on the surface of an object can influence visual 
acuity.  



 

The ratio of light reflected on the background 
and the object can influence the visual acuity. 

 

The higher the ratio (high contrast) the higher 
the visual acuity.  

 























































Time-- Seeing is not instantaneous, given enough time we can 
see much under poor lighting conditions. (Vision is a 
photochemical process.) 

  
How does time and light relate to productivity on an 
assembly line? 



Visibility is the quality or state of being perceivable by the eye. Ability to 
distinguish details against a background creates high visibility. 
 
Speed and accuracy are involved in work environments. 
 
People have a great ability to adapt under adverse lighting conditions, 
just because we can see in lighting conditions that may not be optimal.  



Some of the most important issues in work environments that will 
effect the quality of light is glare and luminance ratios. 
 
You should always keep in mind that more light does not equal 
better light.  



In an office space IES recommends that luminance ratios do not 
exceed 1:5.  
 
The means that if the darkest surface is 25 foot candles the most 
illuminated surface should not exceed 125 foot candles. 
(25fcX5=125fc) 
 
A high luminance greater than 1:5 may create visual fatigue. Our 
eyes are having to constantly adjust to bright and dim light.  



One may think that a low ratio, 1:1 or 1:2 may be better.  
 
Research indicate that we need some difference in luminance in the 
range of 1:4 or 1:5 to create visual interest within the spaces we 
work.  
 
A ratio of 1:1 would provide the same amount of light on all 
surfaces.  



 
To  make something STAND OUT, or be noticed as separate,  
 
To notice a difference in lighting levels luminance ratios are in the 
range of 1:2.  This means twice the light on an object if you want it 
to stand out from the background/ambient visual field. 
 
In an office space IES recommends that luminance ratios do not 
exceed 1:5.  More visual contrast than 1:5 causes a harsh visual 
environment.  
 
To create visual interest and attraction a luminance ratio of 1:10 or 
higher. (Store displays.)  To make a vase of flowers really stand out, 
it needs to be lit with a brightness that is TEN times the ambient 
light level.  



Accent Lights to add visual 
interest.  

 



Accent Lights to add visual 
interest.  

 



Glare is any excessively bright light source that causes visual discomfort 
or a loss in visibility. 
 
Direct glare is caused by looking directly into a bright light source.  
 
Reflected Glare-- Any excess bright source reflecting off a shiny or mirror 
surface. 

   
Veiling Reflections-- Improper placed bright light source that reflects off a 
matte task causing a loss in contrast or visibility. 



The angle of incident equals the angle of reflection in ãmirrorä 
or glossy surfaces.  

Mirror and or glossy surfaces can lead to problems with glare. 
(Computer monitors) 

Office spaces need to be designed to reduce visibility of 
directly looking into light sources (direct glare) and reduce the 
ability to see the angle of reflection. 



Vertical Tasks (Computer Monitors) 



Horizontal Tasks 









 

 

Process of estimating the correct illuminance values for tasks. 

 

1.! Select or estimate the closest task in the IES guidelines. (Figure 
43 Section II) 

2.! Record the illuminance category. 

3.! Estimate the following factors of the space as high, medium or 
low in terms of visual acuity. 

 A. If category A - C 

 - Age of occupants 

 - Reflectance Values in the room  

B. If category D - I 

 - Age of workers 

 - Speed and or accuracy of the work 

 - Reflectance of task background (or contrast of work.) 
Paper and text approximately 85% 

 



4. Using Figure 56. from the IES Guidelines weight the factors.  

 

5. Add the points of the factors.  

 



6. Using chart I. in figure 43 weight the illumination level in the following 
manner. If the points add to one or more use the high illumination level. If 
the points add to 0 then use the medium illumination level. If the factors 
add to less than zero then use the low illumination levels. 



What would be the recommended illumination level for a courtroom 
seating area? The materials in the courtroom are dark and 
occupants will be in a range of ages from young to elderly? 

 

 

Record Category C 

 

 



Weight the illumination levels. (Use part a. of figure 56) 
Occupants ages +1 

Room Reflectances +1 
Total Weighted Factors = +2  



6. Using chart I. in figure 43 you would select the highest illumination 
level for category C.  

20 Footcandles  



What would be the recommended illumination level for reading low 
contrast blue prints. (Old and worn blue prints) 

 

 

Record Category E 

 

 



Weigh the factors in Figure 56.  

 

 

0 for workers ages.  

0 for speed and accuracy 

+1 for reflectance of task background (Old, low contrast blue 
prints.) 

 

 

 



6. Using chart I. in figure 43 you would select the highest illumination 
level for category E.  

100 Footcandles  



In groups of three find the illumination level for the following tasks 
and activities.  

1.! A dance club for a young crowd. Estimate reflectance values of 
space.  

2.! Cutting surface in a residential kitchen for a young family. The 
color of the cutting board is white.  

3.! Feature display of computers in a retail store. The display is in 
a very active part of the store.  

4.! A prosthetic laboratory for a dental office. The senior lab 
worker is 62 years old.  

5.! A passenger elevator in a senior center. The elevator is 
finished in a walnut veneer.  

6.! Using a computer workstation in a library for research. The 
ceiling in the room is painted black.  

7.! Reception area in an office. Surfaces are white.  

 


