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Outline
 Classification of Visible-Surface Detection Algorithms
 Back-Face Detection
 Depth Buffer Method/ Z Buffer Method
 Light source
 Basic Illumination Models/ Shading Model/ Lighting Model
 Ambient Light
 Diffuse Reflection
 Specular Reflection and the Phong Model
 Properties of Light
 Color Model



Classification of Visible-Surface Detection 
Algorithms
 It is broadly divided into two parts,

1. Object-Space methods (e.g. Back-Face Detection )

2. Image-Space methods (e.g. Depth Buffer Method)
 Object space method compares objects and parts of objects to 

each other within the scene definition to determine which surface 
is visible.

 In image space algorithm visibility is decided point by point at 
each pixel position on the projection plane.



Back-Face Detection
  

Source: www.tutorialspoint.com
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Source: www.tutorialspoint.com
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Source: www.tutorialspoint.com
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Source: www.pinterest.com



Depth Buffer Method/ Z Buffer 
Method
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Light Source
 When we see any object we see reflected light from that object. 
 Total reflected light is the sum of contribution from all sources and 

reflected light from other object that falls on the object.
 So that the surface which is not directly exposed to light may also 

visible if nearby object is illuminated.
 The simplest model for light source is point source. 
 Rays from the source then follows radial diverging paths from the 

source position.



Contd.
 This light source model is reasonable approximation for source, 

- whose size is small compared to the size of object

- may be at sufficient distance so that we can see it as point source. 
 For example sun can be taken as point source on earth.
 A nearby source such as the long fluorescent light is more 

accurately modelled as a distributed light source.
 In this case the illumination effects cannot be approximated with 

point source  because the area of the source is not small compare 
to the size of object.
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 When light is falls on the surface the part of the light is reflected 

and part of the light is absorbed. 
 Amount of reflected and absorbed light is depends on the 

property of the object surface. 
 For example shiny surface reflect more light while dull surface 

reflect less light.



Basic Illumination Models
 It is also known as Shading Model or Lighting Model.
 These models give simple and fast method for calculating the 

intensities of light for various reflections.
 Three models we discuss here for light intensity.

1. Ambient Light

2. Diffuse Reflection

3. Specular Reflection



Ambient Light
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Diffuse Reflection
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 Reflected light intensity is does not depends on viewing direction.
 For lambertian reflection, the intensity of light is same in all 

viewing direction.
 Even though light distribution is equal in all direction for perfect 

reflector the brightness of a surface does depend on the 
orientation of the surface relative to light source.

 As the angle between surface normal and incidence light direction 
increases light falls on the surface is decreases 
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Specular Reflection and the Phong Model
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Combined Diffuse and Specular 
Reflections with Multiple Light Sources
  



Properties of Light
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 Frequency reflected back is decide the color we see and this 

frequency is called as dominant frequency (hue). 
 Corresponding reflected wavelength is called dominant 

wavelength.
 Other property are brightness and purity. 
 Brightness is perceived intensity of light. 
 Intensity is the radiant energy emitted per unit time, per unit solid 

angle and per unit projected area of the source.
 Purity or saturation  of the light describes how washed out or 

how “pure” the color of the light appears.
 Dominant frequency and purity both collectively refers as 

chromaticity.
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 If two color source combined to produce white light they are 

called complementary color of each other. 
 For example red and cyan are complementary color.
 Typical color models that are uses to describe combination of light 

in terms of dominant frequency.
 Color models use three colors to obtain reasonable wide range of 

colors, called the color gamut for that model.
 Two or three colors are used to obtain other colors in the range 

are called primary colors.



Color Models
 In practice we use variety of colors.
 For represent color, in display devices, or in hard copy different 

color models are used.
 Few color models we discuss are,

• XYZ color model
• RGB color model
• YIQ color model
• CMY color model



XYZ Color Model
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RGB Color Model
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YIQ Color Model
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CMY Color Model
  
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 Point (1,1,1) represents black because all components are 

subtracts and origin represents white light.
 Gray can be produce among main diagonal by using all three color 

in equal amount.
 Printing process often use CMY model generates a color points 

with a collection of four ink dots, one for each primary color C, M, 
and Y and one dot is black.
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