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Abstract— in computer graphics, Shading refers to the method of varying a color based on its angle to light and its space from light 

to generate a photorealistic effect. It is a procedure used in computer graphics for depict level of darkness on paper by applying 

media more closely or with a darker shade for darker areas and less densely or with a lighter shade for lighter areas . 

In this review paper, we will discuss about types of shading, their difference, and best shading scheme. 
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Introduction 

Shading alters the colors of faces in a 3D model base on the position of the face to light sources. Also called as POLYGON –

RENDERINGMETHOD. 

Polygon –Rendering Method 

 
The objects are generally polygon-mesh approximations of curved –surface objects, but they may as well be poly hydra that is 

not curved-surface approximation. Scan line algorithms usually apply a lightning form to acquire polygon surfaces 

rendering .There are various scheme of shading including cross hatching where upright lines of changeable closeness are drawn 

in a framework pattern to shade an area. The closer the lines are together, the darker the area appears. .Each polygon can be 

rendered with an only amount, or the intensity can be obtained at each point of the surface using an shading format. 

Shading is interpolated base on how the angle of these light sources reaches the objects in a picture. The renderer then 

interpolates how these illuminations must be mutual, and produces a 2d image to be display on the screen. 

 

There are no of schemes:- 
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Constant-Intensity Shading 
A very fast and easy scheme for rendering a figure with Polygon surfaces is constant-intensity shading or flat shading. It was 

used for high speed rendering where more highly developed shading techniques were too computationally costly. This is a 

lightning method used in 3D computer graphics. It shade each polygon of an item on the angle between the polygon’s face 

normal and the path of the light source, their particular colors and the amount of the other light. 

 

 
 

 

In this method, a single intensity is calculated for each polygon. All the positions over the surface of the polygon are then 

displayed with the same strength value. Flat shading can be useful for quickly displaying the general form of a curved surface. 

 

Flat Vs Gouraund Shading 

 

 
Flat shading                       Gouraud Shading 

 

Smooth Shading 
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It displays the points of the polygon with smoothly changing colors across the surface of polygon .Computing the color of each 

vertex is done with the usual computation of a standard shading model, but in order to compute the color of each vertex 

separately, define a separate each vertex of the polygon. This allows the color of the vertex to be determined by the lightening 

model that includes this unique normal. 

Types of smooth shading include:- 

 
 

 

Gouraund Shading 

 
Gouraund Shading is used to recommend the differing effects of light and color across the surface of an object .This shading is 

used to achieve smooth lighting on low-polygon surfaces without the heavy computational requirements of calculating 

illumination for each pixel Intensity standards for each polygon are matched with the values of adjacent polygon along the 

common edges, thus eliminating the intensity discontinuities that can take place in flat shading.. This intensity-interpolation 

scheme developed by Gouraund and generally referred to as Gouraund Shading, renders a polygon surface by linearly 

interpolating intensity values transversely the surface. 

 

 
 

Phong Shading 

 
Phong shading increases the feature of the images by doing linear interpolation of normal vectors rather than the color. This 

method is developed by Phong BuiTuong, is called Phong Shading, or normal ring effects of light and vector interpolation 

shading. Phong shading includes a model for the reflection of light from surfaces and a well-matched method of estimating 

pixel colors by interpolating surface normal across rasterized polygons. 

A more accurate method for rendering a polygon surface is to interpolate ordinary vectors, and then apply the illumination 

model to each surface position. It shows more realistic highlights on a surface and seriously reduced by Mach-band affect. 
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Gouraund Vs Phong Shading 

 

 
Gouraund shading           Phong shading 

 

 

Conclusion 

 
The disadvantage of flat shading is that it gives low polygon models a faceted look and the discontinuities of color along the 

boundaries of the triangles. Sometimes this look can be advantageous though, such as in modeling boxy objects. More advanced 

and realistic shading technique includes Phong shading and Gouraund shading. Phong shading is the best scheme as it increases 

the quality of the images by doing linear interpolation of normal vectors rather than of color which was done in Gouraund 

shading . 
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