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Unit II: Transformation
• Syllabus
• Geometric Transformation - Basic transformation,

• translation,
• rotation,
• scaling,
• reflection,

• homogeneous coordinates;
• Composite Transformation- Introduction, translation, rotation, scaling,

• 3-D transformation- translation, rotation, scaling, reflection;
• 3-D composite transformation- generalized rotation,
• generalized reflection.
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Objective of the lecture
• 3-D composite transformation- generalized rotation,
• generalized reflection.
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3-D composite transformation
• Geometric transformations are mappings from one coordinate system

onto itself.
• The geometric model undergoes change relative to its MCS (Model

CoordinateSystem)
• The Transformations are applied to an object represented by point

sets.
• Rigid Body Motion: The relative distances between object particles

remain constant
• Affine and Non-Affine maps
• Transformed point set X* = f(P, transformation parameters)
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Contd..
• Homogeneous coordinates in 3 dimensions
• A point in homogeneous coordinates (x, y, z,h), h  0, corresponds to

the 3-D vertex (x/h, y/h, z/h) in Cartesian coordinates.
• Homogeneous coordinates in 3D give rise to 4 dimensional position

vector.
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Contd..
• Generalized 4 x 4 transformation matrix in homogeneous coordinates
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3D Scaling
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Overall scaling
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3D-Shearing
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3-D Rotation
about z-axis
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3DRotation
about x-axis
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3D-Rotation
about y-axis
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3D Reflection
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Example:
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COMBINATION
OF
TRANSFORMATIONS
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ROTATION ABOUT
AN ARBITRARY AXIS
IN SPACE
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Summery
• General concept is same as the 2D transformation
• The difference in the transformation matrix is mentioned
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Questions
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Books
• Text book

• 1. Newman & Sprawl (1978), Principles of interactive Computer Graphics, Mcgraw
hill college, ISBN- 978-0-074-63293-2

• 2. Michel E. Mortenson (2006), Geometric modeling, Industrial press, ISBN-978-0-
201-84840-3

• 3. Van Dam, Hughes John, James Foley (2002), Computer graphics, principles and
practices Pearson, ISBN- 978-0-201-84840-3

• Reference book
• 1. Foley & van dam (1982), Fundamental of Interactive computer graphics, Addison

Wesley longman publishing co, ISBN- 978-1-852-33818-3
• 2. David Rogers (2001), Procedural elements of Computer graphics, TMH, ISBN- 978-

0-070-53529-9
• 3. Rogers and Adams (2002), Mathematical elements of Computer Graphics,

TMH,ISBN- 978-0-070-53529-9
• 4. Hearn & baker (2011), Computer Graphics, Pearson,ISBN- 978-8-177-58765-4.
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Thank You !


