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3D Transformations

•Methods for geometric transformation are extended from 2D
to 3D by including considerations for the z-coordinate.

•In case of translation, the three dimensional translation
vector specify that how much an object has been translated
in three coordinate direction.
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3D Transformation

• Transformation Matrix
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3D Translation

• Translation of a Point :  P’=T.P
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3D Scaling

•3D Scaling : P’=S.P
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Relative Scaling
• Scaling with a Selected Fixed Position(xf, yf, zf)
1. Translate the fixed point to the origin

2. Scale the object relative to the coordinate origin.

3. Translate the fixed point back to its original position.
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𝑆𝑥 0 0 (1 − 𝑆𝑥)𝑥𝑓
0 𝑆𝑦 0 (1 − 𝑆𝑦)𝑦𝑓
0 0 𝑆𝑧 (1 − 𝑆z)𝑧𝑓
0 0 0 1



3D Rotation
•To generate a rotation transformation for an object

→An axis about which the object is to be rotated and amount of
angular rotation is required.

→Positive rotation directions about the coordinate axis are counter
clockwise when looking towards the origin from a position on each
axis.

•Coordinate-Axes Rotations
• X-axis rotation
• Y-axis rotation
• Z-axis rotation

•General 3D Rotations
• Rotation about an axis that is parallel to one of the coordinate axes
• Rotation about an arbitrary axis 8



Coordinate-Axes Rotations

◼ Z-Axis Rotation
x’=xcosƟ-ysinƟ

y’=xsinƟ+ycosƟ

z’=z

n X-Axis Rotation
x’=x

y’=ycosƟ-zsinƟ

z’=ysinƟ+zcosƟ

n Y-Axis Rotation
x’=zsinƟ+xcosƟ
y’=y
z’=zcosƟ-xsinƟ
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Other Transformations

• Reflection Relative to the xy Plane

• Reflection can be performed relative to a selected reflection axis and it is 
equivalent to 1800 rotation in four dimensional space (xy, yz, xz)

• The matrix representation reflection  of a point relative to xy plane is shown 
above.

• In yz plane In xz plane 
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Other Transformations

• Z-axis Shear: After x, y coordinate without changing z coordinate.

• X-axis Shear: Y-axis Shear:
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