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Homogenous transformation
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Homogeneous Transformation
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Kinematic chains
• Kinematic chain is a set of segments and 

joints.

• Serial robot is a set of kinematic chains

• Joints
• Simple joint (1 DOF)

• Composed joint (2 or 3 DOF)
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Serial Robot Studying
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Denavit-Hartenberg



Denavit-hartenberg method
For every joint, we have to determine:

1. DH Frames

2. DH Parameters

3. DH Transformation
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DH Frames (Theorems)
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DH Parameters
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Joint 𝒂𝒊 𝜶𝒊 𝒅𝒊 𝜽𝒊

1

2

3

….

Joint 𝒂𝒊 𝜶𝒊 𝒅𝒊 𝜽𝒊

1 0 0 𝒅1 𝜽1

2 0 -90 𝒅2 0

3 0 0 𝒅3 0

….



DH Transformation
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Cylindrical robot
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Examples
Denavit-Hartenberg
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2R Planar robot
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3R Planer Robot
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3R Planer Robot

https://manara.edu.sy/ 13



Spherical wrist
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Thanks
Denavit-Hartenberg is the first step to introduce the kinematic models……..  
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