
Kinematic models
Direct and inverse kinematic models
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Actual & Generalized Parameters
• Actual parameters of a serial robot are the 

coordinates of its end-effector

• Generalized parameters are the DH 
variables
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Serial Robot Kinematic Analysis
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Robot Presentation DH Matrices DKM & IKM



Direct and inverse kinematic models

DKM IKM
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Direct Kinematic Model
Unique solution
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Example 1: Cartesian Robot
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Find the position and the orientation of the end effector…. 
When:

𝑑1 = 200
𝑑2 = 400
𝑑3 = 300

If You Know the fixed distances:
𝐿0 = 500
𝐿1 = 150
𝐿2 = 150
𝐿3 = 150

https://manara.edu.sy/ 7



Solution
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Example 2: SCARA Robot
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Find the position and the orientation of the end effector….
When:

𝜃1 = 𝜋/3
𝜃2 = 𝜋/6
𝑑3 = 100

If You Know the fixed distances:
𝐵𝑎𝑠𝑒 = 80
𝐿1 = 300
𝐿2 = 300
𝐿3 = 200
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Solution
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Illustration
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Example 3: Elbow Robot
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Find the position and the orientation of the end effector….

3/28/2022 Robotics 14

When:

𝜃1 = 𝜋/2
𝜃2 = 𝜋/6
𝜃3 = −𝜋/4

If You Know the fixed distances:

𝐿1 = 500
𝐿2 = 500
𝐿3 = 300



Solution
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Thanks
These examples must be re-done home, and understand the different types of robots.
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