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Inverse Kinematics: Example I 

Planar Manipulator: 

 

http://itee.uq.edu.au/~metr4202/
http://creativecommons.org/licenses/by-nc-sa/3.0/au/deed.en_US


2 

Inverse Kinematics: Example I 

• Forward Kinematics: 

[For the Frame {Q} at the end effector]: 
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• For an arbitrary point G in the end effector: 
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• For an arbitrary point G in the end effector: 
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Inverse Kinematics: Example I 

• Inverse Kinematics: 

– Set the final position equal to the  

Forward Transformation Matrix 0A3: 

 

 

 

 

• The solution strategy is to equate the elements of 0A3 to 

that of the given position (qx, qy) and orientation ϕ  

 

 

Inverse Kinematics: Example I 

• Orientation (ϕ): 

 

 

 

• Now Position of the 2DOF point P: 
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• Substitute: θ3 disappears and now we can eliminate θ1: 
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Inverse Kinematics: Example I 

• we can eliminate θ1… 

 

• Then solve for θ12:  

 

 

– This gives 2 real (ℝ) roots if |𝜅| < 1 

– One double root if |𝜅| = 1 

– No real roots if |𝜅| >1 

• Elbow up/down: 

– In general, if θ2 is a solution  

then -θ2 is a solution 

 

Inverse Kinematics: Example I 

• Solving for θ1… 

– Corresponding to each θ2, we can solve θ1 
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Inverse Kinematics: Example II 

Elbow Manipulator: 

 

Inverse Kinematics: Example II 

• Target Position: 

 

 

• Transformation Matrices: 
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Inverse Kinematics: Example II 

• Key Matrix Products: 

 

 

Inverse Kinematics: Example II 

• Inverse Kinematics: 
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Inverse Kinematics: Example II 

• Solving the System: 

 


