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Kinematics

• Kinematics is the study of motion without regard for the forces that cause 
it.  

• It refers to time-based and geometrical properties of motion.
• It ignores concepts such as torque, force, mass, energy, and inertia.
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Forward Kinematics
• For a robotic arm, this would mean calculating the position and 

orientation of the end effector given all the joint variables.
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Position and orientation of  end effector (x,y,z) w.r.t {base}=f(θ1, θ2, θ3…. Θn)
Note: assuming that all joints are revolute. 



• Inverse Kinematics is the reverse of Forward Kinematics. (!)
• It is the calculation of joint values given the positions, orientations, and geometries 

of mechanism’s parts.
• It is useful for planning how to move a robot in a certain way.
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(θ1, θ2, θ3…. Θn) = f(Position 
and orientation  end 
effector(x,y,z)
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1-Assign frames on robot 
based on DH convention

2-fill in the DH parameters 
table

3-find 30𝑇𝑇?
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C12=cos(θ1+ θ2)≠ C1C2 ≠C1+C2
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PUMA robot 6DOF
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See notes

𝜶𝜶i-1 ai-1 di

1 0 0 0 0

2 -90 0 0 1

3 0 a2 d3 2

4 -90 a3 d4 3

5 90 0 0 4

6 -90 0 0 5

Theta     ii+1
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