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Exercises D-H: SCARA Manipulator

As another example of the general procedure, consider the SCARA manipulator.

This manipulator, consists of an RRP arm and a one degree-of-freedom wrist, whose motion is a roll about the

vertical axis.



Exercises Denavit-Hartenberg

θ1

θ2

θ4

d3

Variable coordinates are in RED



Inverse Kinematics: Spherical Wirst

Rotation of the end-effector

around the frame x4 y4 z4

Coordinates of the end-effector respect to the 
base (in this case is link 3 the base which is not 
visible)



Inverse Kinematics: Spherical Wirst

From Euler Angle (lecture 3)

From Euler Angle spherical wrist (lecture 3)



Inverse Kinematics: Spherical Wirst

It is useful to solve the inverse problem, that is to determine the set of Euler angles corresponding 
to a given rotation matrix (known)

By considering the elements [1, 3] and [2, 3]



Inverse Kinematics: Spherical Wirst

Then, squaring and summing the elements [1, 3] and [2, 3] and using the element 
[3, 3] yields

The choice of the positive sign for the term r2
13+ r2

23 limits the range of feasible 
values of ϑ to (0, π).

On this assumption, considering the elements [3, 1] and [3, 2] gives



Inverse Kinematics: RPR Arm



Inverse Kinematics: SCARA Manupulator
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Inverse Kinematics: SCARA Manipulator

The transformation from the base 0 to the end effector 4 is a rotation matrix given by: 



Inverse Kinematics: SCARA Manipulator
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Inverse Kinematics: SCARA Manipulator




