
MODULE-4-INVERSE KINEMATICS

EC 368-ROBOTICS



What is Forward Kinematics and Inverse Kinematics?



 Last row is always considered as [0 0 0 1],neglect that row then only 12 

simultaneous equations are needed for solution.



Methods of solution
 We have to find joint variables in terms of the end effector position and orientation which is

more difficult.

 There are two ways :(1)Algebraic approach

(2) Geometrical approach

 In Algebraic method,end effector Position parameters(x,y and z) is obtained from Homogenous
Transformation matrix.

 By applying Cosine rules

 Pythagoras theorem

 Sum of angles identities

 Use atan2 (arc tangent function)

It is used in applications involving vectors in Euclidean space ,such as finding the direction from

one point to another. To convert Rotation matrix representation into Euler angle.

atan2(y,x)=Cartesian to polar

Gets value of y and x and assumes a complex number as x+iy and returns its phase



Eg:Inverse Kinematics of RR planar elbow 
manipulator-Algebraic approach
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Redundant solution:



Continued….



Kinematic Decoupling
 Some complicated problems like Stanford manipulator and for manipulators with 6 DOF with last 3 

joint axes intersect at a point (wrist centre),general IK is difficult So Kinematic decoupling is 

done.

 For that Decouple into two solutions: inverse position of wrist centre

inverse orientation of wrist centre








