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Summary of Lecture 5

* Forward kinematics methodology
— Unique solution
« Examples

« Graphical motion to show multiple
solutions for inverse kinematics
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 Review of Forward Kinematics

* Inverse kinematics
— Multiple solutions



Inverse Kinematics: Two-link Arm
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Numerical Example

 Inverse Kinematics of Two-link Planar Arm

(Example 6.14)
. [ 3|
Input: > 3 0 I+t The inverse kinematics solution for the
3 1 2-link planar arm using RoboAnalyzer
=< -0 3 is given below:
0o 0 1 0 :
0o 0 o 1 | Ver Ify!

. 8=30".6,=-30°,

i

(a) Elbow down (b) Elbow up

Figure 6.9 Inverse kinematics solution of two-link planar arm
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Numerical Example

 Inverse Kinematics of the Three-link Planar Arm

(Example 6.15)
. 1 iy

Input: 5 5 0 B3+3

¥ 1 V3
T_T 3 0 T+l

0 0 1 0

0o 0 0 1
6 =0°:6, =30°:6, =30° /

" o
Cammm— -

(a) Elbow down

The inverse kinematics solution for the
3-link planar arm using RoboAnalyzer
is given below:

6 =30°:6, =—30°:6, =6DV
/U" -—

(b) Elbow up

Figure 6.10 Inverse kinematics solution of three-link planar arm
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Three-DOF Three-DOF
Articulated Arm Wrist

End
ds effector

Fig. 6.7 Two admissible solution: KU KA haS 4X2=8
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Conclusions

* Multiple solutions for Inverse kinematics
* lllustration with RoboAnalyzer software
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