
LECTURE 5

Manipulator Kinematics, Link Description, Link Connections, 
Denavit-Hartenberg Parameters, Summary - DH Parameters, 

Example - DH Table, Forward Kinematics
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DH PARAMETERS



Example 1:

Link Θ ⍺ a d
1 Θ1 0 a2 a1

2 Θ2 180 a4 a3

3 0 0 0 a5 + d3



Example 2:



Example 3:



Example 4:

Link 𝑎𝑖 𝛼𝑖 𝑑𝑖 𝜃𝑖 
1 0 𝜋/2 𝑑1 𝜃1 

2 𝑎2 0 0 𝜃2 

3 0 𝜋/2 0 𝜃3 + 𝜋/2 

4 0 −𝜋/2 𝑑4 𝜃4 

5 0 𝜋/2 0 𝜃5 

6 0 0 𝑑6 𝜃6 



Where, the Rx, Rz – base rotation matrices

Pd, Pa - vectors



Denavit Hartenberg matrix:
Final will be:



Example 5: PUMA 260



CODE EXAMPLE IN MATLAB

We can animate a 
path:



https://www.youtube.com/watch?v=neWc5I9IdQ4
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