
Exercise: KUKA KR5 Sixx R650 
  6R (offsets at shoulder and elbow, spherical wrist) 

  determine  
  frames and table of D-H parameters (be consistent with positive 

rotations indicated above by KUKA) 
  homogeneous transformation matrices 
  direct kinematics 
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available at  
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Assignment of D-H frames 
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W = O4 
(wrist center) 



Table of D-H parameters 
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i αi di ai θi 

1 -π/2 d1 a1 q1=π/2 

2 0 0 a2 q2=-π/2 

3 π/2 0 a3 q3=0 

4 -π/2 d4 0 q4=0 

5 π/2 0 0 q5=0 

6 π d6 0 q6=0 

with [in mm] 

d1 = 335 
d4 = -295 
d6 = -80 

a1 = 75 
a2 = 270 
a3 = 90 



D-H homogeneous matrices 

Robotics 1 - Homework 1 – 2010/11             4 

output from Matlab (symbolic) program 



Direct kinematics - 1  
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output from Matlab (symbolic) program 

T = A1(q1)A2(q2)A3(q3)A4(q4)A5(q5)A6(q6) =  
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Whom = A1(q1)A2(q2)A3(q3)A4(q4)⋅[0 0 0 1]T = A1(q1)A2(q2)A3(q3)⋅[0 0 d4 1]T 

or W = p(q)-d6a(q) 



Direct kinematics - 2 
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numerical evaluation (Matlab) in the shown robot configuration ... 

... and with the numerical values of 
the other D-H parameters ... 


