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2D – 1 – RR (modified DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 0 𝜃1

1 2 0 𝑙1 0 𝜃2

2 T 0 𝑙2 0 0

i1−i id1−ia

2D – 1 – RR - Modified Form Table 



2D – 1 – RR (standard DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑦1
𝑥1



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 𝑙1 0 𝜃1

1 T 0 𝑙2 0 𝜃2

ii id
ia

2D – 1 – RR - Standard Form Table 



2D – 2 – RRR (modified DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 0 𝜃1

1 2 0 𝑙1 0 𝜃2

2 T 0 𝑙2 0 𝜃3

i1−i id
1−ia

2D – 2 – RRR  - Modified Form Table 



2D – 2 – RRR (standard DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑦1
𝑥1

𝑥2

𝑦2



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 𝑙1 0 𝜃1

1 2 0 𝑙2 0 𝜃2

2 T 0 0 0 𝜃3

ii id
ia

2D – 2 – RRR - Standard Form Table 



3D – 1 – RRR (modified DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 0 𝜃1

1 2 -90° 0 0 𝜃2

2 3 0 𝑙2 0 𝜃3

3 4 0 𝑙3 0 0

i1−i id
1−ia

3D – 1 – RRR - Modified Form Table 



3D – 1 – RRR (standard DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑧1

𝑥1
𝑥0

𝑧2

𝑥2 𝑧3

𝑥3



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 -90° 0 0 𝜃1

1 2 0 𝑙2 0 𝜃2+90°

2 3 0 𝑙3 0 𝜃3

ii id
ia

3D – 1 – RRR - Standard Form Table 



3D – 2 – RRP (modified DH) 

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 0 𝜃1

1 2 90° 0 𝑙2 𝜃2

2 3 -90° 0 𝑑3 0

i1−i id
1−ia

3D – 2 – RRP - Modified Form Table 



3D – 2 – RRP (standard DH) 

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑧1𝑑3
𝑧2

𝑥1
𝑥2



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 90° 0 0 𝜃1

1 2 -90° 0 𝑙2 𝜃2

2 3 0 0 𝑑3 0

ii id
ia

3D – 2 – RRP - Standard Form Table 



3D – 4 – RPP (Cylindrical Robot, modified DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 0 𝜃1

1 2 0 0 𝑑2 90°

2 3 90° 0 𝑑3 0

i1−i id
1−ia

3D – 4 – RPP - Modified Form Table 



3D – 4 – RPP (Cylindrical Robot, standard DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑧1 𝑥1

𝑥3

𝑧3𝑧2

𝑥2

𝑑1



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 𝑑1 𝜃1+90°

1 2 90° 0 𝑑2 0

2 3 0 0 𝑑3 0

ii id
ia

3D – 4 – RPP - Standard Form Table 



3D – 4 – RRR (Spherical Wrist, modified DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑧𝑇

x𝑇

y𝑇

𝑑𝑇

𝑧0

x0

y0



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

3 4 0 0 0 𝜃4

4 5 90° 0 0 𝜃5

5 6 -90° 0 0 𝜃6

6 T 0 0 dT 0

i1−i id
1−ia

3D – 4 – RRR - Modified Form Table 



3D – 4 – RRR (Spherical Wrist, standard DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑥4
𝑧4

𝑦4

𝑧5
𝑦5

𝑧6

𝜃6

𝑥6

𝑦6

𝑑6

𝑧0

x0

y0



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

3 4 90° 0 0 𝜃4

4 5 -90° 0 0 𝜃5

5 6 0 0 d6 𝜃6

ii id
ia

3D – 4 – RRR - Standard Form Table 



3D – 5 – RRRP (modified DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 0 𝜃1

1 2 0 𝑙1 0 𝜃2

2 3 0 𝑙2 0 𝜃3

3 4 0 0 -d4 0

i1−i id
1−ia

3D – 5 – RRRP - Modified Form Table 



3D – 5 – RRRP (standard DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑥1

𝑧1
𝑥2

𝑧2

𝑥3

𝑧3



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 𝑙1 0 𝜃1

1 2 0 𝑙2 0 𝜃2

2 3 0 0 -d4 𝜃3

ii id
ia

3D – 5 – RRRP - Standard Form Table 



3D – 6 – PRRR (modified DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑙1



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 d1 0

1 2 0 0 𝑙1 𝜃2

2 3 0 𝑙2 0 𝜃3

3 4 0 𝑙3 0 𝜃4

4 5 0 0 -𝑙4 0

i1−i id
1−ia

3D – 6 – PRRR - Modified Form Table 



3D – 6 – PRRR (standard DH)

Instructor: Jacob Rosen 

Advanced Robotic - MAE 263D - Department of Mechanical & Aerospace Engineering - UCLA

𝑥1

𝑧1

𝑥2

𝑧2

𝑥3

𝑧3

𝑥4

𝑧4

𝑙1



Instructor: Jacob Rosen Ph.D.

Models of Robot Manipulation - EE 543 - Department of Electrical Engineering - University of Washington

i-1 i

0 1 0 0 d1+𝑙1 0

1 2 0 𝑙2 0 𝜃2

2 3 0 𝑙3 0 𝜃3

3 4 0 0 -𝑙4 𝜃4

ii id
ia

3D – 6 – PRRR - Standard Form Table 



DH Parameters - Summary

If the link frame have been attached to the links according to our convention, the 

following definitions of the DH parameters are valid: 

Standard form:

- The distance from       to       measured along 

- The angle between      and      measured about  

- The distance from         to       measured along

- The angle between         and       measured about     

Modified form:

- The distance from       to       measured along 

- The angle between      and      measured about  

- The distance from         to       measured along

- The angle between         and       measured about     

Note: are signed quantities

iẐ1
ˆ
−iZ

iẐ1
ˆ
−iZ

iX̂1
ˆ
−iX

1
ˆ
−iX

iX̂

0ia i id
i

Instructor: Jacob Rosen 
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DH Parameters – Standard / Modified Approach  

Instructor: Jacob Rosen 
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