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Denavit-hartenberg method

Homogenous transformation
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Homogeneous Transformation

Transformation = Rotation+ Translation
I'=R+P

- 1[)eme

R P\
h= RR. RP +P
0 1
\R P >:>Tl><TZ=[12 121 1]
T: 2 2
i \0 1],
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Kinematic chains

®* Kinematic chainis a set of segments and

joints.

Tio Joint3

* Serial robot is a set of kinematic chains

Joint 2
® Joints

* Simple joint (1 DOF)

* Composed joint (2 or 3 DOF)
n joint (link i -1—320 s Jink i)
n+1link (joint i actuates link 1)

Robot

https://manara.edu.sy/
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Denavit-Hartenberg

Serial Robot Studying e

O
Distance and Rotation _
Transformations
| Between Frames

Kinematic Models
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Denavit-hartenberg method
For every joint, we have to determine:
1. DH Frames
2. DH Parameters

3. DH Transformation

https://manara.edu.sy/



[

0)liaJl

DH Frames (Theorems)

ox |z |

¢ x.,z_, Inintersection

e 7. 1s the action axis of joint1+1

Three cases

1-z.,z._, notin the same plan
2-z.,z._, In 1ntersection

3-z.,z._, parallel

1

N

Xq
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e a. : the distance between z., and z, axes along the x; axis
e 0. : the angle between z. | and z axis about x; axis
e d. : the distance between x_, and x, axes along the z_, axis A
¢ 0. : the angle between x. , axis and x; axis about the z._, axis
d;
Joint a; a; d; 0;
1 0 0 d, 0, A
2 -90 d, 0
3 0 0 d- d,

DH Parameters

\ 4

X2
N
V2
21
lllllll 01
X1

V1
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DH Transformation

R0t 0, Trans,,q; Transy ,; ROty ..

—S 0

0] - oo _

100 0][100 a
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ol 1001 d o0 1 0
000 1/j0o00 1
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Examples

Denavit-Hartenberg
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R, LT T

2 30

S04, -

[ cos(thetal),
[ sin(thetal),

[ o,
[ o,
T2 =

[ cos(theta2),
[ sin(theta2),
[ OI
( o,

-sin(thetal),
cos (thetal),
0'
OI

-sin(theta2),
cos (theta2),
OI
OI

- lnk | @ | @ | d | 6
1 50 0 0 6,

0 0,

S0*cos (thetal)]
SO0*sin(thetal)]

0]
1]

30*cos (theta2)]
30*sin(theta2)]
0]
1]
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Spherical wrist

Spherical wrist
Spherical wrist
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Thanks

Denavit-Hartenberg is the first step to introduce the kinematic models

oooooooo
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