Movie Segment

HRP-4 AIST and Kwada
Industries, 2010.






Manipulator Kinematics

» Link Description

* Denavit-Hartenberg Notation
* Frame Attachment

* Forward Kinematics






Link Description

Axis (i-1) \

. Link Length - mutual perpendicular
unique except for parallel axis

. Link Twist - measured in the right-hand sense aboutEi_1
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First & Last Links
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and dependon jointaxesiand i+1
Axes 1 to n: determined

mm) a ,a,..a_.and o,o, .0 .
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Last Link

: Axis n+1
AXiS N+ hyis n+1 |




First & Last Links

Axis 1+1

o

0. and d. depend on links I-1 and |
mm) O,60,..,0  and d,d, .. ,d,

Convention: set the constant parameters to zero

Following joint type: d, ore, =0 and d ore =0









Denavit-Hartenberg Parameters

4 D-H parameters(Oti, ai, di’ ei)

3 fixed link parameters
0. revolute joint

1jointvariable{ | T
d. prismatic joint

oL and a.: describe the Link |
di and Oi: describe the Link's connection












First Link

Revolute

Prismatic

{0}
{1}

a0=0
a0=0
d1=0
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Movie Segment

BigDog, Boston Dynamics, 2010















Forward Kinematics
Axis (i-1)
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Forward Kinematics
Axis (i-1)
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GO0 =SS, —GCS, =8¢, ¢S, odys, —sd, |
5,66, +CS, —SC,S8,+cc, ss, sds,+cd,
—s,C, 5,5, c, d.c,
i 0 0 0 1 |
X X —cc,s,-sc, cds,—s,d,]
X X -sc8,+tcc, s,ds,+cd,
X X S,8, d,c,
0 0 0 1 |
X cce5,—s5,5,5, +cs,s, cds,—s.d, ]
X s,0,0,8, 8,85 +8,5,¢5  8,dys, +c,d,
X —5,C,85 +CsC, d,c,
0 0 1
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