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 Recap Last Lectures
* Lie algebra se(3) of SE(3)
* Properties of Angular velocities & Twists
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Recap: Kinematic Modeling Notation

» A frame will be denoted by ¥; or {i}.
* The relative pose of {i} with respect to {k} Is described by

k k
H = (Roi 9}) € SE(3), R €50(3), & eR?




Recap: Kinematic Modeling Notation

 Given the relative pose of {i} with respect to {j} and the relative pose of
{j} with respect to {k}, we have that

HF = H¥H] € SE(3)

N —1 k _pkel
HE: = (H,i) - <Rj R; fk) € SE(3)
0 1

RE = (R,{)T € S0(3)




Recap: Kinematic Relations

1. Point mass translation :
« Configuration:

« Rate-of-change of configuration:
 Velocity expressed in {s}:

 Kinematic relation:

: S,S
$p =y

¢ € R?
& e R3

v,” € R?



Recap: Kinematic Relations

2. Rigid body rotation : S:R? - s0(3)
 Configuration: W o

Rg € S0(3) S~ 1:s50(3) » R3

 Rate-of-change of configuration: @ P w

R} € TrsSO(3)
« Angular velocity expressed in {x}:
@,” € T;S0(3) =:50(3)
« Kinematic relation:

5S _ pS~Db,s
Ry = Rpw,,

35S . ~S,SpsS
Ry = wy," Ry,




Recap: Lie group structure of SO(3)

« Arigid body rotational motion is represented mathematically by a
curve
Yr:l € R - SO(3)
t = yr(t) =:Rp(t)

YRIGIE




Recap: Lie group structure of SO(3)

« Arigid body rotational motion is represented mathematically by a
curve
Yr:l € R - SO(3)
t = yr(t) =:Rp(t)




Recap: Kinematic Relations

3. Rigid body motion :
« Configuration:

H; € SE(3)

« Rate-of-change of configuration:

» Twist expressed in {*}:

V,* € T;SE(3) =:se(3)

 Kinematic relation:

TS _ 17s1b,s
H = HS V)

TS _ 192S,S171S
Hi =V, *H;

Hp € TysSE(3)

S:R® - se(3)
VeV

S

~1:se(3) - R®

VeV




Recap: Lie group structure of SE(3)

* Arigid body general motion is represented mathematically by a
curve
vy:l € R - SE(3)
t = yy(t) =:H,(t)

4 SE(3) Ry, €p) Yb
Ty SE(3)
Zs
Xb

vu(t)



Recap: Lie group structure of SE(3)

* Arigid body general motion is represented mathematically by a
curve
vy:l € R - SE(3)
t = yy(t) =:H,(t)

Zp
4 SE(3) Ry, €p) Yb
TySE(3)
ZS
. 1715":\/1;5,5 Xp
‘ b
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* Lie algebra se(3) of SE(3)
* Properties of Angular velocities & Twists
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