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Robotics: seminar today 4pm2405k¥
Rigid Bodies : Instantaneous Center of Zero Velocity
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equation
E = # + utxrin

for some point A ? ?

=D - # ( we )*x( xetyf )

- vexe - xYf = - wyttwxf for x$y

Ouestion_ can we
solve the equation

, given to ? ?

Yes ! a providedthat wto
.

Note the point may
be on a virtual part of Kody

.

Cie .

,
outside rigid body)

.

This point A is called the Instantaneous Center

of Zero Velocity .

Frequently denoted by IO
.

To =ai×rI .
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Two velocities given
,
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O=TI
'
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Mas ⇐Otm* ←
point that B in- tact with

/ / / /
surface

No slip condition : Ira =o

v==J¥utwxrIa= ( we )x( rg)=-wIa== attire }=a¥{- wHre]= - cire

= - rxe

What about the acceleration at point ? -

an .=aI+£×EA- circa windswept
= - rxe + KI ) xfrj ) - w

-

try )
= -

rYetrxcy-w2rf-w2r@Lookiyataggeelergtxmg.pon the body :

@tahtaxrap - Trip ¥ Itt

= Ix rip + w2( ref - Tap )
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In Tw ,x
No slip rolling

exameiejn€ja¥*↳ -6The cylinder rolls without slipping and w=
- Zradlsee

x =L . 5 radlsec ?

Find Fe and EE
-

Velocity vI=JxrIE=f2I)x( onto .3g )
-

= 0.GE - 0.65in
Acceleration Formula we derived says

aI==xrIEtw2[rfrae
It = (1.5^1)×(0.31+0.34) + G 2 )2( 0.3g - ( o .3e+o.3g ))

=
- 1. 65ft 0.45Tin

exampte_ bicycle wheel

.,Dgf@
" ± " ⇒ omen

a.
xtsx#What's the velocity at point C ?

To = - Zoe = utxr = wfaxrf
re = utxra ,_

= exFzrjc ) =2w-×Etc=2n

Also w= 4¥ = 2g
= - tot mph .



example • as • I-

3. ⇐

%¥⇐QInIIYIn↳
#

# a

@ deter - in the point IO

@ find ora
.

Party
. e knew that TrA= .ISeek the orht satisfying # =i

Set FAI = at +

lof
and lay d t.tn

8=5
.tw#==-3e

+ f i ) at + Dj )

8=-7 :  - af + be =D at =3 B-

=D itIt 35


