Notes 11 14 10f8

RSSR Generalized Coordinates

A =revolute R B =spherical S C = spherical S D =revolute R

a = OA = ground (20.43 cm)
b = AB = input crank (4.00 cm)

in y-z plane ,
¢ = CD = follower (10.00 cm)
in x-y plane L7
d = OD = ground (19.97 cm) B

e = BC = coupler (30.42 cm)
6 = crank angle in y-z plane
¢ = follower angle in x-y plane

use
double-
spherical
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CONSTRAINTS

20f8

iy -3 revA Ar-r1,,i=2j=1
{6,341} Yo' L Xy 9,f,i=2]j=1
{hZ}T{fl} ZzlelI h2f1’i:21j=1
{d;}={,}° -{r,}°* {d;}"{d;}-L*|double-sph BC i=B2,j=C4
{r}
{Q}= {pg} {CD}: {rll,D _{I.A}D revD D,rl—r4,i :4,j:l
wd | )| e {f.3' {3 X;' Lz’ fohyi=4j=1
.} {6.3'{n.} ya' Lz 9;h,i=4,j=1
P, {p,}-1 Euler parameters P,
P} {31 Euler parameters P,
0-C-f(t) driver driver
CONSTANTS
0 d
{r1}A =40 {rl}D =40
a 0
0 0 c 0
{5,}"=100 {5,}°=10} BC=e {5,}°=10} {5,3°=10
0 -b 0 0
INITIAL ESTIMATES
0 U 1 € C: 1
R e uS< 0
{r,}=10 x,=0=0deg  {0,}=4v}=10 p,f=1 tt=4 2=
a W 0 e, vS< 0
€, wS% 0
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d 0 u % Cs
€
0 Yo =0=270deg  {0,}=10p=1Vv p.t=1 "= U
0 1 |w IS
€, wS
FIXED REVOLUTE DRIVER
y2 {h,}"{h,}=co
e {h,}'{G,3 =50
zy o \ h TG
< : 0 =atan Z[MJ
0\ ()
z2'
OUTPUT LINK
y4’ X4 {fl}T{ﬂ}: C¢
{f,}'{6,}=C(¢+90") =S¢
\ ¢ X1

¢ =atan 2[—_€f1}T€@4}]
{3y {f.}
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2[A,115,17[G,]

_Z{fl}lT [A1]T [Az] [92] I[Gz]
_Z{fl}'T [A1]T [Az] [hz] I[Gz]

4{a,} [A]5,]° (6]

03x4
le4
le4

2{p,}'

0

1x4

ind
—2siny  2e,u  2e,v 2e,w

0

4 0f 8
JACOBIAN
03x3 03x4
01x3 le4
01x3 le4
T T ~ 1.C
2{dij} _4{dij} [A][8.]°[G.]

_[Is]
01x3
01x3

01x3
0

1x3

1x3

_Z{hl}lT [Al]T [AA][f4] I [GA]
_2{h1}'T [Al]T [AA][GA] '[GA]

0

2[A][3.]7[G]

01x4

2{p.}'

1x4

Ay

g

G
oy e

Arn—r,i=2j=1
9. fii=2j=1
hf,i=2j=1

i=B2,j=C4
D,r,—r,i=4j=1
f,h,i=4,j=1

g,h,,i=4,j=1

P,
P4

driver
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VELOCITY

Ar—r,,i=2]=1
g,f,i=2j=1
h,f,i=2j=1

i=B2,j=C4
D,r,—r,,i=4j=1
f,hi=4,j=1

g,h,,i=4j=1

P,
Py

. driver
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ACCELERATION

[Az][a)z]l[a)z]'{sz}'A A, I'l—l'z,i =2,j=1
~{f37 (AT [A 10,1 0,1 H{g,} 9,f,1=2,j=1
{37 (AT [A 10,1 e,1){h,} hf.i=2j=1

- Z{dij}T{dij}+ Z{dij}T{Ys} i=B2,j=C4
{Y} [A4][E‘)4]I[O~34]'{S4}ID D,rl—r4,i = 4’j:1

~{h.}" (IATA o] o,]1) {f.} f,hi=4j=1
_{hl}lT ( [Al]T[A4][(734]'[C~04]| ) {94}I g4h1’i =4, J =1

= 2{p,} {p.} P,
_2{p4}T {p4} P4
+f driver

dot-1  {o}={ Y {4y v=—Ha}" (IAT'Ale o]+, 17 AT A e o T TA AT {a}
sphere  {@}={r} -{r}  v=[Allo]o 143 A0 ]To,1{s}"

double—spherical ~ {d;}={r}" —{r}’  {®}={d;}'{d,}-1* y=-2{d,}'{d;}+2{d;}{+’}
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JERK

[AIH, 15,3 An-n,i=2j=1
_{fl}'T [Al]T [Az][Hz]{gz}' ngl’i =2,j=1
_{fl}lT [Al]T [Az][Hz]{h2}| hzflli =2,j=1

- G{dij}T{dij}"' Z{dij}T{nS} i=B2,j=C4
{n} [A4][H4]{54}|D D,I‘l—l’4,i :41j:1

—{h 3" [ATTAH Y f,h,i=4,j=1
_{hl}'T [Al]T [A4][H4]{g4}' g4h1’i =4, J =1

_6{p2 }T {pz} P,
_6{p4}T {p4} P4
—0°/4+f, forlink 2 driver

jerk product  [H;]=2[®,][o, ]+, 1o+ ]'[o; ][, ]

n=—a}" [ATTAIH KaYHa} [ATAIHKa ¥

dot-1 . .
-3{a,}" ([o,1o;,1o,1)A T'A Ilo1{a,}-3{a,}" ([o,]o, o] AT A 1o, 1{a }

sphere  n=[A][H, s} A IH;Ks;}"

double—spherical ~ {d;}={r}’ —{r}  {®}={d,}'{d;}-° n=-6{d;}'{d;}+2{d,}{n’}



Notes_11 14 8 of8

Empty page



	CONSTANTS
	FIXED REVOLUTE DRIVER
	OUTPUT LINK
	JACOBIAN

