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It we say fwnok o, = (0,0,0), 0, = (300,450,100), 0, = (500, 650, 100).
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We wse tne some oncept  £or oul  coorddnate systims -

.
(300, 450, \0) Y1 |
O| X\ so ‘bo 6,\& Hz ] we

o
l 02 (500450, 100) have o use Ho oand H .
X2

Vi Analogy: transformation from one frame to another - going between two places (example: home -> school)
Different transformation paths possible. Example:

= Want to go from school to the store, but direct path is unknown.
go = However, know these paths: school -> home and home -> store

Transformations between frames are similar, all paths are valid:
= Frame 1-> Frame 3 OR Frame 1-> Frame 2 -> Frame 3
p "Inverting" known transformation is possible:
0

0 = Apply opposite rotation, then opposite translation

(Ol(;.())

We wse & smact HoCK  fwox by ws  ombine H o
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o
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Compodihdns o fotabons

™ wnlccuhve covabhons of o frame with reapek o difirent  oxes.

K Fowme can be  rotodedh  with JesgeCt +o mort than one  ax , so When
We WoE 1o Endk twe  rolabon makrix | we hove 1o separade fue rotahONS
to £nd  Hhe rofokhion MmadiX  with (espect €0 ot aXis anc e Mo Otner..
Then all Hlhese ore muwlhplied | Lul twe 0 wrakiers.

We can rtoke fwe axid wirh rcespeCt 10 oo cufrent Game or gy ed
FFome  onde WS Affects Wow we mubely twe rotobons rogeter.

- The meaning of (urient fame 8 thoX  whun you do & frst
rotUhOn  Than ¢owm have o new frosthon fpr rine faml onk
when Up do anotnel rotebon | i 8 wita  resretk b bis lleht
POMNOW.

= Then  yow Cpost mubfly T mulliply e new rotenbon
MOITICCS ofter €OUW otuel.

— Tws 1§ Whox we wownlde do £ ounr fawe rotahons
were  (omposedh of more fuan one rotAhon  wika
fesyeCt Jo eocClnh ofuner.

- Twe MC:\.\/\U\S of fredk Fome S ok yow do all (oruhownS
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= Than  yow pre mulkiply o mulhply e nuw  rotadfion
mohvices Lefore ealhotwer
(we gt e iIN (eUerse order)

= We dontt USe fwis 500 mUUn Lok it's goode O Khow.

For more inko abo Wb twis, vegd. 2.4 in e book gngdl do
Th e fosks fof s week.



Pocometrizohons o4 rotations

We N represant any  rotabon between fames in 3 difeerent
w&,\{)S:

’ﬂ Euler ong le representohon: An3 set 0fF cobtahon can be
aesclilbech by

-0 fofoion by § akowk the Z-oki§.

= o~ fotahon by B abput the wrent v-axXis
- (fahon Y aboUt Bre (urcent z-@xis.

This 1S given by he Hrmulo:

¢, -s, 0 c, 0 s, e, —-s, O (Po&‘fvv\\)\.\ﬁ?l \0\'/\3 3
Ry, = Rz,¢Ry,9Rz,y/ =|s, ¢, o 0 1 0 s, ¢, 0
0 0 1|-s, 0 ¢,J0 0 1

=|s,c,0, +C,S, —S,C,5,+C,C, S,

[c,c0, =88, —C,C8,—S,C, C,S,
-s,C SS, c,

v

2) Kol pifUh  yow angles - Any skt of rotabons con  be
desuibbtal by 3 rofabhons arownd 1wk fXed Xy, T - aKes,

~ yaw - Xe - T
- Fl‘\'(,\/\ - \ﬁo - B
- (D“ - zo - (p

This & giutun by fwe  formudo:

RXYZ = Rz,¢Ry,9Rx,y/

0

c, -s; 0jc, 0 01 O
=|s, ¢, 0p 0 1 00 c, -s, (vic - . :
m W lhy\y in
0 0 1f-s, 0 ¢, |0 s, Y v ¥ U 9)

c,Cy —S,C,+C,S,S, S§,5,+C,S,C,
=|s,c, ¢€,C,+S,5,S, —C;S,+5,5,C,
-5, CyS, C,C,

3) RS/ angle represenkahon: Any  seb 0L rotabhons con be
Ottt by oL Singie MOFAANDN Aot . swttoble aXi§ (N
SPALC by o~ SUitable anple. TWs  i§ glNen by tThe formula

kﬁvg + co
Rk,e = | kzkyvg + k.59
k$k2v9 - ky89

kxkyvg = kzb’g
kivg + co
kykz’vg + kzSe

k‘yk‘z’l}e = kz39

kfvg + co

Kok e + Ky 0 K- wnit vetor dehning fine onis
O - angle of rotahon aound K




Bas\cC l/\o\mogcmc.oué ronsformy -

H [ o { :l
o —
[1 0 0 a (14 0 0 O]
0 ~s. 0
Trans, = 01 0 Rot, , = e ~%
““lo o 10 “7l0s, ¢, O
0 0 0 1] 00 0 1
1 0 0 0] ¢, 0 s, O]
010 b 0 10 0
T = Rot , =
=10 0 1 0 "=_s, 0 ¢, 0
00 0 1] 0 0 0 1
10 0 0 ¢, -s, 00
0100 s, ¢ 00
T = Rot, =7 7
ans=lo 0 1 ¢ % %lo 0 10
000 1 0 0 0 1
onlyy descrioes only ALsUibes rotohon
oy \ohOn
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