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2. Representing Position and Orientation
a. Point = p = 3-vector
b. Frame = {A} = three mutually orthogonal axes that meet at a point (the origin).
c. xi =transformation describing one frame relative to another. A xi _B is the pose of {B} expressed
in {A}. xiis also called a relative pose.
d. A point can be represented in any frame
e. MApis a point expressed in {A}
f. M p=2Axi_B * "Bp eq.(2.1)
g. Arigid body is a collection of points that maintain a fixed distance relative to each other.
h. A frame is fixed to the world and a rigid body. Then the relative transform xi describes the
position and orientation of every point on the rigid body.
i. Think of {A} as a rigid body defined by four points: origin, unit x-vector, unit y-vector, and unit z-
vector
j. Arelative transform also can be thought of as describing a rigid body displacement
k. Relative transforms are composable: A xi_B (+) *B_xi_C = *A xi_C
. M p="Axi_C * ACp expand this
m. Show picture with multiple loops and write the t-form equations
n. Relative tforms are elements of the group SE(3). Groups have inverse, identity, composition
operation that yields another element of the group (i.e., closure).
Algebraic rules in orange box on pagel8. (+) and (-).

°

Some notahon
{A} — Coora"\notjse —Fmvvm

P - O @\f\ﬁ‘ !\v'\ S‘QQ.C_Q_ Vﬁ
A R %

t - vector reer%@“{'@JfW AX/ \j\ " {B}
of P expressed i A3 (A8

Age - (e\ﬁwe ‘tmws-‘jorﬂ\w‘\‘\m \
- : % —
AQ‘{:\f\\’\g gB)] corth /%

feseeck 4o (A} A

¢ — also called “e\uhve Pose“

l

o)

g,A = celahive pose Le. o ‘Pmr\s‘gorm(;,\(m =

Chapter 2 Page 1



%\N\“g vm,g \jg ‘}mr\sﬂ%rw\M\ wfro*m oL ‘FmM +0 OLV\o'H\qr

A, A
(e gef BF
Lq«\ GPQrW\OV- Qx\\ ) W\O&‘f.\X\\/e(A’O(\
muhiplicahin  operatoc .

(A.)&u;)\\\ See ‘0\7\’?(‘ “H’\OJV § S an QKOMYd D\C
o voathemahicead 6%&9,
called tha S?Qda,q Eudtouaq g@u\)

?‘6\‘) bv\g~ & SQJF o]C 'poivx’\fs W—CH,\ Qxeof

distanas between each PALE

0 "% s kanon and Hhe
?)s'r%'\'w\.s ot all (P$mjr one
known w.cb. $87 , then the
?os\l\'ov\ ot aveny et tho
r\sio\ Bw\\\j © known i $AS

Chapter 2 Page 2



Detormadle boalﬁ :

Dla‘mhcﬁs \964‘1&)%\/\ ‘)0.\{\‘\‘& Cam c‘/\av\%q,
Foc S QQL\AQ d&of mald bDO{'\Qg) avle

s\m‘)\& ’P\AV\C/’)\.DY\S o\Q o small

H oj; O\(‘O\YY\O,‘\‘QVZS .
P ) /\
Emm@ﬂi wnecensible  elagic d

aed L)S} omd § ane kmwv\}
fhan  the (2;3\4\{5\(\ o all pots
on the vod aw baron wot. (AL

181

kG

Chapter 2 Page 3



e alo bngw dhat -
P-G% © =¢ %
Thevedore, we hawe :

A“@ - Aga{ <B§; c‘P)

Rxed Camava,

Gogh Rapresenchach g
m@\ precen ﬁﬂv\ /\\& Oloject
| RO % (83
Congtantt ye\ahve (OS> $s \\3%
Og\: OW\A Rfc, /k\ '<//7l\
EC)} ?‘2 {%Ra{ Qg {C}
—RM \/o(j\»r\g V 6\, poses World ot Corvera,

F [} 0 0 GY\QO&):‘
i& ) gc,, gQ, f@

6 g F Ff
Bach lop of Jhe. : | \
N 0\~Q£ @ IF @
Je IS om 8 I Sk

Qﬁ\l\oﬁ‘t.@r\ . \,} SoB

Chapter 2 Page 4



3@?—/’@

Q

_° P 0, & . )
gg' §F® §6‘ ga@ge@gg: ge

A\%Q,\DM\C/ KQWLLS‘.
@0 = ¢ §00=¢
§@f, = § <— Sk closwe

whoar O is -H\y. rdl e/\ax‘l:wc pese -

The cwles lM?H J om nvevse:

o5, =S¢, = '5,0'¢ ="50¢ ="¢ =0

X x

mes%m s N_O_T cmmﬁ&ive .
X Y Y
e, # 5e’s,

. x Y
wepiion: X =2 => g\/@ ¢, =0

Chapter 2 Page 5



PSAWV\ J(c H\L Ljra\(a\'\.
o, o Al A,
Fga-_—; (&) §F® g‘l @/Q\
IE @
= ¢ R G? / §R .
= i& e f‘& Qe §c \ V/ ’§’B
| R S
The O oPQrzkAro«f swirchag ’H\l R§C/

Swpen S’cﬁ\ﬂL and the S\A'\OSCT\\Q‘\\\

One way fo Hunk of Hhe relahue pse. - 41

B C\QF\'MS ’H\QO("\Q\’V\ ar\ol MYi\{'
Vecors of the naw Prame In
+he bose Framg |

Chapter 2 Page 6



o@mﬁ on & /po'wﬁ& " Fha voa/ duscribed above -

Chapter 2 Page 7



