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1.1.2  UspRdunssA (affine space)
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Mmdesiemaseuine OQ agluiiAnwmandnaeszes OP e ldlaenismnagnilad OPx0Q

OP x0Q = p,(p,sin@+ p, cosd) — p,(p,cosé— p,sinH)

= (p{ + p;)sin@
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!
0, O
sosnisldnisindsunsinanaiuqe Q =| g, | duazedeuliegnan Q'=| q; | Tnan Q' =TQ 1
1 1

~ = 4 A A oo o X, o &
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o . uI/ @ 3| = Vo 3| g
ANBUSLRANIE (elgen value) uuﬂﬂ@ﬁ’m'ﬂ;m P L‘]Ju“i@lal,ﬂu L‘a“’]‘alm’m*]imﬂlf;luvl,m']’] P LﬂuLQﬂLﬁ]’a?
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e
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0 0 1-1

Ieduannig
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c,=i(x-x)/2
PRl bk
Tc, =coséc, +sinéc,
Tc, =—sindc, +coséc,
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1 a o o
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1.5(d) navuiin liqayuaanuwaaeullegninn SP’
2. fargn ST arndreliao wiseuuunGandigoudamds (post-multiplication) luuuuilisnay
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cosd -singd O
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2. wvisndmsvyusenuny Y doeyn 6 Aa R (0)=| 0 1 0
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fixed angles 38 roll, pitch, yaw Luw?ﬂeﬁmmaguﬁ"lﬁﬁﬂ
Ry (7. 8,a) =R, (@)R (AR, (y) =

cosa -sina O cosp 0 sing|ll O 0
sinae cosa O 0 1 0 ||0 cosy -siny|=
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7UN 1.7 Manyuuny X-Y-Z fixed angles
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r31 r32 r33
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Wansanangmaneunn azlddndnnansniiaesaes 1] +1,; wagld cos B aniuld —r,,
Usznavdimiunien B ain Weridu arctan2 (MAyu 6 ANEBINIIRMaTAR SiN @ uay
c0s @) antiuti cos B luwinAuaue wamnsanazun o faensld arctan2 284 T,, / oS B

waz I, /cos B meman y mlédlaensld arctan2 uu 1, /€0S B uaz I,/ COS S viaidau

B =arctan2(—r,,\r2 +r2)
a =arctan2(r,, / cos S, 1,, / cos )
y =arctan2(r,, / cos 5, r,, / cos )
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NANA" Z-Y-X Euler angles WA Z-Y-Z Euler angles

WLILI Z-Y-X Euler angles Gudnansvyuilsudngreuuny z fluga o antuvsuseuuny y 1e9
LWiuﬁmqluﬂJm:ﬁuLﬂuw B anusaanisuyusauuny X aeamsndngilugy p feandnniadiou
nswedeuiandelea anunsadeueyIngnissueUy Z-Y-X Euler angles A

R, (@)R, (AR (1) azulFd BT AR i ufuuUL X-Y-Z fixed angles usuAnsnaiily
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Xp

77 1.8 M3nyUUDY Z-Y-X Euler angles

WUL Z-Y-Z Euler angles Bsnen1suyusndngrauuny Z iuyy @ antiumyusauuni Y e
wendmnglurnethutugn B audcanisvyusenunu z seansndnganadaduns y edau

wviEndnnavyuLLL Z-Y-Z Euler angles 167e R, ()R, (B)R, (7)
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