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Vector Rotation (1)

Yy, = X,slna + y, cosa

A A

, ’ ,
(xo, yo) Yo / (xo: yo)
ST

/
> -

R R X Xy
X, = X,c080 — y,sina
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Vector Rotation (2)

Yoo
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Vector Rotation (3)

A A
(x1, »)) (x1, )
A \
X, sSIn o \
- = \ ( )
- /(xo’ )’o) \ Xor Vo
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\
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\\
Y, cosa
] - y >
Y, sino
< > X, COsSQ
< g
X, = X,C0S0 — y,SsIna Y, = X,slna + y, cosa

4A Background 6 Yo 052012



[terative Rotation

Rotate

Given Vector :> Computing
Given Angle new coordinates
: . Rotate Y = cosa.
Given Unit Vector :>
Given Angle o y = sina
: Rotate
Given Vector (x, ) :> X, = X,C080 — ), sina
Given Angle o Yy, = X,sina + y, cosa

(O — o000 —>Oli _>0Li+1_> e00 —»an—>0
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CORDIC Rotation

o, - XX - o - o, > ‘XX — an—>0

Xo X Xit1 X,
> e —> —> —» oso0o0 —>
yO yi yi+l yn

X..;, = X,C0S0, — y,sIna, .
s e y ; Pseudo-rotation
Yiyp = X;sInQ, + y, COSQ,;
Xiy1 = COSQ; (‘xi — Vi tanai) X' = (xi — Vi tanai)
Yier = COSQ,; (xi tan o, + yi) Vi = (xi tan a,;+ yi)
1
Xiy1r = 5 (xi — Vi tanai)
\/1 + tan” o,
1
Yit1 = > ('xi tan o, + yi)
\/1 + tan” o,
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cos 6

ro=Va’+b’
v
b
a
0 cosh = — =
a r \/a2+b2
COSG — g — 1
r V1 + (bla)
sin = é _ 1 :
4 \/1 + tan” 0
tan0 = é
a
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Pseudo-rotation — factor of 1/cos 6

4 (rcos 6, rsin6) (rcos@ rsin@)
cosO ~ cos0O ,
rsin o
0
rcos0
r S
7 Sin 0 t
6 |
rcos 0 0
r
¥y . rcos = s 1 r rcos9 : rsmO = r : ¢

o r __ rsin®

> T cosO > T cos 0
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Pseudo-rotation (1)

A A ! !/
(xl.H, yi+1) / (xi+1’ yi“) Y(x iv1> YV i+1)
('xi’ yi) (xi’ yi)
- >
R R
Xip1 = COSQ,; (‘xi — Vi tanai) X'y = (xi — Vi tanai)
Yis1 = €O8SQ, (‘xi tan o, + yi) Yia = (xi tano,+ yi)
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Pseudo-rotation (2)

A A
(x'1s ¥ 1) (x ")
X it Y it
(xi+1’ yi+1)
(xi’ yi) (xi’ yi)
- -
R R
r _ !
X = ‘xi—l—llcosai X i1 = X
) _ [
Yiin T yi—i—llcosai Yt = Vi
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CORDIC Iteration Equations (1)

o, - XX - o - o, > X X —» ocn—>0

X X; Xiv1 Xy
— XX > > — XX —»
(YO) (yi) (yi+l) (yn)

X, = X;cosa, — y,sino, = cosa, (x;, — y, tana,) = (1/\/1 +tan’a,) (x;, — y, tana,)

Yis1 = X;sino,; + y,cosa; = cosa, (x, tana,+ y,) = (1/\/1 +tan’a,) (x; tan o, + ;)

Pseudo-rotation

Xo x'; X' x',
—» oeo0oe > |, }'» eoeo > '
(yo) (y i) (y i+l (y n)

x'y = (x,—y' tana,) = (x' cosa, — y’, sina,) \/1 + tan’q

y'in = (x tana,+ y',) = (x' sino, + y’', cosa,) V1 + tan’

x' = {x,cos(Za,)— y,sin(X o)} - I1 (V1 + tan” o, }

o, = o— 20,
v, = Ixgsin(Z o)+ ygcos(Xa)) - T+ tan’a )

n
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CORDIC Iteration Equations (2)

Pseudo-rotation

Xo x'; X' i x',
- oeo0o | |, oo o —> ,
Yo Vi Yot Yo

x' = (x', =y’ tana,) = (x', cosa, — y', sina,) V1 + tan’
y'in = (x tana,+ y',) = (x' sina, + y’', cosa,) V1 + tan” o,
x' = [x,cos(X )= y,sin(Xa,)} - TT{V1 + tan’at,)
o, = o— 20,
v, = l[xgsin(Za,) + y,cos(Z o)} - TT{Y1 + tan’ar,)
. A
+27
Choose @; such that tan o, ={ - J 1+ j2°
tana, = 0,27’  o,€(+1,—1]
1+ 27"
X' = (x,i — v 01_2—1') 1+ 27
i +j2
Vi = (x’i 0,2 l+y’i) L+j2)
' ) 1+ 2 -
a,., = a,— tan(o0,27) I -
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CORDIC Iteration Equations (3)

Pseudo-rotation

X0 x'; X' x',
—» oeoeoe - , | , eoo —> ,
Yo Vi Yot Yo

x' = (x', =y’ tana,) = (x', cosa, — y', sina,) V1 + tan’

y'in = (x tana,+ y',) = (x' sina, + y’', cosa,) V1 + tan” o,

x' = {x,cos(Za)— y,sin(X o)l Il {\/1 + tan’ o, |

o, = o— 20,
v, = [xesin(Z o)+ yocos(E o)} - TT{1 + tan’ar ]
Choose ©@; such that tana, = 0,277  o,€{+1,—1]
x' = (x",—y' 027 x' = K(x,coso — y, sino)
y' = (x027+y") y' = K(x,sino + y, cosa)
o, = o,—tan (0,27 a, = o — > tan ' (0,27)
K = T1{J1+ tan’a,}
4A Background 15 Young Won Lim

02/09/2012



CORDIC Iteration Equations (4)

Pseudo-rotation

xO X’i x’i+l x,n
— X X — , , X X — ,
Yo Yo Yot Yo,

Choose @; such that tana, = 0,2  o,€({+1, -1}
x', = (x', =y giz‘i) x' = K(x,cosa — y,sina)
y'io = (x0,27+y") y' = K(x,sina + y, cosa)
o, = o —tan (0,27 a, = o— Xtan ' (0;27)

pre-compute K = [1{y1+ tan’c,] = 1.647

set x, = 1/ K = 0.607
Yo = 0
then x' = K(1/K cosa. — 0-sina) = cosa

y' o= K(I/K sinoc+0-cosoc) = sina
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