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t= 1D (2.7)
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0, otherwise
fy
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mask
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¥, (u,v)=|FFT,I(, j) (2.13)
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¥ (u,v)=%,(u,v)* G(u,v)

where

G(u,v)= expl— (u2 + vz)/s 2J
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F.=F cos’, Fy’i =Fsinf,

S(4Y) = 3 A cos(2p1F, cos,x+F, sinf. )

S(w) = LD s(x) exp(- jw' x)dx

X
s(z) z= w= w
y

S(2 ® s(Rz)

Sm) =] _s(Re)exp(- jw' 2)dz= l—;ljws(u) exp(- jw' Ru)du
or

S'(w) = l—él - s(u)exp(- j(Rw)" u)du=S(Rw)

()= Aep(i2oF 2) « Y Ad(T-F)

S(9 =2 Aep(jooF R™Y) « Y Ad(f - RR)



F=(F.0)
R(p

S(X) = Aexp(j20F T2) = Aexp(20F,X) « Ad(f, - F,, 1)

s'(x) = Aexp(j20uRx) « Ad(f,, f, - u)

(2) = Aexp(j20|F x+F,y) « Ad(f,- F,,f,-F,)

y Ty

s(2) = s(Pz) = Aexp(j20F T Pz) = Aexp(j 20F,x)

S(w) = LD s(Pz)exp(- jw' z)dz = Is(x,O)exp(- jw,x- jw,y)dxdy

=d(w, - F)dw,)=S(Pw) a((l - P)w)=S(Pw) d(w,)

S'(2) =s(PRz) « S'(w) = S(PRw)
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w2

F'=F,cosf, - F,sinf,

F"=F,sinf +F cosf,

|F [FVF?+F"?

\/(FX cosf , - Fysinfp)2 +(F, cosf , + Fxsinfp2 =|F |= |:x2 + Fyz

p - |F|:F

F,cosf +F sinf,

arctan : (F.F,)
F,cosf - F sinf,
. F,cosy +F siny |F|sinf, cosf ,+|F |cosfsinf
arctan =
F.cosy - F siny | F |cosf cosf - |F|sinf,sinf,

Sin(fp+ff)
an— ————=F +7f,
cos(fp+ff)
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f (F.7¢.f))  (FoF,.7,)

u(x,y) =d(y - mx- c)

m=tan(y- Y,)/(X- %) =tanf,

cos(2p(F,x+F,y)d(y- mx- c)

cos(2p(F,x+ F, (mx +c)))d(y - mx- c) =cos(2p((F, + F,m)x+F c))d(y- mx- c)
(2.33)

F.c
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cos(2p(F cosf; + Fsinf,
cosf

“)x)d(xcosf , +ysinf - 1))
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p

X
Ecos(f. - f +C
S(f¢-1,) .
- | q
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»
Yy
................. v X
N f
...... <, )
X' cosf, snf, x X cosf, -snf, x
y  -sinf, cosf, vy y sinf, cosf, vy

cos(2o( fxcosf , + fysinf )

cos 2¢f cosf ,(X'cosf - y'sinf ) +20f Snf (X'sinf +y'cosf )
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log,(aN?/V?)

=log,N?, N =512
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3.1
N
S(X1 y1 Z) = z A COS(Zp[ I:x,i X +Fy,i y + I:x,i Z])
i=1
Ai
I:i = \/sz,i + Fyz,i + F22|
prop

Y ¢; = arccos(F; /\/sz,i + Fyz,i +F2)

/' = arCCOS(FX'i /m)
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N :\/sz + Fy2 :\/sz + Fy2 +F7siny .

WZ

V2

WX

F, =[R2+ F cosq, =[R2+ F}+F/siny  cosq,

1 = 2 2 |
F o= [FErFE-
= |:)(2+|:y2+|:228inJ/f

- [T sng, = [FFTE T any s

3.1.1.



Co-

Ox Qy, Oz
q
u? +cosq(l- u?) u,u,(1- cosq)- u,sing u,u,(1- cosqg)+u,sing
A = u,u,(1- cosq)+u,sing us +cosq(l- u?) U,U,(1- cosq) - u,sing

usu, (- cosq)- u,sing Uu,u,(1- cosq)+u,sing

uZ +cosq(l- u)

u"=[0 0 1,u"=[0 1 O,u"=[1 0 0], Oz Oy Ox
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cosq, -sng, O cosg, 0 sing, 1 O 0
A,=sng, cosq, O,A = 0 1 0 ,A,=0 cosg, -sing,
0 0 1 - sing, 0 cosg, 0 sing, cosg,
(3.6)
Oz Oy Ox
0
q,.y - Op
Yo

cosy, O siny, cosqg, -sing, O
0 1 0 sng, cosq, O
-siny, 0 cosy, 0 0 1

R = Ay'(yp)Az(Qp)

cosy ,cosqg, - cosy ,sing, sny
sing, cosqg, 0
- siny ,cosq, sSny sing, cosy,

(3.7)

cosinusoid cos(2pf r)

cos(20f TR'r') = cos(2p(Rf)"r') = cos(2¢f'r")
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cosa, -sna, O
R,(@)= sna, cosa, O

0 0 1
3.1.2.
S (2) =s(PRr) U S'(w) = S(PRw) (3.10)
100
P=0 10 (3.112)
0 00O
F= (Fx’ I:y' Fz) = (Fiqf 'yf)
a_
cosy ,cosqg, - cosy ,sing, siny, Fsiny, cosg,
F'= sing, cosq, 0 Fsny, sing;
- siny ,cosq, sSny sing, cosy, F cosy
F.. .
E{Sn(yf -V p)A+cos(g; - g,)) +sin(y  +y )(1+cos(g; +q,))}
, F . :
F'= S sin(g; +q,)
F
ACosly ; +y )L+ cos(g; +4,))+0osly (- ¥ ,)A- cos(g; +3,)}
(3.12)

FX'=%{sin()/f -y )@+ cos(g, - g,))+sin(y , +y ,)(L+cos(g, +g,))}



= F,cosy ,cosq, - F cosy  sing, +F,siny

_F . . _
F, :Esmyf sn(g; +q,) =F,sing, +F, cosq,

3.1.3.

F

FX
F=F,
FZ

F

aong is
F/\F+F +F/}
N = F,/F
F,IF

F=yF +F +F’
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I:X
(F) F=F,
I:Z
F,
gy
I:Z
. =arccos =
FX
g, =arccos ———=——
JF +F?’
X y
q,=q; tp
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e
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[F-| =[FIF=lsn@F:. ) =[] = F*

F, ectors.

Fsin(y ,)cos(q,)
F = Fsn,)sin(g,)
F cos(y )

P
. Fsin&-y )cos(p+q,)
o Fsin(y,,)codq, ,) 2 7' f

=
= F,, = Fsinly,)sin(g,,) = Fsin( -y )sin(p+g,)
F

F co
2,2 S(yf,z) Fcos(%-yf)

- Fcos(yf)cos(qf)

Fz = - Fcos(yf)Sin(qf)
Fsn(y,)

|Fs|=F dividing F,
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Fsing;)
F;= - Fcos(q,) (3.24)

0

0,_p
= arccos(—) = —
Vi3 S(F) 5

Fsin(g,)
J(Fsin(g,))? +(- F cos(g, )’

g, = arccos(

) =arccos(sin@@, ) =2 - 4,

F=(F.g:)¢)

Fzz(F,wwf),(%-yf»

F, :(F,(%- af),g)

Fx':%{Sin(yf - ¥ )+ cos(g; - g,)) +sin(y ¢ +y )(1+cos(q; +q,))}

=F,cosy ,cosq, - F,cosy  sing, +F,siny

. F . . :
F, :Esmyf sn(g; +q,) =F,sing, +F cosg,
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Fy =§{cos<yf +y,)(L- cos(g, - g,))+cosly ; - ¥ ,)(L- cosg; +4,))}

2 F .
Fy =-ECOS(Vf)Sm(67f+Clp)

F=—cosy ,)(2+ 2sin(q, ) cos,)

wm_ F
I:y :ECOS(qf - Qp)

F.F.F

plane.

3.1.4.

F=JF2+F7+F2  (FF)=F'F

(F',F)=(P,RF',P,RF") = (P,RF)" P,RF = F'R'P,P,RF = F'R'P,RF = F7+F"
(3.30)

PTP=P

o

I

Y

1
o O -
o - O
o O O



43

90-

(F".F")=(PRR (0/2)F) PRR (0/2)F =F"R'R'x(p/ 2R RR,(n/2)RF

=F'R'PRF = F+F"

000
P=010
001

P,RF',P,RF")+(P,RF',P,RF") + (P RF',P RF') = F2+F2 + F2+F 2+ F'2+F 2
< AL )+(P,RE PRF) ; :

2| F |P=2(F2+F?+F}) (3.34)
(Fy:.q;) @, ,)

(F',F",F™) (FY:-Voai-4,)
@, )

3.15. -

cos(2p(ux + vy + wz))d(Ax + By + Cz + D)



J. ” d(Ax + By + Cz + D)e 2P W™ el gy dydz
2
A B D
diz- (Ex+—oy+—
(z- (ex+ 5y + )

. A B
J‘Ie' sz(Wx' EWz)X+(Wy' sz)y+‘]0)

dxdy

PN W, W,) = d(Zp(W, - S W,))d(2B(W, - 2 W,)

Simil

SW,, Wy, W, ) = d(2p(W, - u))d(2p(W, - v))d(2p(W, - w)) +
d(Zp(W, +u))d(2p(W, +v))d(Zp(W, +w))

(3.39)

W,

z

S(Q,.Q,.9,)* PQ,.Q Q) =[5(2n( , - W2 - )+

y y
B(2n(Qy + W2 |, + I BER( - =@, *WDIB( - (@, +w)+

3(2n(0y - S (@, - W - @, W)



Y(©Q,.0,,0,)=80,.2,,0,) HQ,.Q,.Q,)=

[85(2n( , - Q- u- %W))S))S(Z gy Qv %w)) +

8(27:(QX - QZ +u+%w))8))8(2 y +V+EW))

¥(@,.2,.0,)=50Q,.0.0)*PQ,.0 Q)=
A A B B

B3(2R(( - £0,)- U+ SWION(Q, - £Q,)- (vHow))+

BQ)+w+§wm

3En(@y - 50, U+ WL, - o0,

3.2.
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