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Compuking omd Niswalizing Hae 2-D DFT iw Wodab
The DEV and s inverse :WL ebiained us'm.z a fast Sowrer
Yransteem. CFET) algenthm , The FFT of an M%N in\qgg_;g
is obvained u.s'm-% Y ok 2 Qruv\oﬁan/ with +oo Syntaxes;
\) F = S#Q’:.L(%i) £
This funoden  rehums a Mownine “hcanaRoents ,Site Mx N Witk
daka. arm%uk Wit ae c'n’.ain.o& Ha doka ak ¥ bep
left  and Widh four quarter Poncds M“} Akl ik
Cenker ot Y -?VL"\WLOQ Yeckanale ,
3. F=3a(f P, Q).
£e2 pads Mo ingut Witk Ve Yequned number of zams,
Se Hao ve.&u,ug{na Avansform is of size PR Q& (MMs padding
\s Necessory When ™Me Souwder dransfoym 18 used (ov
Q*\.\-erimaﬁ g
The Yourer spesroum is o \orauined \,3 us'm-a Cunctton’ bs
S = abs ( F)
mhgc,\., Cnm\;u\-q; A Vr\m%\‘\i\v\wle_ of eaclhh elemant of Yo anvey
Visual W\As;s ol M Spectaum \a\é dﬁsg\q-a'm} i+ as an
\mac_ 13 on  imperkant aspeck of Working in e Q-vtq‘v..erbo\k
domain
> F = ¥ )/
» S = oes(¥F),
3> wswew (S, C 3)
1eT Quno\-{ow ffes\il & caw bve used Yo wove He
ovigin ok the Arangform  to M Cendr of e -Qmu.mcg,
veckanale ‘e syntrax i
2 Yo = ffesluite( F) |
» The dynamic Yvange ok Mo yoles (n Hus s peetrum
s So- Apmel (o y¥o 20¢0R), AL dlFialdy s \andied
Via o Lleg Franstermotan .
D> Sa= log ( 1+ abs(Fe));
> imshew ( 52, C 3),
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Lunckhon (Ffeslul  veverses e Qe_n\'er(ka iYs  suyntax (g

F = 188s\ift ( Fo),
s -Q\.u\ chwonr Can e wsed Yo Converkt o &:«.\n chon ‘\-SV\.Q'E vs
:\Y\v*\'chlé C‘_le.zm& on a ‘(ec.‘vqn.oq\g o Q S—u\'\c.,\ﬂ'oh Whese Center

s oat  tae go\e lelk Cotmner o4 e Y‘Lc.,\-cnms\e, i

Cev\%rc(ir\fa_ ‘e -Q‘('ED\\J.Q\’LU% ‘fe_c.\qma\_e___:
\ia ‘e Cenler of M -Cf‘-ﬁ\ukc—c-nﬂa, Y‘Lc}q\'\s\e_. 'S ot (_B.

gy e
e varables U and & Yun from 0 ko M-l and WN-L v“\mch\é,
. e center of an 8%8 Lrequency square isak  peink (44)
Whiche 18 M Kedh ooimt olong each =Xis, Counting Op  F—
(0,0)
e Ta Matlab : dhe varables vun frome | ke M and VkeWN
‘e Cenler is T_%W‘, %*‘J i om 8xR example , M center (575)
2. \f M and/er N are odd
e Ceonder For Maklal Computations s obtained "’é Ycun&i'\v%,
“’}2/_ and B, down o M cdosest inteqer.
example 1 FXF  rvegion —» ‘the Canker Wik be 3.3) 1§ we
Count from (9,0) and (K1) f we counk 0p Hrom CLY) .
usc% Mattab'y Suncrion ‘Q’\.ocr/ Hre Canver of Hae Qru\me.n_ck
Vechanale for Mailab cemputarions is  ak :
U Ploor (Mzz) * 1, fleer(¥/p) + 1)
% \nuecse  Tourier dransforme i Compubed Using funeHon e
wlich has ‘\'LLK‘QLLO\O\'\-% suyhtax ;
ey Y § o= it ().
F- fourier *ramsbor | § - vesulhing twmage
Note : (f +he input used to Compute § s veal , e inverse in Meory
Shokd be real , T pPracHwe, Hhe oukpuk of 1FELZ \as  smalk
‘\ma.;nnra, Components (ts.u..Uri“-z $rom.  vound-off errors,
Ve extract real pPark. afler Covm putng Mo nverse , We use !
> § = veat (1§F€2(P);
b) f= i$562(F,P,Q) - pads F wit, eros , 5o Yhad He sige
75 Px & lbebore Compuiing W inverse



%ﬁum‘,na iw Yo Croquency demain - <
E\\w‘m.% in e spotia@ domain Cowmsists of  Convdving  Qw image
-ch,ﬁ) with =« fher mask \1(,!;3).

A‘Gc.of&f.n,% Yo Mo Convdunon Yheorem , we con obtaan Yag Same

vesurk in Y «Cru\mmcoﬁ domain \,é T'\\&.Lk-ix'\)\\h.\r\‘k Leuw) \oéf
Hav) (e fouder dcanstorm of Ml spawal Gler i3 caued

Hiker Ycansher Qunc)ribw),
e \dea n Qrcq\&uxﬁa, domain Q\'\\-w{ﬂr} is
dvanser funchion Yot medilies -r(u.u-) n a &geix-cg& nannex ,

lows pass Giker 2.1deal Lowspass Glber (ILPF)
- Bubyerworin Low?q.u k\W(&LP F)

- Gausstan \-o-c?ﬂ& Govker ( Q—\,?F)

Yo Seleck a Hiker

o Y pass Crwmmj{ domaiu bilhecss
T TP F (deal Wighpass)
- BHPTF (Budhurwetda Liah gass)
e GHeE (@M&Lcm.).
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Wiages and MWume iansfoms Swe ausomaically Considered

Pavedic, if We select Fo Weork Witk DFETL A Seplement

&a\.l,ui.r»a,, wwich couse inber Ference Bekween Q«D&Qurﬂc Revinds
is  inberfrence cated  Lovmposound. exrer.
Y aved \nh-Qa-mum& eifor % s VL:_LCSSQXé o Qx*rvnc\
Coad) e ingek funorions . Tw o case of dwe funokows
Ceny) amd Wny) of Sites Ax® and  exD  Yespedhuey
we  should &?Q{X\A. xOS o Y wWs and CoWwmns  of
botte S Yok Yug o of site PAGS W
P > A+cC - o o\ R > B8+ DOk
T Ve funerieny o F M seme site M XN Haun
We Wwe AT S;.m{“}x ?oé&-ma Nalue s &
P > 2M - Ond
> 2N-I
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Excu'n-e\e_ L : wWale a Cinckion , colled  (oddedsize Mok Compures
e Dowmevas P and @ of W sie  Sor ?qAAina (P %)
weeded Sor Lngut  Wwage , Yo ey add ocphencl Qarametels o
AMs  Suwaew  Nive 8 »
- Compute M vnimum 2ien Vsides ot Peand &
saisCuing Y eguatvens Cor \?-A&a.a
- pod K imasme o focn  square imeses of size

eawol Yo N eorest inbeqer Yoww of 2 (eflcient  implemintabion
of M FET caw be uuo.&).

jﬁ-&hcb’oh. PGA = Padded site ( AB, <D, PARAM)
PPADOLDSIZE  Compures padded size usell for FE1 - baged S.;\l,.u\‘:g

?@ = PHRODLTOS\L . CP\%\/ Wheree AR (s & Yo —elepont Site

o
>4
4 Nedkor , YWs  opRow Cormpuhes  the o -element size
Z Ve kor P& = R % AB .

~ PQ = PAODEOSILE( A, ‘pr{) Computes  Mal Vectsr DA
7  such Mak  PGEUL) T PRE) = o MHpewz (29%m)  (here

7 W s MAX(C AR

i PQ = PADOEDSIZE( A%, cv) wware AR and D ove

7 duc  clament St Geckors, Compubes M Wio- lemeat size Veckor
/. PA . T\ elermants of PE arm WMa Smollest eyen  inteorrs Sreater
Z Row o equal ko AB 4+ D -

v PG = PRAODEOSIZE ( A®, CD, 'QWRL) Computes Ma Vehor

7/ 9G  such Mat  PRLY = PG = 2A meenetk RonT (T* ™), uihware

Z W\ MRA X (L A% c.o])'

\{' Y\O-vg‘in ==\
Pa&= 2% AB;
ehse it nagm == T ‘e ~ is%har (D)

PGE = AB*\"Q.D-IJ
PG = 2 % Cal (P%/1) .
< \se i nodin = = 2

YW= ynax C F\?:j - Vi MaXavmnuna Al men o



s Fad Power of 2 @t least twice wn.
P = 2N NextPow2 (2 %W,
PGQa = Ce.,PJ ;

elseif V\a.vafv\ == 3
max( CAS CW]); A Maxivum  Mwmensign |

—
=

p= 2N neckpevtz (2 ¥m),)
pa= LP. pJ
Q\se :
ewor (1 Wreny  usteer of  inguts.)
end .

¥ P= Nexkpodi(n) - Yerwrns ke swellest inkeaer

Power of 2 HPak (s Qrsalde Yean oy e.o\mQ e

absolute Vatwa % w,
* Witk PR s Compuied. Wwing  funaten
use Yo g—a\Lw‘\% syntax  Cor $Cbr 4y compute  “Yac LY
ugw% =00 WA&"\"% : el -
v = §5 (5, Py, pawy),
witent vq&&iwa . L Q.\Ln.nna v ?o:.ld.m%

| PR = paddedsize (size (),

$o= $k2 (£, PQW), paw)) ;
% Compuke Hhe FET With Dadding

W = -Q?L'lbr(gmmian‘, pad), - - -

paddeds e, we

¥ Q‘\U\&r\ﬂ
o mread (O samere. G§'Y)

\V\S\\OQ ('g) L3 )/
Umw) = sie (F);

F= 6 (F);

siq = !9 p&@(z) , 2 * 5iy)
M= Lphitker (‘qaussian, M N, si5) [ Gy = Hp. % Fp )

I A 3p= veat (i§6%(6p));

qpc = Gle (_\', Site (‘Fl‘)/ \:siu('FﬂJ)J

o= wel (ifEL20G));
feaure |, v show (9 L3) ) mshow (39¢ , E 3) .
7% 53 ‘et becomse W Ciller size

Curer Wil Miouwt Qm}&iﬁg.
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Voke @ We  use

Cw??"'a Hid v'mage 4o
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A Similar tesulk  Ghewdd Woud be obtained lDa vufmﬂﬂﬂg e
Q—d-kam\r\% spoal Q-nk%o.n.ncc\ 3
W= {specal (¢ Spussian', 5, )
qs = imBler (5, W) % pads Mo barder of Hu image with o¢.
% Bosic Sheps in DFT E\w%.
The lasic  stegs W DET Rdag in MATLA®  owe
\)  Sbotoin e vedding paramelers \A.s'\'\a fumeon QQtho\s'\m
Pa = paddadsite ((siwe(F));
2) btain Yhe Touner Aanshorm Wit Qa.c\&.\r\-%
= §ie (F, PaW , RO®);
3) Gewrole & Hler luncken, B, of sie PaL) x PO, &
R TBler 14 Comered Pan Wb W= HEsWE (H) belor weing 1%
W Mulipy Mo ransform by e Rber
G = M.x T -
5) Obloim the Yeal Pack of Wu wverse FFT of G :
q= veal (iFtk DN
6) Cro'( Yo Yo owamal site -

Lrnyerie

guu.r;tf

ol torm

Hu) Fuv)

¥mux»=} domain g-‘\\enn-%,

© prroRaons
Tnput V] pm?mmna Shage ® Qr.Y)
LW%L - delevrine ‘Mﬂ? size . 'ﬁ‘—\m&
- Oloreining Yoo padding Pammeiers . B <

~  Gonuaking A Hiver
¥ Postprocessing  stage :
- Compuiing e eal Park
- Cropping Hu image -
- Conlerk imege 4o Uindd o1 Uint 16 |



