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Hw\-af FET tode:
o stape

LE = 1.;
for (L=1; L<=M; L++) /* stage L */

{ LE1 = LE; /* LE1 = LE/2 */
LE *= 2; /* LE = 24L */
Ur = 1.0;

Ui = 0.;
Wr = cos(M _PI/(float)LEl);

Wi -sin(M_PI/(float)LEl); } W= E““"l-!
for (j=1; j<=LE1l; j++)

{ for (i=j; i<=N; i+=LE) /* butterfly */
{ ip = i+LE1;
Tr = ar[ip-1]*Ur-ailip-1]*Ui;
Ti = ar{ip-1]*Ui+ailip-1]1*Ur;

ar[ip-1] = ar([i-1] - Tr; humaﬂ‘
aifip-1] = aif[i-1] - Ti;
arfi-1] = ar[i-1] + Tr;
aifi-1] = ail[i-1] + Ti; } /* end of butterfly */
Ur_old = Ur; cCess, WwWeAS
Ur = Ur_old*Wr-Ui*wi; /U Is suecessiva. Po v ‘Gw
Ui = Ur_old*Wi+Ui*Wr; } /* end of j loop */

} /* end of stage L */

fgl Shae @ N pueshge
= o(NQa»OLN)

Ciwstend of OCN® )

NO'\‘“—‘ ’H\d Muis J—g»’f\"\w 1S IN- PLACE @ Tesuids au pe-writew

nooome auvvyg

the (ne-) discowny o Auis aﬁjm‘m W 1Gg5 ,Wo[‘,)r;df;‘;}w@
S)am)\fmn 0,2 &Q.Q ‘C\"*»\S [;r_w. coclu\wa. T.w-Tufay  “An Algnithm

Jo Ao Madhina Retim of, Compliy, Fowninn Sini,” Mate: Lompdioms 14 ppt 19CE,
0 297-301.7]




Winbowing) tw M'w\;‘, FET: S

canfesS & X\v("ﬁudﬂm Q.jb’vw

Haig  abro gt ‘Nm_oﬂ/h‘rn-off
w Al Sagpemar L' - S\\p‘\ow
Tdd S waney For spamgle 2
N
Nebs “:\:tlveh‘a,

4o vedma Alis 28kacky wa ‘}vrwm,\v'\-l-u windod”

gadedly Chping) Coediging) v

)

N pts

?qa\u«. Window S '
' g{ : ! Coaani N J\ .
® P\MMM\\N YK\SA-A

o Kaifer

wiwd Bessd b, A Ruy clrse 4o
0 ‘r\'\mﬂ W‘ws

’\/\A\\S s WoX a )3(0:1\ —_ V\&LA o b:a ATHNQV\% '




window value

Jog (-

—% Yasult ol audj;iud & S‘t‘j‘. ‘(\’_&_(mcz,

magnitude of window z-transform, dB = =20

5.2.2

1.0 -
Hamming window
09 - 27t
0.54—0.46C0 3,
0.8 -
t:d) Y h~1
0.7 -
0.6 -
0.5 -
04 -
0.3 -
0.2 -
0.1 -
O | 1 t ! i ] ] L} 1 } L} ! }
0 5 10 15 20 25 30 35 40 45 50 55 60
aamnla niimhar ﬁmvz—?
0 -
L Hamming window
10 - T rectangular window

'80 n i i 1 I : | : : } } i i 3
-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 |
frequeney in fractions of sampling rate

‘Fu—rucng > "




Tyadeofds in Using FET! #a2

5\‘\d\v\§: windlows QM-JA& o eouc;lnira-w.'

tine —>

,re-- 1024 points—»,
.
— ; E it
S = |
200 PO'M*S
w N DIV
STt \
q /// Pal /\/\;__}




Liva ~»

ey

, g 0 0
H o [aV] (o]
‘ - o o
i
o
o < o e _ _ 3 _ _ T 3
T} < T) o (7} < ™
z1M ‘Aouanbait 213 ‘Aousnbai zuy ‘Aauanbail
Iw 3 —~ (M
o -
33 % 30 19
=2 - 3 >3
373 $:43 I
< 3 %



5.2.5

6000 1
4000 '
§ e Jodu-:'fr ‘9
8 2000 : sim;uu* R
2000 :
4000
BO00 = + v vt at e e e e e e e e e e
5300 5400 5500 5600 5700
) | fima samnla numhar 'ét'hw.;‘ -
W M-@wm— sverX — 1w tlwe deoma’in,
ﬁ%uenca, Su M@»‘a, doobles .
: I o
Digihel Fitouing e
§ b
Xt
Nowve OTWJA-: S(;«J }W KA s.st
0 . ‘r“"‘a
N‘&Jn
A . \

4 \ ‘P-‘-.‘
) [}
///// VAL RIPY. b A&‘z

. myU |45 \ bu tia lﬂmdfu
Bt Invarie P %9 oﬂ,ﬁ;ff, "
“r FET

= \CQCGM ‘\"«,d %{L ww«a a.a-umu s W(W &MM-Q c_urOQL

P L




S .26

s ts ot &f wagd o drsige & lhers —

aMhoogl 1+ © o sewe syfudh O A—t»p|4w$r‘.m | s

Ao see a5 o Ao MITR provce of w‘.Mtwiua i He

time AM‘\V\ Ly G + ﬂ,«z_ we aAr W) udews {u\:\’f_\.fﬂ{

, 0 Vil Ly
Aovtin,  Suddanyy Yorwing He £ 1y o df a padfiedon
f;?d—va, JIRITPY "aiHrad;m‘ w e -l>2h-n. &0"‘0.:&."' s
W 4o —E«fu% £ 14 wmae avubwua-

At seplodlio: By meking Ho fi lhae | im e
P&SSML M—EO wotle S{-v\adwo-S, Wi ol H ypopevsc
Yo dffend Logquecis pueslly oF e DET puuds
baw/N. oY awrlt &nvxaq, a ac'np job  bethveen e
.Po'\w)ﬁ'

E&&-" \ow pa. 55 G )
bed. Pspames.
Mwuu DFV fs

> 4

) z TR

- P 0 Mguist Fraq
Vhy --- N-y N/2

J:“.u rigu s t\Q& rebwed ol usin A naec Qv
w«& o’karoq:’\". " aujo» aQaw}']mwS) ngEgd. W ¢




OQ C 13
ML ~ J:Niﬁ L RS

wa . —we | e lau
s
OR l
! T j_ — G-aw—
v _;. \ o ! .D

o e

1L & very is wt Ad—u:\'ﬂ-‘] J a DFT fa‘v&: o
?d “L\M“ VoS o~

. »
IR 3 L LY ]
- . ‘ -

—‘-‘-;.,..'g‘/‘ o :'&a,?h /4_
‘H\\S“ blurned" g‘vﬂu. laa Eﬁg Wisdow ™ Kowe dowa'in

’K\- (T QD'W\)S ™ w‘.u&ow) Ata. S\\oveh— o r2solution -
auﬂv"r\-—s h aqwfwl- o "J»—Sc—vy.o. i nsaao(vir? Stont

( o_c,+u.,\h3 MO*L:&-‘*'\“Q\} W) )




5248
FTwo ~dimonsindt DET KX BET o Touages

'\wa,c d‘\s:r&'.;;aﬁiw (assume squen dov Simplicity )
IM\L LTl
'..,":..A/'L/La,e&_pix;ﬂis

: Mju‘% s CO‘M}

tacl, a nurbes
rom PREXARY 4

NxN e’“ @3 Couits =1 bgte)
: - "g-bit cola
'

M\*‘Qiﬂ-c" e n-divaction

§ f‘rw“a ‘Q’T“a'

Fowier X
QQ.VM e . d : " 1<~L)n,

in "nj,u»-a P(Lw'-

F&LWM——‘QTYQQS'Q\-W»I ) 9
Mo e - __'\'}Jk,m -y (5~
Y, = Z IR

M=o W=D

M=l o N-! ’
S5 -
=0

\/’V\/

I-dim. DFT of
Nﬂ’/

= Aiw- DFT oF coluwmn 4




5,2.9
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