e

PHUDNG PLLAP BIEY O0T ¥UARTE mian

o s gem) e tam

Néuygn Thuydts
Ph&ng KHKT

L

e

HUGB" phaw phaﬂ tien pho mgay cang dugc 0o roug~ phan vi WHW dung trong
1anh e phab hlgm ¢ac aLuau chu ky cua cac qua trinh vib ly ¢ dic  bidb

7 trodg cac n nganh dia wEt lJQ

Tuy Dllen vige winh cie wdc lucng pqi la ngt ol ¢ vige ngng né vi khdi lugng
phep Finh q&a lumg dge biét kbl wudn nghiso cuu chi bigh cEu brug aung cuagma U$inhm
phal Sw d@ag @au chudi 26 1igu dai. Thod glan tinh ting thee bloh phw@ng cua ny 86
bang d@ dai ahuoi g8 1igu.. :

3

ﬁo da déno thod woi Vlgc m@ rgag pugm vi wuw dpng phwdng pnau phin t{ch pho@
da tdng QWan wlBc nghisn etu im nhwn ﬁhuun vhap vioh bida @51 Fuarie Gua cac
Chuoi t“@l gleat {va/hagm khong glan}, chi nhuu;ugc tidu  uy nhat ia glam bot  thod

glen tinh. Phvoag phap bL%n dol ruaria ahanh (ky hidu la FPD - fast Eourmer Trang--

form) Pa i hronp bl @awh dd.. thn5 ngWOL m@u 18 JAuw bidn +w twdng nay 1a Coolay
Euﬂge Koen T Veo ném 1924, Sau a6 vao dru nhwup ném 4960, nguoi ba Hro lai vén as

_va no &wgc ¢ oley - Tukey hosn thifn m@b bude vao nin 19@53 nen.thw&ng con gol TET

tﬁu@t Soan Gooley = Tukey. Ti&p sou Jog nhidu tac gia de Géam nghidn ctu va hoan
chlnh Salalisih brong & 26 nhizu tac ELQ quen Lhugr " rongn 1%nh vyo phﬁn tlen ph% nhw
Glatzmen, Bendab va Piléexon Veve » Chuwong brinh tfinh wpo clug da dwgo x8y ding bod
Eoblngon, {1967 ), ulabxman (ﬂ9703 va mhl?u tac gLn Khac

LS

- Bhe vy, khac w@i MEM (W axloun Entropy KMethad), hFT ;hi lambh tin by . ve
khia canh. thuds toéﬂ no khing 1am Lhoy 601 LlnA ch it cua pho a0 vdi che - pnwwng
nhap brwe hl%p hay gian B18p gdnn wde 1w@nb phuﬂ vl no dva trén gun& m@L Hg“ybﬂ Ey
co. e, Do la thmﬁ WU@ lugmg tuyBn tinh cun phoB trong khi MM cho nhung wiie 1wmngv
e hbi ouy LUQ nho 13 nhiing ude lwgng nho vita cho bhéng tin ohinh wAe hon +B  efn
o Han gﬁa wea cho u@ phin giai cao hone ‘

Tron? Lh@c banh ¥ anmnr aegie kBt hep s& d@hg trong M khi tinh bign adi
Huarig cuq chndi cac h¢ a8 AR (Autoregression - Ty hdi quy) bite L1a chuﬁi céc_sai el
én doan, ' '

I - Ban chdb dgl 8 oua NNT

Xet mbt venh giao hogn &0 don vi R (ky higu 1a (R, +a o5 0,100, m@h 8B ER
(@w bhu@o vaﬂh R} g01 18 cin b§c ‘1 chinn cua dom v;g néu nd thoa man cac digu kiwna

o WF £ A
2o mn =
s - ip RRT NS :
% N | . ST - . o -
Bo ‘ﬁ u@ = 0 yord Toe D =< ?n.
i=0 s B

17




“ ‘

V@i nd G v@gtm %8% n chidu x'§ gagp a ©am g agmﬂj (T ia k§ higu chuyén

v ma ay € R, vi ndt ma tran 4 b 4 {1, S wij VL0 S, Lo ALY

: m@b phep bidn &GL i f'? )= A “ﬁ @wwﬂ gpi 1a m@u rhap bﬁ@u doi Ehariﬂ Fhu&n pua Eﬁ
¥CE @unw Ta mét Vectm h ‘thirn phin,

?nap hiﬁn dﬁi E ol (&)= k. c”f Cduge gol lankdpy bl%ﬂ«@oj Fuarié ngwdca

Vo npwng d;nh'ngh?a nhi 4eén, ta co maL trgn 4

w® a %P w e, AMQ‘ ! -
. N e}
WP Mﬁ W
| | 2(n-1) :
R TR LI @
o '3 & | {n-1) |
99;@ e / w ’avoﬂaQM?\'
" e o
e e T ) @ =
* whtd [2%] io a( Lfi M}: “"}f
va ]
P WD WQ ses G&PO Vag‘ N
=]
v WQ GA,)WB 9B Y0 gae oy - a.ya . ’
F( a ) = ﬁ&u‘:" . wz Fe e oao 2(111.1) - i RTT qﬁ)
‘ ' ) & . i . .
0 gy} | (nm"l ) :
SRR ity B PV
MR ECT) . SN o w M  p (%) ‘-em}ir'm o tmd 1 ‘E"' Teahl

hay taanh phiin phé. wn, Vol séng thif iacua chudl thivd, gi&ﬂw Fhie vay' vige ﬁiﬂh biéa,
a81 Puarié cuanngt qua brioh (dwge thé hidn bun Veote n thanh phgn " } vwangdw@n@

v \riéc t;fm da’ thie

p(x) = i 8y ) bpt ofe aiém x o w® .A@“wn"“"‘ s
dso o - '
Gi&yﬂ& 8 _ ’
plx) = (x - e ax) + vl ' )

= 5 @ .
o anng iﬁ r(x) la a8 & ‘Grong phep chia w(\)/( a) va o diém ¥ - ! th,5‘

7(x) = r(x) : (53

o RS raﬂ@ vig( tloh (%) don gian hon vige tiny p(x)s Nt iy, F}T 1% ﬂﬂmh&ac
bhanh phAn thf 1 cua F(‘X ) bhéng qua vige LLHH a8 au gua phep ahia Lia a }f< 2kt )
a6 cp nay &w@c t{nh theo @onp thilg ' ' '

"@gA,




o]
B 1

-
(2} = @; , lag+ w 8,0 k1) (6)
I=0 .
trong CTS Ek n = d dal chuoi 36 11@11 Anhw vay ak -4 = n~’1); = ¥ (1) goi ia

nghich @a@ nhan cua g trong hé nhl nhans N&u ta g£oi ndt bleu aizn nhi phén cua s6°

nguyén 1 13 [‘io d,} P dk“,‘E 3 ma dichj‘. nhén cac gia tri o hodc ']9 thi s

ke . - :
1 = W:Z A dkm’]"'j ® 23 (7)

j=o

obn TW(i) se 1a 6 uguyén ¢ bidu dién nhi phan la [dl g eeee & do} va

k-

fw (1) = j:/ a o : (8)

Mgt c.huwrg trich tinh FET trong B chuong trinh tinh u’o’c 1uweng pho cua Chwong -
trinh nghién ¢t Khoa hoc ""Gicv Maa® da duge vidts bdng; ngbn n{f‘u’ FORTRAN

IT = Mﬁj‘: thudt Gosan tinh TET

oi ddy ching 66i gidi thigu thém mpt thudt toan tinh FET cua Cochran vé
cac edng sy (19673, dugc trinh bay trong cubn "Spectral analysL, in GeoPhyeics" oua
¥ arkus Bdth.

! @ PR - 2 , e . . s .
Gla s co mét chuol guan trie ré‘l Tac X VoL § = 1; 25 eee W, trong do ¥ la
wjt s6 chin. Chia chudi x thanh hai chudi thanh phia s
) =

. . » ¢ s e ® L4 - .
Vg ® Eopq = Fqs Xgs e0es oy ? gdm cac phin tw co thu ¢ le cua chudi Ky

- . 5 ? I3 o, = 2 3¢,
ve g = Lop = Xy Lya vees Eyo gbm cac phan G co thv Gy chin cua chuoli Ay

VoL b = 1y 25 oee 1/26

Hai ohufgi thah phén Ty va 2 5 gl 1a xen k_;, s

(V) (n/2 (a2 . =~ . . . s o
Gol L. 5 ¥ B la nhung thanh phiAn the n cua bidn d61 Fuarilé cua
=4 T R .
lan lwet cac ch,nol Epos Tyo zt‘;, thi ta b -
aw o, E , A
‘,iﬂ = STy exp (=127 nt/N)
f=l
N2
(3/2) e : .
z . : : .
Y e 4 5 exp (~i4 TU nt/W) ()
T
=1
\ [ ¢
(M/2) _
7 = ~ oz, exp (~i47f nt/N)
1L 1 g, ] .

et ’ “ m 19




'\T)

- e ‘ N Qe L LW
gy TANG Hreng hisg Hhie cud An co o8 hane, con trong ¥, v, Zm
® ° ' (N) . . B -
chi co W/2 o8 haag. Pg ¢d t;he timm £, nhe g -
an /2 - o
X, = —L Yy expe(-i27 n(2t .. 4 SR vz, exp (=127 a 26/W) |
4 i Zj Jy BH] - t U A2l 2 J
=
Ny2 ' N/2
L N - ) R N )
= exp (127 n/1M) *ﬁ——- > yt exp (- i wb/1) 4 Ml\%m § By Sxp(~L4 7 nt/w)
t’:/j : t::?
hay cudi cﬁng . : , '
(i) 4 /2) . N/ 2) )
=57 ex (lafa/w) Y, - - Z, {10)
Voin =0, 1, 2, .... ¢ ng )
Ta xet cac thanh phin cu g m;a chudi sau (0 * we) ma 3
( N 1] L
Zl+“é-’°):"“"‘é’“g “'“é"’“"?‘lgs CE N QN*”‘?@
Thay n b?ﬁxig o4 N%—, ta co 3
. W/ 2 ‘ 3
(i1/2) ‘q;‘*i :
Y N = »}%» 2, Yy e [&-i 477 (ne w-gm) /N
ez : : : '
2 = . ‘
s (w/2) ,
= ¥, . exp (-«g: )= ¥, 1)
Tuong 4w nhwe véy_:
| (1/2) &2)
= 7
md g

gon 0 phuong sriumn 10> ‘auy ra 'y

/2 i w2y

N ' — "
™ ‘zJ—e@{i(EN/N)(mwﬁ-)} v el
" PR . 2 : o2 T
A : i a8 5
Bt =5 ; . | .2 '
_ .hay culii cﬁng A : . .
(N) - . <‘N/2) (1\1/2) o .
X = == m%— exp (127 n/N) Y ¥ mgm g, (12) -
‘ ) o n . :

N
3

Cac ebng tuto (10) va (12 dwge dung a3 inh bifn @81 I‘uarle cua chuo.a, X-&?
thong qua vi@c tioh bign @81 Fuaris cua z ohum 'ihanh phén Y Va By 66 &Q dai bing )

2{)“




a ael A - . ¢ -t N ¢
nra &6 dad s nhy viy thol gilan btinh se giam coge mdt rmig.

Héu N = 2k 1z mdt 1uy thira d?u.ng cua 2 thi Ly bhugd: trén mﬂg’c thye hiédn ti%p
tx;c cho @n khi cac chudi thanh phan v va Zy chi con 1 phin m

Qua eac thuat toan tinh FFT Hrinh bay ‘m:crlW +'1 Uﬁﬁy u’u xliLlﬂ noi biat va duy
nhét cua FET ]a g;:’Lsm rdt nhidu thoi gian L.:l.nh9 vi no crll phal thu'c hién ndt - k héi
lwgmg baﬂ.g 2K pnep timh -5 hec, trong khi cach tinh cu phal thye hign toi N phép
tinh s hoe (k = 1og2 N). VOi W = 4024, Wic 1a k = 10, thoi pian tinh da glam auvge
hom 50 12 f

: VAL NEr vE Tiv HIWH HOAT B0NG OUA MANG 8T
! . - QUAN TRAC KHT wgnc BE UAT
' {ti8p theo trang 9)

, .
Tigp theo baz_lg 2

123 3 s e et oy i i o7 e 5 O R S 2 T

! . | Chéb lugng N | Chiit lugng |

Lo Tén dai tram | % ‘ Tgn dal btram L % L

e | - T §” - B z

, oy NI , ! P gt L 9e

, T8y ninh S TIEN GIANG . :
THANH HOA . ' ¥y the BT

} 2 ! | - . , ! H
Bal thugng 96,0 TRUGNG KUI NG

i | EBL xuén ‘ i 98,6 Son tay P 5,3 9

g Why =zuén i 95,1 i R N | I i
Thamh his 97 7 TRUONG S

! “Yrh gia J 9%,4 g _ Tru'c»}lg-sa : 1. 98,4 :

z Yen @jnh St s ] 2C-1006PK ! !

[ AT RO B A g T 2 ! i

: Thai bbink L 95k iinh dal O

. L : - Phi ng b 97,3

¥ HIUAN HAL o | g Tan dao -1 96,8 1

Hom 64 : , , .

y em hgn g 92’9 [ . Thanh  son | giai thé |
Wha , 96,9 ] ¥inh yén 9643

Y : } . g i

21




