ERELEIW
2008 4£ 6 f

w5 b ®

GEOPHYSICAL & GEOCHEMICAL EXPLORATION

Vol.32,No.3
Jun. ,2008

1EPRUB T — S T % SR Matlab 15 =

Ko, BN, X AR
(A% BRARMMF G HARER, S5 k& 130026)

#i B/ Matlab NEKREGRERBHTLUT EHERBR A B ERR K IR METET Matlab 15F
EBERSMER, G TEFERE ST -7 TRATERENAEE T, EIHARBNEIEI T,
RIFEH 2 1) T 00 B BO0OR T B0 R B L M R BB FE A I B ok TR P T2 R M
Y. R X HIEHR D, B0y BhAb T mORE B E N U AR, BUR T BT RUR

S W HOR R 5 P Matlab F
RESKES: P31 RURIAE: A

EERBEOLES, BB EEFEE,
EREH XY BERBS. SBEENFENE A
FrEt BRI EHmN A TR R, 0 Eh
H— b B EE R TE R ER Oldenburg-Parker &
®.\Tit RREES. ERRESIERTETUE
23 [E)38UAT , AT ATE B B0 1T . M S5
HEFTEHTFHEER BERKSER ALEEZ
MPERT . BB FEOTEF EERE RS
EAH Y HRAKBI T R L IR RO Ko
LhrtmiEid 2 rh , BB — LR A RE ST, Hhdn
BBES, XEEENARFRT, BEHRER
— MR B Rk,

Matlab i 5 R —FERFAR T EHREEZHE

RRNBFHES , HERTEERR ¥ R

T FEiX B4 S HUS A B R AR R A9 Matlab
HHEBEF, XPRREEETEERM,

1 BMerEm

H L SRR B30 BE 24 A
GgdE s R . MFHE—% CHE) MR
FRNE R S HITHE LW ERE SR E X R F |
LIRS B EARIRR 20z,2 $iJy R RER
(LK) 7, A RIE,: fIEFRET, KR
BEMRE T EWERRH A TRER,

- BEE NMUALFSM L2, 0, N( Matlab 55

FRBATRNATREN L FHRE) . 5 i
RERAT(i=1,2,,N) , R EIBER X, , B0
Rm, RARHERIN W BEMMERER, HE

7% 6 39 :2007 - 09 - 14
ESTH :ERBRRBFR S (40774059)

X E4S: 1000 —8918(2008)03 ~0316 - 05

RS R S B T, B2 R R A8 )
S3, TWERRS T2 REBEERKAS
BB T, ZEBR ok n T SR TR
a"~ Y,
az,, =T To (1)
Hobr REBFE T, X F— B MR, %F
FEBBR v SHFRFRE T,, 5B F M3
rio AIRIBBEROR 0 MBI SRETR o —flE
BT, BRUR R x 7 FR AR .

= T, (2)
S LA BB n K-S0 TR (iu)”

2 BRFRE

BRCOEP HE# S % FEOTESBRBT L2
A5 AT YR BRER BT E HRRE
B mn(ED, THUEAHTRER—HER
FEM—B K LB, R EARF AR,
kv ) RO RO AL TS5 2 2K
2.1 ENKEHT B

BRI E N MELEC L HIIFAIE
20 craw. wt A, HARE 5 R
HIE A A, B« 845 (AL m) 58 5N E 1 {H
(B v ), FFIZ B AR, T EIR G HE
S EETTE, FEES . T W FFT M f
BOL, DI RHITAE, A FERREOR
BT, LAWD (R T Ao PR B R SR 2
FEABISA A b RBERAZAEEEKE




338 MBS EREETE R ERRE 2HH Matlab IEFH L +317 -
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[ By, SEmmKE |

Bl —SERSHSHHNRE
Pz WBHEE WAEHKEn MRTEMA
ROUFEHBFERR 2 MrENTF. NULRI
BN U RE AR
1, - Lreoslbn/lly g oL, (3)

HAhih R B EEA RS, Bl
T, = cos(mw/2 - k/L)T,, k=1,---,L (4)
FiR— &Y A A

T, - T,
L—l(k-l)]’ (5)

T, =T -[T +

k = 1’... ,L
FIRBARRT B EEREE, RG) X)),
LRRAMER B, T, BRI N S {E, T, 2
5Bk MIMERME, AR(3) TR (4) REF T,
HETF-HMRZAZEF. RSP, LERTFEL
HIRTM AR, T, AW ME, T, M1 T, 55 0
BOR kLR OAE, T, IR FE,

X% 3 FOR R R AT e, B TE
EEARARER, RO RARIE S, x BIEH K
LR SR T,z FIEF MR T, WA
PLEM -5 ~5 km, KB 100 m, 3t 101 M08, 1B
W— TR K BB M T 3 5K AR, 1 E
PR EET 20: FH, LN FREAET .
LETR% 600 m, FJEH 1 000 m, 5 2 000 m, #lREH
B 500 kg/m’, B SEH 3 FMRRL R bR,
REEH FFT FERBEL—HER (B 2)
BAHHAMRE(E3), ETUESH, AARK
G)VIHEMHEERERN, BERKIRENL4E,
BABSHAMIBENO0.56% , XMEPFTHEET
KHUEEEREILDEREDR, BARMERT 6
Bk, BTG EMERD, RERK, BKRERN

40

-

N, J \
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—HRM b—RRET AR — =B RET AT 2%

#RT

H2 FRARLEFETRNEN—HELZRER
3..

a 0000

- oo

a—— M RET NER DM RET BAR c— KNP
EH3 TELRLBAZHHEN—NERSHERN
Aot EMRE ;
4.39E, RXBAHHEMNRER2.15%, B, T
R PRAR3)HETY 8.

LR B ROEOR AR, 5 3 B R BEX B A
BE—EEW. FMMEPUT REK, FER K
BB, R EFER RO TRk
A BT WS FFT B 9200, (HER QRN T E
Al SEBRRLH S, RO FENE B MBCR Z M7 &
B, ERSENT HKE.

BEBFIT

clear;clc;

fid = fopen( ’raw. txt’ ,’r’);
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A =fscanf(fid,’ %g %g’,[2,inf]);
fclose(fid) ;

A=A’
x=A(:71);
T1 =A(:,2);

m =numel(T1);

mt =floor(log2(m)) +2;

M =2"(mt) ;

L1 =floor((M -m)/2);

I2=M-m-Ll;

fork=1:1:L1 :

T(k) =T1(1) = (1 +cos_(pi * (L1 +1-k)/
L1))/2; ‘
end -
fork=1;1:M-m-L1
T(m+Ll1 +k) =T1(m) * (1 +cos( (pi*k)/
(M-m-L1)))/2;
end
T(Ll +1:1:L1 +m) =T1;
2.2 —4 FFT

HA—4 Matlab I5H)ELRESE AL FFT. ZBESF
mF

TT =fft(T) ;

2.3 RKigmitHE ,

XU EE S — B R — K5
B, A BEBOE P IHELE, ERERNRE B
FHERLKERANARELCRE o, EAORE R
R g u. , BT H—Br B A G — Sy E PR AL )
E, BT LAEEH BB u BFRLL 1 000, X% F @5
T, SRR IR B8 i B AR o, ZERE 7 3 9 AL 2
FPARFFELL 1 000, EERER B BIEARR SRR, BN
R R S AA R . REBEIT0EAE
i, M EHUT TR B, ZBREFWT:

M2=M/2 +1;

Xstep =X(2) -X(1);

du =pi*2 *1000/((M~-1) * Xstep) ;

- for row =1:1:M2 .
u=dux* (row~-1);
TX(row) =TT(row) * u *i;
" TZ(row) =TT (row) * u;

frow~ =1 & row~ =M2 -
k=M +2 -row;
TX(k) =TT(k) * —u*i;
TZ(k) =TT(k) *u;

end

end
2.4 —#IFFT
[F#E R A —A Matlab 5 4] 5t 68 52 R K ) 38
¥ IFFT, ERREREFBHEERZEOEAH,
RINTERH AR BB LI, IFFT ML 2 4
BEEZRA— BRFERE, REEFNT:
Tx =real (ift (TX) ) ;
Tz =real (ifft(TZ) ) ;
2.5 ¥iEgik
XRBEEY 1 pd R, RBP4 e
BHES DLEKIER S, 3553 DK — B T 1] 3 ORI K -2
BEAXMF, ZERBFWT:
fork=L1+1:1.L1 +m
tx(k -L1) =Tx(k);
tz(k —=L1) =Tz(k);
- end
fid =fopen(’Tx.dat’ ,"w’ );
fork=1:1:m
fprintf(fid,” % g %12.8f \n’ ,X(k) ,tx(k)) ;
end
fclose(fid) ;
fid =fopen(’ Tz. dat’ ,”’w’ ) ;
fork=1:1:m
fprintf(fid,’ % g %12.8f \n’ ,X(k) ,tz(k));
end
fclose(fid) ;
£ Matlab i g8 —MESCH (M ) 2L E
FARIBEIF S AR FEF—3CHF P, s
AEFR B B R RIE R, raw. txt S, BT
M SCHEITT . DA BAFSTE Matlab6. 5 R BE T

3 HRERAK

DA b TR 7. 4 TG R 8 R T R 4B TR B B 5K
FERAR R Ry 7], 76 3 BOoR B E f — B 3 1) S 50RN
KPE¥,H SEMRAEH TV E TR, HE
— WK ST, X 2 R K S RREGE, FFT A
HREBGTENE R SHEBHEMNRKRES N
0.34Ef10.42 E(H 4), i+E—FrEmFHA,
FFT B EFH B, FFT A RESGTE L
R EEPSENBKIRESFINL 14 EM4.33E, &
KARTE A HIREDHHR0.56% F11.12% (E 5),

B EFOWNR—RF RN SFEETTHE. &
R LR KA P B A 2R 50 m, .l
R 100 m, A RREALIRSE 10 A/m, BEALIRE F 1)
FIE % #mi 7 | —3, E R 50K m—
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A MATLAB ALGORITHM FOR DERIVATIVE CALCULATION OF 1D GRAVITY
AND MAGNETIC ANOMALY IN WAVE NUMBER SPACE

XIAO Feng, MENG Ling-shun, WU Yan-gang
( Geo-Exploration Science and Technology Institute of Jilin University, Changchun 130026, China)

]

Abstract:It is convenient to calculate derivative in wave number space using the inbuilt FFT function in Matlab. This paper describes
a matlab algorithm for derivative calculation of 1D gravity and magnetic anomaly in wave number space, gives code of program and
deals with some programming skills for precision improvement. Through model test and data analysis, it is found that the precision of
the FFT method is much higher than that of the Fourier Series method in vertical derivative calculation. In horizontal derivative calcula-
tion, however, the precisions of the two methods are almost the same. During kainite exploration in a certain basin, satisfactory result

was obtained in the processing of gravity profile data using this methed.
Key words: wave number space; gravity and magnetic anomaly; derivative; Matlab language
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