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ABSTRACT

Wang Weijia, Hadamard transformaticn for simultaneous data acquisi-
tion, OGP, 24 (3) 1989: 241~247

The conception of simultaneous multiple-source data acquisition
was first proposed by Garotta in 1983; however, he only bresented
encoding and decoding formulas for ‘two simultaneous seismic sources,
As a matter of fact, Hadamard transformation can be used to achieve
simultaneous multiple-Source or multiple-receiver data acquisition.With
the use of Hadamard transformation, the data of multiple sources or
multiple receivers can be simultaneously recorded in a single channel;
then the record can be decoded into single-source or single-receiver
data by making inverse Hadamard transformation, Hadamard matrix of
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2N order is given, and the relevant encoding and decoding formulas
developed,As for the encoded record of N order, thé decoded signal
is N times larger than primary one-fold signal, which means a vertical
stacking, The simultaneous data acquisition can suppress noise because
there is no encoding for random noise, The simultaneous data acqui-
sition may speed up field operation and make instrument with less
channels serve as instrument with more channels, This method applies
to both seismic exploration and other geophysical explorations that
use artificial sources. It is necessary to use special in-situ decoder
~ to control the quality,

Key words; Hadamard transformation, simultaneous data acquisition,
multisource code-decode

Hif E]

WRYBEERSREE, BBRRN LT AT FHMMRE, — A FRRBEER
PSP T AR KT AR BESEH, BlAno W oesh ILMHE (03 T MR M 00, BRI B 0 (s
£ RIBHE VSP B, R, HRERRENE, RF—-AHE—AH R, & — M
FUE — A RSB MO, X RS £ 0k P BORR A T, il SR THER, mAR
. MTBRGESE VSP IR, ARBKE, RELREK, TR, RS R DL
SMFHR, —REFHRREERS £ H Mk £ MABEE VSP ¥ekl, Bk, BOLRE % OBHNH
TEER - T k.

ZURIRL PR IIHE A R Garotta U7 ¥ Se4R AR, (LA £ 9 A YRR ST 8 3 6
R SHMAR, Garotta #gili, HIHLERETLNMkEE L= MENE, i FiE
FRR Rl 4 8 50 T 0 TR BT SR A B, 308 T A — U M A PT343 5 ML T 0 T AR R
BN RBIE, WAV RBEH T FrhRBEE VSP 2R B SR, .
 FERBEBET, S YR Hadamard BHE TR RIMRD, KRR ATLLXHE
BEAF R B RR ER RERE O, WAL R R T X e,

J5 K H1 Geosource 2\ H ) Skjott S5 % A AT A5, ZARIDALATHEELE
WL B SRR R RE O, HWIE T H AN LR RSN k% & ki, X
BROSTIR LA B BER Bl Xh%, WEARSRIOLH, THEZCHR 2 FB R
B LE — G0 5WIS N R, AXEIEW, Hadamard 725§ AT LA Jix — 5 B ARG,

R H

AR B RRER B WA, - BT S RAT, E2REETAERE—ERREX
RN B, WA BIE ARG KSR, MR NE A ESRICREE NN T R



BuE LM E#tE: Hadamard 258 F PORHB LR A Bz

RETHILR, SEKGHMIDRITEE TRRSHRLE — XX REBNE—R,
BREARRKIER; BEENEAILREE N BEKENIEE,

ZIRBMID— G H RN T BRI RS Bz, R H TRk
BE) WU, HEWHRID—FBI TR BERWER CAOBENBRELE
B0 o FARTSRPT Ik B B JREL R — BRI,  TTLAGERR A £ 2h RE4RH0 — MR Al

R BV, ZThRRSRADAE M TR —AB B R, BRESTHREL TR, AR
iy Hadamard 284 7 RRS 1A MM RIIX —1£55, RN BRERE GL# K &
BB,

B YR N i, Hi14ENE—THEMN—-ME Gk WitRE
P, 4 RBBIRHN DR, SR ERRREERRD, FH RN W EHEk,
#FR Hadamard 4EB%, W] Hadamard JF75#:

Hr=R &)
BESERITER IS, Hadamard [ #
. HR =Nr (2)

] 5 BT SR AR, m?t(nﬂ%t@)ﬁm~%#ﬁ¢ﬁhﬁ¢,%urmnﬁu
ERILFRAE,
EmBAEH (N =2) Hadamard JERE

22[1 _i] (®

M Hadamard JERER R B3 X R, BB ie N By Hadamard &f5% Ny, ] 2N ¥y Hada~
mard 45 AT #5720 |

Hy Hx
H =[ } 4
IN Hy —Hy (4)

FREEY (2", n NEEY) Hadamard4ifE, Hadamard Z5EERBE B,
u?%—%ﬁww%o%mmn@)%x$;¢$ﬁ(ﬁ$EW%>mﬁ%,mu)
FoRE k NMRBIEE,
M N =2, Hadamard i3\ 3K

[ ] o] ®
ALK
[, 1Rl e] ®

KA Garotta #ih 1 ZRSHAI—RIBA R
BHBEXR (3 RHEE N =4 HEDAK



244 AWM R YEY K 198948
(1 1 1 1] [r] [TR.D
1 -1 1 -1 ra(t) R, (t)
= )
1 1 -1 -1 rs(t) R (1)
1 -1 -1 1] | ra® | | Ri®
PA B on
101 01 1] [R@®] ri(t)
1 -1 1 -1 R, (t) ra(t)
=4 , 3
1 1 -1 -1 R, (t) rs(t)
| 1 -1 -1 1] | R ro(t)

Jngl LA SRS AT R RGBS — R RO 2y 1K,
Mz, BIGEMREDATICRBORNE 2, WIRAE AT RIS RS, Bldn, 4
HEANE REMBRED , RE—EER ) =0, MER () BARGLR

11 1

i
N
i

R, (1)

) ,r;(t)
1 -1 1 R, (t
) [h(t) }’—: ® 9)
1 1 -1 R, () '
a l‘3(t)
1 -1 -1 R, (1)
B B BIMTHILXA
: R, (t) .
101 1 1 R‘Et) RO
11 -1 1 -1 D= (10)
B "R;(t)
1 1 -1 -1 r3(t)
R, (t)

RO MR OSBRI A R, WX EIR (9 . B30 EAN =4
BRBRMBAR, BAOHEEREAXNR 10 , WCTRIAMFEATREELS
8 TEIHATIRG VSP JURSLH, {5 2 RIS IO R, AT A IR M B
B AT A R

(1 1 Ry (1)
1 -1 R.(t)
11 Rs ()
1 -1 [n(t)}: "R (D) an
1 1] Lro R, (1)
1 -1 "R (1)
1 1) . R (%)
11 L Reo)

AR 1 R B AR 2 2K



w24 HIH F 4. Hadamard 25 i F-FHOB R R4 245

e

R, (1)
R, (1)
R4 (1)
[‘1 111 1 11 1] R, (1) [rl(t)]
1-1 1-1 1-1 1-1 R (1) r.(t)
R (t)
R (1)
Rs (1)

ST N RHIGRIE, HMDIRTRLERNBRICREBN G, XY TR TRE
FMAER, BRMILTRAIGEARIGLR, P RERH EHFEILTRIER,

(12

S P U

S ME I, AT il % Hadamard 4if%—f P32 A0 HHSEALBHILGIF (LN =
&) . FIRAMBIE GRABKE BIBRSEEY N ERMESRDES, LR 18 %E
R CE L FIE 6 fa, ok, B 1BIE 3 BIEES RN, E43E 655 LT
%) 5 £E (REEKD WEDILRRTEEYL GEb, B 1R 4 AR,
HABERFBERMEILRE ; FAElEeRnEEREm:, RTEEK , B

B 1 #5Rwkz, REARKFAR B 2 #%ERZEE, ®AEKFH0,05



246 foM R Y EB K 19894¢

(b)

d)

B5 5% 5E2E, % AEKFH0,05

(h)

B 6 F5FLEEE, %AEAKEAHNL



$aak H3M A EH4etk. Hadamard 25 #eFl F 9kt 6L R 88 247

124 F Klauder 08 R AR, AR LIBA R, B, S I Bk 4,
B8P — 75 Klauder THAFE (RAER ) , il KRIES FEESRERN, &
430 B 5 SRR £ WO 21—k

LA L4 FE, TTDA B A TR IR BL T He B TR

m %

Hadamard 25371 JAT 218 (% B Brib Rk N0 5HE, & R IUE
FIF e R, JE bt PR T S B 0 P A 08 0 MR T 35 7 R B VR R
B KT DU 0 TR BT 0 1, ULk e VB R B 3 A, AR N
S, HEBTIRR, SRS IR 4 R,

S, A X4 30 1 v S TRV AR Bl R il
8 ¥ X W

[1] Garotta, R,: Simultaneous recording of several vibroseis seismic lines,
Expanded Abstracts of SEG 53rd Annual International Meeting, 1983

[2] E#fefh. SEEAVRERE, WITE, 1987

[3] Khan, T. A. , Olson, E. L. ; Field productivity, a challenge to manu-
facturers of field systems. Expanded Abstracts of SEG 57th Annual Inter—
national Meeting, 1987

[4] RBEES, R C., K, P. #, FROBEE . CEGIFACIY, B iR,
1983

s WMBNA -

CHLEAEENLY , T, A, EEBEN,G. H, F. g, F. J. HRESE8, T
FIE, ABEE.

A A5 36 PR T U k2 Mo S e 2 SR B s X T IR L IR BB O3 43 F 98 IR
G JORRTCER. BT HOR RS SR IS B A S E AL S B, WA
B G AN A BB R R T R ROR AR T ISR SN AR O R B A A R
TR U P LB s A0 400 o P Y A 0 0 TR 30 RS DA B PR BB R R R R I IR %
UGS, BT AR B T A T T ) o [ TR B L KBRS 1 DA B T RS
PR ABILPES, MRES, MHUBRMETESRREREE X ENERERS
M

A B E A M Tl R R, R 2,00 T,



