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Real-time backup technique for reducing data loss in
seafloor magnetotelluric data acquisition

DENG Ming, WEI Wen-bo, ZHANG Qi-sheng, WANG Meng

(School of Geophysics and Information Technology, China University of Geosciences, Beijing 100083, China)

Abstract: To overcome the problem of measured data loss easily triggered in the magnetotelluric acquisition, the
real-time data backup is raised. This technique refers to saving one set of data into two independent hard disks
simultaneously during data acquisition and making up for the data loss caused by only one hard disk using the
redundancy of two disks. For the circuit design proposed in this paper, the main technical approach is to expand the USB
interface chip and the array of logical control gates while using a PC104 embedded computer as the control unit, to
program a circuit driver to direct the data stream to the two transmission channels, and to save the data simultaneously
into the IDE disk and the USB disk. The designed circuit is loaded in the magnetotelluric acquisition instrument for the
marine experiments. The instrument begins to acquire the data and backup simultaneously after it is deployed on the
seafloor. The result suggests that the instrument runs well and both the two disk get the measured data. Thus the risk of
data loss in the magnetotelluric acquisition can be greatly reduced, and at the same time, the reliability of data saving can
be greatly improved.
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Fig.1 Flow chart for real-time memorizing double data in

seafloor magnetotelluric prospecting
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Fig.2 Block diagram of circuit for real-time memorizing

double data
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Process_access CH375A: PROCESS( PC104 Clk)
BEGIN
IF PC104_CIK'EVENT AND PC104 CIk='0' THEN
IF (Address WR260=Address WLatch and Not
SIOW='0") OR (Address WR260= Address RLatch and
Not SIOR='0") THEN
A HEH A S A A, R BRIV REAS 5 A AL
NOT CS<=Not SIOW AND Not SIOR;
NOT ACT<=Not SIOW AND Not_SIOR;

ELSE W), R IR RE A LA .
NOT_CS<='1";
NOT ACT<='1';

END IF;
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END IF;

END PROCESS Process_access CH375A;
2.2 1“- E M
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o P REABHEAAAEIN 2 BriIE . AE U A EuliE,
BRI MNZA ST O, 13 BRI R S I %
e SRR TR 3, 5 s NGeA7 X 3] U
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PAUR R T8 U s
#include<conio.h>/* ]+ CH375A W& 47 a%*/
#include<stdio.h>
#define MY_CH375_10_ADDR 0x0260
/#0x0260 K15 CH375A (15 hl*/
unsigned short PortBaseAddr;
[AEEHHE0 A iR a1 Ay S i/
void CH375WriteCmd(unsigned char cmd)

{
outportb(PortBaseAddr +1, cmd);
/*[n) CH375A R an i/
delay(1000); /* ZEI] 33 ps */
H
void CH375WriteData(unsigned char dat)
{
outportb(PortBaseAddr +0, dat);
/%[7] CH375A KA/
delay(1000);
H
unsigned char CH375ReadData(void)
{
unsigned char d;
delay(1000);
d = inportb(PortBaseAddr + 0);
/% CH375A B4l */
return(d);
H

unsigned char CH375ReadReg( unsigned char RegAddr )
/* ¥ CH375A Zifrds *
{
unsigned char d;
CH375WriteCmd(0x0A); /* H 411 */
CH375WriteData(RegAddr); /* ‘S¥#E 1 */
d = CH375ReadData( ); /* B&#ls 1 */
return(d);

——Iv‘cﬂﬂ%ﬁ?’aﬁﬂﬁﬁ%l

[ R Em G

USRI

Yes
Iﬁéfﬁﬁmﬁﬁﬁé?ﬂﬂ

RS EE e L] AT ahas]

N 17 HL T4

BEEN]

B4 USAsdfriizn
Fig.4 Flow chart of backup program to U disk

i R R T, ASCHTER IS & Bk, IFA
LR A — HE IR A ZE R N 35A 2 M. 5
Sk, PC104 IS Rk A R AT, R A7 4
R, AN FA K i A e HEP Y. R4
REEgte b, B TR, R4 ER R U S
(] EG 23 N A7 L7 B R I TR, (LI [ N A7 AN
P AR o

3 Wi

T 5 PN SIZE0 3R B T A 1R S 88 3R L A2 18
TR 2S5, A5 UE AR I T I AR O, 2006
F4 H29 HAE 2006 4F 5 A 12 H, ARBEAL 5 Ok
T SIZIN A7 FEL R P9 JE K R PR AL B BT A Tk
B o IR LA T 34°16'19.553"N Al 122°39'59.313"E,
RIVLE T34 3% = #s LUR IR E L B L BrigE X . X2
T T Y Il R I FH 9 TR b R AR DN 5 A 1
B b A SR R SR U A A R LA

ﬁ&ﬂ%&%ﬁ@ﬁﬁ&m%ﬁﬁSﬂbiﬁﬁ
DUIEH o XS NI 2 DRSS 2 1A R 1 s -
U Bt i s I — B i) e g g, Wil 5
s B N B2 AR K IEAC I
Ex R Ey DL Hy R Hyo 55 1125 (AR G M e 2
F WY, FrIICEROC R A (5 B LS S, &2
I, TR S I Ay HL B R 52 1 4 21
B04IE



366 RS2 (1A R B RR)

o539 4%

F)f(p,V I‘l‘l_l)rrf{uv m1
A

H./nT
=

28 X (d)

E P N YT . el MWL
E‘”NWWMWWWWWWWWWWWUWW
0O 1 2 3 4 5 6 7 8 9

t/s
(a) Ex (b) Ey: (©) H (d) Hy
Bl5 @ik Kb e i iE 57
Fig.5 Parts of magnetotelluric time-series collecting in

South-Yellow Sea

4 %

a. ARV MY PRI 5| R v FL I A DN S
AN ISR, MGG S R 1 AN
AT HAEAAA, XA AL AR OR S B 1 se 2 ko ol
SRICAIRIAE B, FARBT 2 i aeAs .
AN ENTER, A7 5T 0 ) SE A5 B
Jige, BILL 2 AT AN R 45 R 1 v Rl 4
[Fi) B %o [ 4 S I AT A e — ELH I — AN
EHE 2%, ATy R R B T A B . X
GRS, SEI BT 7 F ) F % w8 5 R
SRIBUN, ARPTR AR AT 200

b. SZFA G HLERAE PC104 MZRIMANEY JE, L
CPLD AT HhhE A5 S AH DG IR 4l 8 A0 X ) 4
PR 28 AR I S S A B VR B AT 4L
Pt A . SEMBE N A7 B S, fERER 1
FATHUIEN 2 BB, [R] s A2\ IDE BEA0
U %,

c. HLERIKB LS CPLD (R 43R T 5 A
PC104 1) C F&)7 . 1 $& HLal Ak bk & 3 45 1 h g
PUAT RHE A HL K ) AR A ) e S A R
HHATE BACH, SSIEHR M els o 75 K s
KAEM B, 51PHERmA N 2 M, el BdEn S
B EBRIRRI B, AR A, e B

BIPE 73 (BN

BATIEW

d. FTIFAC IR S I 28 AR B AR I 1 1A it 1l
s RWPZHARRAT

S :

(1]

(2]

B3]

(4]

[3]

(6]

(7]

(8]

9]

[10]

XS, BRSO, & P, SR IR ORH A LRI R IR
BEFE]. BUARHLT, 2002, 16(4): 443—-447.

DENG Ming, WEI Wen-bo, YU Ping, et al. The marine
experiments of seafloor magnetotelluric
Geoscience, 2002, 16(4): 443—447.

X0, BOCHE, AR, SR OCH BB R AR AR ).
HUERY)BE2ER, 2003, 46(2): 217-223.

DENG Ming, WEI Wen-bo, TAN Han-dong, et al. The collector

prospecting[J].

for seafloor magnetotelleric data[J]. Chinese Journal of
Geophysics, 2003, 46(2): 217-223.

Webb S C, Constable S C, Cox C S, et al. A seafloor electric
field instrument[J]. Geomag Geoelectr, 1985, 37: 1115-1129.
Constable S C, Orange A S, Hoversten G M, et al. Marine
magnetotellurics for petroleum exploration. Part 1: A sea-floor
equipment system[J]. Geophysics, 1998, 63(3): 816—825.

Chave D, Luther D, Filloux J. Observations of the boundary
current system at 26.5°N in the subtropical North Atlantic
ocean[J]. 1997, 27:

1827-1848.

Journal of Physical Oceanography,

Nolasco R, Pascal T, Filloux H, et al. Magnetotelluric imaging of
the Society Islands hotspot[J]. Journal of Geophysical Research,
1998, 103: 30287-30309.

Hoversten G, Constable S, Morrison H. Marine magnetolluric for
base-of-salt mapping: Gulf of Mexico field test at the Gemini
structure[J]. Geophysics, 2000, 65: 1476—1488.

AW, sRRTE, BEITAK, AE. RIS N ORI BRI
THAFVE]. SERBA S R IE2%, 2004(9): 48-50.

DENG Ming, ZHANG Qi-sheng, QIU Kai-lin, et al. Difficulties
and solutions of marine geoelectrical field prospecting[J].
Instrument Technique and Sensor, 2004(9): 48—50.

DI | e 3= B P N 3L ) P SE PN E AR AT SN
LR )5 B KRR [T BHEF AR, 2006, 24(10): 28-32
DENG Ming, LIU Fang-lan, ZhANG Qi-sheng, et al. Long-span
and multi-point synchronizing data acquisition for seafloor
magnetotelluric based on union of marine and land[J]. Science &
Technology Review, 2006, 24(10): 28—32.

W, BRSO, mAK, . B RGE——RER KHLH
LD (¥ B BOR[T]. BLACHLITE, 2002, 16(2): 214-219.
DENG Ming, WEI Wen-bo, GAO Cong-you, et al. Hardware
system integration—the key technique of seafloor magnetotelluric

exploration[J]. Geoscience, 2002, 16(2): 214-219.



EPE b

Y, S /i LR DI A 25 SR R SN 26t B 367

(1]

[12]

[13]

[14]

[15]

[16]

XS B, BUOCH, XIS KRR A R,

MFEFA, 2003, 22(1): 5-8.

DENG Ming, WEI Wen-bo, DENG Jing-wu, et al. The natural
magnetotelluric field detection on the seafloor[J]. Measurement
& Control Technology, 2003, 22(1): 5-8.

MUEEET, Fo0m, 483, A5, JET RO R BRI R L g
FHL 5T Robust fli 5577 5 [1]. 3R B 2% 4%, 2003, 46(2):
241-245.

LIU Jian-xin, YAN Jia-bin, HE Ji-shan, et al. Robust estimation
method of Sea magnetotelluric impedance based on correlative
coefficient[J]. Chinese Journal of Geophysics, 2003, 46(2):
241-245.

Evans R. Using CSEM techniques to map the shallow section of
seafloor: from the coastline to the edges of the continental
slope[J]. Geophysics, 2007, 72(2): 105—168.

Constable S, Srnka L. An introduction to marine controlled-
source electromagnetic methods for hydrocarbon exploration[J].
Geophysics, 2007, 72(2): 3—12.

WRARZE, FURCE, RN, A% VRO R R R I O IRy
B[] TR AR E R FARBLEIR, 2002, 33(4): 344-347.
CHEN Ru-jun, BAI Yi-cheng, CUI Yan-li, et al. Testing method
for ocean-bottom magnetotelluric instrument[J]. Journal of
Central South University of Technology: Natural Science, 2002,
33(4): 344-347.

X, AL W, SRETE, AE. RO LRI B RHAE S
BRI, 1IR3, 2004, 25(6): 742-746.

DENG Ming, DU Gang, ZHANG Qi-sheng, et al. The

characteristic and prospecting technology of the marine

[17]

(18]

[19]

[20]

[21]

magnetotelluric field[J]. Chinese Journal of Scientific Instrument,
2004, 25(6): 742—746.

X, AEW, BMEZE, 55 PC104 AR E K
Mo LA 5 RPN ). s Tk Rz 24k HRREE
Ji%, 2002, 33(6): 555—558.

DENG Ming, BAI Yi-cheng, CHEN Ru-jun, et al. The
application of PC104

in sea-floor magnetotelluric signal

acquisition[J]. Journal of Central South University of
Technology: Natural Science, 2002, 33(6): 555—558.

AW, BRICHE, WEHRAR, AF. IR KM R AR L
BeOHEARD]. PSR, 2003, 27(1): 23-27.

DENG Ming, WEI Wen-bo, TAN Han-dong, et al. The interface
technology of the seafloor magnetotelluric acquisition circuit[J].
Geophysical and Geochemical Exploration, 2003, 27(1): 23-27.
X, X EAE. ST CH37S (A U R AA7 il R &[],
{LRBIA, 2006(2): 44—46.

LIU Jian-feng, LIU Ai-hua. Mass data collecting and storing
system based on CH375[J]. Instrumentation Technology, 2006(2):
44-46.

gRETE BB, BB, AR RO IR SR AR TR 1Y
UKBIRP[)]. HERPIBLZEHERE, 2004, 19(4): 789-793.

ZHANG Qi-sheng, DENG Ming, LUO Feng, et al. Circuit
drivers of signal-acquiring unit in seafloor magnetotelluric
system[J]. Progress in Geophysics, 2004, 19(4): 789—793.
MRARZ, Eobhs. KM AR M. dest: HUsTH L,
1990.

CHEN Le-shou, WANG Guang-e. Magnetotelluric sounding[M].

Beijing: Geological Publishing House, 1990.



