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Table 1 LEMI-417 header file format for raw binary data (tag)
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Fig.1 Schematic diagram of original data structure decomposition
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Table 2 LEMI-417 time series format of raw binary recorded data
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i
e H H H E E
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D I (FR 2 nT) /7 JeIPERE T X
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77161 6 B (8 Bfi7 ) |
10~ 13 5747 .4 AT HE AR 1 38 A ) unsigned char sti_1; /74

S L SN si har str_2; 1
E/‘J{ME@( ﬁ{i:mk\]/m) i unsigned char str 2; //

14~17 05 .4 DR AFRER 2 18 H A R

unsigned char str_3; //7

unsigned char str_4; //{{#$E15

PO {1 (PR mkV/m) o unsigned char no; //{X#F 45
18~21 A7 .4 NP R A7 MR 3 18 L (] unsigned char years //4F
E"J{ME{E( $1ﬁ :mkV/m) , unsigned char month; //H
22~25 ?%‘ 4 /l\?%‘f(};f ,ﬁﬁigﬁk 4 JE%*&I‘ETJ unsigned char day; //H
B (A7 mkV/m) unsigned char hour; //H}
2627 U 2 TR A O unsigned char minute; /743
/EIF{‘( P C ) unsigned char second; //F}
28 ~29 FA 2 ANFATK , il REST unsigned char latitude[ 4] ; // i

char N_S; //dLEhit 2 miZh
unsigned char longitude[ 5] ; // &
char E_W; //ZRE&B VG4

AR BE (P22 °C) o
30 T 1 AR, AR [R] AR ] B

( B m) o char separator; // %5 F14F
X N . e unsigned char altitude[ 2] ; // TR
2 ﬂ‘%ﬂﬁ?}%%’éﬂé'—?ﬁf?%fﬂ unsigned char average; //>RFEHR
unsigned char vin; // ZNEHL R
21 LXBEHBEHSHORE unsigned char vbat; // PRI FE

7{ C++ﬁ§‘§¢ﬁ*”ﬁﬁ struct %ﬂ@i%%*@’fh unsigned char L1; /S — R K
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unsigned char L2 //%5 X K
unsigned char 1.3; //88 =X 4 B
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TagData tag;
FILE #* fp = fopen(strFilePath,"rb" ) ;
char dataBuf[ 32] = "";
fread ( dataBuf, sizeof ( dataBuf) ,1,fp) ;
fclose(fp) ;
// Gt TR R R
tag.str_1=dataBuf[ 0] ;
tag.str_2=dataBuf[ 1]
V72T H T A PR 8 23 U
tag.latitude[ 0 ] =dataBuf[ 117 ;
tag.latitude[ 1 ] =dataBuf[ 12];
tag.latitude[ 2 ] =dataBuf[ 13];
tag.latitude[ 3 ] =dataBuf[ 147
V72T H T A PR 3 23 U
tag.14 =dataBuf[ 31] ;
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struct SegmentData
|
char Hx[ 3] ; //Hx
char Hy[3]; //Hy
char Hz[3]; //Hz
char E1[47]; //E1
char E2[4]; //E2
char E3[4]; //E3
char E4[4]; //E4
char TF[2]; //TF
char TE[2]; //TE
char No; //

VZ2ntt HT T e A R e A S A U

7/ E AR

int Hx=0,Hy=0,Hz=0, E1=0, E2=0, E3=0, E4=0;
short int Tf=0,Te=0;

char Noj;

TagData tag;

SegmentData segment;

7/ AR IR 2 SO

fseek (infile_origin,0L,SEEK_SET) ;

cur_rc = 0;
int No = 0;
// QRSSO AR B AN R A
while (cur_rc < fileSize)
{
if(i % 17 == 0)
f
fread (tag, sizeof (unsigned char) ,32L,infile_origin) ;
cur_rc = fiell (infile_origin) ;
it++;

continue ;

F
fread ( segment, sizeof ( unsigned char) , 30L, infile _ori-
gin) ;
cur_rc = ftell (infile_origin) ;
it++;
it
/7 g Z BB E o B A BRI S
convertSegmentData ( segment, &Hx, &Hy, &Hz, &E1,
&F2,&F3,&F4,&TF, &Te, &No) ;
pre_rc = cur_rc;
%
23 THFIBEDBRATENER
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R A7 P 480 Y S5 T 0 2 4 B Al b A% L Y
BRI ) B RS = & A AL b oA
DA .

int templ =0,temp2=0,temp3=0;

templ = segment.Hx[2];
templ = templ < 16;
templ = templ & 0x00FF0000;
temp2 = segment.Hx[ 1] ;
temp2 = temp2 < §;
temp2 = temp2 & 0x0000FF00;
temp3 = segment.Hx[ 0] ;
temp3 = temp3 & 0x000000FF ;
Hx = templ | temp2|temp3;
if(Hx >=0)
%

Hx = Hx & OxOOFFFFFF;

else
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Hx = Hx | 0xFF000000;
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Fig.2 Screenshot of the window program interface
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Raw data format analysis of LEMI-417 earth deep
electromagnetic field observation system

ZHANG Wei'?, HU Lei’, ZHANG Zhao-Bo’
(1. Chengdu Center of China Geological Survey, Chengdu 610082, China;2. School of Resources and Environment, University of Electronic Science and
Technology of China, Chengdu 611731, China;3. Chengdu Information Technology Co., Lid., Chinese Academy of Sciences, Chengdu 610041, Chi-

na)

Abstract: When exploration of the deep electrical structure of the earth’s crust and mantle scale is conducted. LEMI-417 long-period
magnetotelluric sounding instrument is a prevailing system for continuously observing natural electromagnetic field. In this paper,
through in-depth study of the original binary data structure of the system, the authors analyzed the corresponding data structure in C++
computer language and also listed the core program code so as to provide necessary support for researchers who are engaged in the re-
search on deep earth exploration and signal processing in electromagnetic field.

Key words: LEMI-417; raw data format; C++ program
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