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Network Configuration, Time Management, and Data Storage
for Urban Earthquake Disaster Preventing System

o =
A

R

(Hun Choi - Joosang Youn - Gyeongyong Heo)

Abstract - In this paper, we propose a precise time management and time synchronization based on real-time data
storage and transmission scheme in design of seismic data acquisition system for urban earthquake disaster preventing
system (UEDPS). It is possible to improve the performance of the existing research results through the proposed
methods. To evaluate the performances of the proposed methods, we implemented a prototype system(H/W & S/W) and
performed some experiments with real seismic data and test equipment generated data as the input.
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Fig. 1 Total system configuration for an urban earthquake
disaster prevention
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Fig. 2 System block diagram of advanced Seismic Data
Acquisition System with Micro—Array Sensors
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g_date[i] = g_tempDate[i];
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Fig. 7 Some of the GPS parsing source code

ne
qr

Hol= Ix% Xy & FE37] Al = veHE
A ZASE7E 44 3l (ZEd M= g_count)E |7 A
HH @A R Q1ASta 11 HolE|E g_date wiEl AlZ3A
g sta FAE dlolHi= RTCe &5 ol vtz st
o] o] Backup #lA2=H¢e] dHolE 7t wA7t €vt. BKP
A 2~¥] (BackUp Register)== ASDASIA F 23 9&S
o} STM32 Al€el ARM #o] 7]dte] HEL
HEo] BKP A ~HE AAgtt. 19 8ol A
A Backup reg©] backup registerES @9
RTCe} Backup @A 2B+ Vbat ol FF5
=G backup HAZ=EH= 42709 16¥E HA2HEZE
Hlo] E o] 182} o FE Aol HolEE Vdd 3wl
ol = AR 4 ATt o= ASDASolA dhEkrE] W
gHA Fl Alg2d e AdsA] &= 985 7| &5t 7
27 8 442 7lEolth. ASDASe|A backup #A 2=
HE ARES 132 9] 17 8o Ve AT

ALl U
:: >] |nterfac£ i

@Vpar

=

2B

ot
i ofr

ol
j=v}
=

rlr i

o M
)
iu

o

o 2
Ao R Ko

-

BAT=18V1o 3.6V

0S8C32_IN
0sC3z_ouTt

TAMPER-RTC/
ALARM/SECOND OUT

373 8 Backup I XIAE &
Fig. 8 Rule of Backup Register

a9 8o verd How dolHE AFsen DR4
~ DRI6 7HA= =2 of &)t dgste] wAel
Mzﬂ dole e Fa 2 dolHe /SES 8

o
AR

. °]# A Backup H]X]/\Eioﬂ 7129 HolEE gA n=

7F AFES st A= A WA HA gorn=
A H-ElS 5tal Backup Registerdl] 7]Zo] 9= 74 1
#e Alzde] stEtu e HEAA REEE W2 =]
dols T+

3.2 ctd st Hlole &S 9lsh ot

Gk AR A5G Abgetel A GRS AW $A e
BEA 2" fALE A B4 AEA G )
©® &&= UEDPSE A7 dolg &A=
gol 248 ASDAS, F Al2¥el A& ASDAS, 281 ¢
2 RUHY Aador FAHETh o Zze =g

1677



HM7|&s=2X 63 125 20144 12¥

ASDASS®} A H 8 ASDAS(F Alz=®)&= HEYAE S A
Aro] AAzro R o]y HAFo] o]Fojith. At
ASDAS?2]  olgHl EMU%Q THAS  ¢&  SPI(Serial
Peripheral Interface) 35S &4A1Z1 Wiznetiih 2] W5200&
AbE-3te] AA AT atte] ’Qu ol TCP/IP ZTR2EZ g
2 10/100 Ethernet PHY 9} MACS &3 W5200-> e
A4E Hrh 844 788 7 A FHol Sk Alte
UEDPSE 52 sh=s]o] Abeko 2 2175 ASDASS] #9o]
W2 ste] F Al ~"l(server) ¥ 24 A dolE HASA~H
(client)= 742N E&HA F50| 7Festtt. 18 9%

aF AE 753 ANEAA L= AU s Holu th

High-rise Bld.

Client 1(Upper) (Maif:‘ers\;estrem)

ASDAS
ASDAS
100Hz
100Hz

Client 2(Middle) P

100Hz { #
k/J InterneL
ASDAS

Remote Monitoring
System
100Hz

100Hz PC

Client 3(Underground)

ASDAS

a8 9
Fig. 9 System configuration of UEDPS in a high-rise building

DEHE W TFHE XNTYMAIAE FHEE

a9 9ol 39l 2§ ASDASE AES 4%, T35, o
Fol 77t A s 3 2 Sl A ASH 100Hz] A7 wjo] el
OJEUS Ed A4 ASDAS(F Alzwhz A7 A5
ok w3 274 ASDASIIA Z4E A% dlolelst Mg
ASDASOI A 4% AR dole 2 ¥4 - Aeld Fahe 9
3 Qe golut 27 MEA D PEE RUEY 2w
AHEA ZEABE Aokl % ALl Ay,
F ASDASOIA] oldYl Beld A sl AgE TRE
TCPAP WAL Agadr) ol Ad 92484 2uE
AgE ol fE dolEe] NHEL Aol FAw A
£ UEDPSOIA UDPY 1 3te] Abg7l sloe] =2
Aksts] wolth. ASDASS Helol FANAE
=k S ST o7 AME g 2o
obold] FaE Fiate]l oW FeteldErt 3
15 o F el MRS sk
A2 el dlstel B 7

olo tlo rlo _l

9 1l

i‘ Q,

(m ob P

& Jo yo W
to [y e —Yﬂ
N
ot
o
_?L'

R 1
SRRy
= =
2

Wl A= AM% ASDASOI A 7o) @x A
——|° s}, A= 2AL oWl 248 ASDASYF
e 4% 9 dA dEYaY FEHE U
25 AMgEY 29 102 JEYA 972 <
ﬁoﬂ V43 A E g9l Wy o)t)

H‘ﬂ% ASDASO|A  2AL  dAYy] Adgy o
SOCKET_INIT Aeloli =78 ASDAS7F H&ol =4

o 72
St
327
e =
ﬁ
O
F-lE
ol

ol oM &
ox & 1B
N

i

PE

1678

getSn_SR(m
- Socket)
- AN
7 Ny
SOCK_CLOS
. Nela@i\in)

N
\ v

SOCK_CLOS SOCK_ESTA
E_WAIT BLISHED
-

I7 10 A AE] Bel e

= - O H

sl

Fig. 10 Checking method of socket status

SOCKET_ESTABLISHED “J e} 2 v} Al €t} fslo] /ol
A A AEE Selas TEe a9 15 2.

switch (getSn_SRi{mSocket}}

{
case SOCK_ESTABLISHED:
case SOCEK_CLOSE_WAIT:
case SOCEK_INIT:
case SOCK_CLOSED:

¥

I3 11 23AME M3IE
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connecti{mSocket, Chconfig_Type_Def.destip, Chconfig_Type_Def.port);
presentTime = time_return();

printf{"\r\n[ Attempt to

break;
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Fig. 13 Retry connection in SOCK_INIT state
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char* CreateDirectoryAccordingly(int year, int month, int day, int hour) {
int mYear, mMonth, mDay, mHour;
mYear = year; mMonth = month; mDay = day; mHour = hour;

printf("\rinf_mkdir( @82d) : ", mYear, mMonth, mDay);
sprintf(dirPath, "@ d", mYear, mMonth, mDay);

res = f_mkdir({dirPath);

FPrintFatResult(res);

switch{mHour) {

case &:
printF (" rinf_mkdir( @2d/@8H-@1H) : ", m¥ear, mMonth, mDay);
sprintf (d:Lr‘Path "@: /9 -B1H", mYear, mMonth, mDay);
res = £ _mkdir(dirPath);
FPrintFatResult(res);
break;

33 14 FatFS T AlA”le| ClAEZ] MM REI
Fig. 14 Routine for the directory creation of FatFS file system

AAZE ASDASoIM = g A Al oloxr] 7t 7hEst
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MCU(STM32F103VCT6)+= 256KB ZeA] W28 & A sk
ARk 100Hz9] =4 HolHE 3% &<t w3 (buffering) 3}
Hodlo]lg o] Fo] W ZeiA wEed %S 2HfEE
ghHo] Micro SD7F=e] A4 A% & 4 gith wekA
MCU®I A 97 A[zte] i@ et vlolHE WA Bt
ATH7F SD7 =] B E o] mpxE B o]o] 21
g AA Alzre] 3Eo] HW FUdS ol AR JUdS
AP =S stk 17 155 Append 2= WA e] st 2

void CreateFileAppendModeAccordingly(char *dirPath, int min) {
int mMin;
mMin = min / 3;

char filePath[31];
strcpy(filePath, dirPath);
printF("\rinopen_append(&fsrc, filePath) : ");
switchi{mMin) {
case @:
str-cat(:ilepath "_.-'EC__CGl.TL\'T");
res = open_; append(& src, —11ePath),
FPrintFatResult(res);

if{res == FR_OK) {

Al e

WnEQLOGL.txt successfully

printf("} created");

} else if ( res == FR_EXIST ) {
printf("EQLOGL.txt already exist");
break;
3% 15 Append REE st 2AFEQ AT
Fig. 15 Some of source code for Append mode
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