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ABSTRACT

An Implementation of PC based DVR Time

Synchronizing System using GPS Time Source

by : Lee, GyungSoo

Advisor : Prof. Park, KwangChae, Ph.D
Major in Electronics Engineering
Graduate School

Chosun University

By replacing the existing analog CCTV system, a PC based DVR
becomes increasingly important and i1s widely used because of its
comport, simpleness and several merits. As most DVRs are used for
monitoring and security purposes, they require exact time(clock).
But, a DVR system can't maintain exact clock(time) because of
several reasons.

The existing PC based DVR that works by its own clock, without
an external clock adjustment, has not getting exact time information
and it couldn't works accurately. Thus, users need an additional
system in order to provide an exact time information. Until now,
several clock adjustment methods were suggested, but using GPS
system is the most suitable solution rather than using WAN(Wide

Area Network) for the economic reason and its using environment.

This study examined the following things in order to analyze the
result of PC based DVR's system clock using GPS system ; i) clock
source receiving module that receives the clock form GPS satellite,
ii) GPSW H/W units that provide clock source to PC based DVR, and

— i -



iii) Daemon software named PCSW which adjusts PC's clock. For
the analysis of an accuracy, we used Hyper terminal for monitoring
GPSW clock data's accuracy and analysis several DVR's time stamp
data.

As a result of this study, it found the following points. First,
clock synchronizing system which 1s suggested by this paper
maintains exact clock with more economic and simple method, and
protects clock modification. Second, this system 1is applicable to PC
based system which requires time stamp function. When it is used
to discrete system, we can expect this system will contribute to
trust by protecting data trust. Third, it can be used to
FMS(Facilities Management System) for providing standard clock
and synchronization.
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1.3 Receiving Unit Specifications

Model name : SMART-STF

Receiver type : L1 frequency, C/A Code. 12-channel

Max up-date rate i1 sec

Accuracy (SA off) : Position < 10m 3DRMS

3D helding Sensitivity : -136dBm at the receiver input(typical)
3D Re-acquisition Sensitivity  : -131dBm at the receiver input(typical)
Operational Limits . Altitude < 18,000m (60,0001t)

Velocity < 515m/s (1,000knots)

Time To First Fix (TTEF)

a) Cold Start  60sec(typical)
In Cold Start scenario, the receiver has no knowledge on last position, approximate time
or satellite constellation.
The receiver star to search for signal blindly.
Cold start time 1s the longest startup for this module

b) Warm Start  38sec(typical)
In Warm Start scenario, the receiver knows-due to a backup battery-his
last poison, approximate time and almanac.
Thanks to this it can quickly acquire satellites and gat a position fix
faster then in cold start mode,

¢) Hot Start < 8sec(typical)
In Hot Start seenario, the receiver was off for less then 2 hours,

It uses its last Ephemeris data to calculate a position fix.

Re-acquisition time 3sec typical (within 3sec block out)

Ssec typical (within 60sec block out)



GPSW H/W #4Y 2 24 9] 32bit RISC microprocessor?l S3C2410<

Agstgon Fa Age ey g

. CPU : samsung S3C2410X 16/32bit

. RISC microprocessor

. Core : ARM920T with MMU, AMBA bus, 16KB instruction/16 kB
data cache

. Boot ROM : AMD 4 Mbyte, intel strata flash 16 Mbyte

. SDRAM : 64 Mbyte (32 Mbyte x 2)

. STN / TFT LCD interface

. Touch screen

. 2=Channel UART

. 2-Port USB (1-host, 1-slave)

. SD/MMC interface

. PCMCIA(:12) interface

. RTC(:12)

. IrDA interface

. 10 Based-T ethernet interface

. LED for debugging & power indication

. IIS interface for sound codec audio input/output

. 2 x 3 keypad (large size)

. JTAG interface

. IDE(:12) Interface
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§3C2410

MODULE BOARD

T
RS232 " SERIAL
e Rodb— l‘_rw&xe.nz “ < CQNSOL/E'
i RS422
" PR MAX3490 €

o

GFIO
-GPIO 24BIT

LCD
16X2

e——I2C—|

241.C256

STATUS LED

i

€
RE422 L
e——Rx/tx MAX3490 ‘\\.,A?pi /3

-

/20 ADD—]
/16 DATA— CS8900 TRANS i
|—/n CONTROL—] T lp-| FORMER ﬂ( ETHERNET §
o
INT CONTROLLER RJ45 CON e
—/4 CS—|
[——/4 INT TL16C554 MAX3232
—/n CONTROL—m| b | DB SON
/4 CS—m»| 4CH UART x4 *
K CP2102
1’71’. T TL16C554 USB TO USB CON
/1 CONTROL—
SERIAL x4
|4 CS—m| ACH UART Xa
CPLD
1Nes " DECODING

s
RS422 5
LN i}

POWER
5V / 1600mA
12V/ 150mA

a9 5. GPSW H/W £33 %
Fig. 5. GPSW H/W block diagram
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Fig. 6. Internal configuration block diagram
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HA A AR E GPSWSol 87 g,

DVR#A Ao Hz1¥" PCSW¢ H/W 499 GPSWE Etherneto] 4}
USB, RS-232C, RS-422 BXEE T o= syE Agsle] A4
Ao, ZigheeZ2%®E AZAo| 7}53tt}.

a9 7% GPSWeF PCSWe| BAIAEAR T2 Axo] dRfoln.

i

#define KEY_UALUE_LENGTH 17
GPSWInfo * GPSWInfo::gpswInfe = NULL;
%
commMethod @ = 422, 1 = serial, 2 = udp
®/
GPSWINnfo: :GPSWINFa(){
HKEY hNextKey;
DWORD state;
updated = false;
m_spyProcess = (LPWSTR) malloc(sizeof(wchar_t) = 38);
m_serialPort = (LPWSTR) malloc(sizeof(wchar_t) = 5);
ReadRegistry();
3
GPSWINnfo: : “GPSWINnFo()({

3

void GPSWInfo::ReadRegistry(){
HKEY hSubKey:;

a9 7. GPSWE PCSWel Ay a3
Fig. 7. Program for communication establishment

from GPSW to PCSW
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Fig. 8. Internal function of GPSW block diagram
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void pesuw: :hideDialog(){
setHidden(true);
)

void pecsw: :showTime(){
ui.label_8->setText(QDate::currentDate().toString(QString("yyyy:MM:dd dddd”)) +
QTime: :currentTime().toString(” hh:mm:ss A™));

long sec = (time_t)GPSWInfo::GetGPSWInfo()->GetModifyTime()
struct timeval tv;
Util::gettimeofday(&tyv, NULL);

ui.label _T->setText(QString(ctime(&sec)));
int diff = abs(tv.tu_sec - sec);

if (GPSWInfo::GetGPSWInfo()->GetUpdated())
ui.label_6->setText(QString("Good"));

else
ui.label_6->setText(QString("Bad"));

F7if (diff > GPSWInfo::GetGPSWInfo()->GetTolerance())

a9 10 NG5 T2

Fig. 10. Time synchronous program
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Fig. 18. Time offset measurement of GPSW module
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