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ABSTRACT

ABSTRACT

GPS(Global Positioning System) was initiated and has been carried out in the United
States of America. It was designed originally for the purpose of military service. Later
with its development, GPS had also showed great potential in civil applications In
fact, due to its excellent positioning strategies—round the clock and over the earth
service as well as its high accuracy, GPS has aready been successfully and widely
applied in such fields as navigation, aerospace, survey, monitoring and dispatchment
of mobile vehicles. According to the market investigation of USGIC, the vehicular
navigation will become the biggest application among GPS services in the coming
twenty years.

This thesis discusses the mobile communication network and the GPS technology of
GPS-based Vehicular Monitoring System(GPSVMS) from several aspects. The
GPSVMS can be widely used in many fields, and especially efficient in the bank
vehicles, in car theft-proof system, in police force dispatching and in safe guard of
senior officials. It is composed of the moving parts in individual cars, and the fixed
part in the monitor and control center. And the two parts are linked with a specia
radio channel. To satisfy the specification requirements of the mobile communication
network, especialy its real-time character and alarming response ability, it's quite
necessary to come up with a set of reasonable, standard communication protocol.
Borrowing the idea of level module in OSI open system, we set up the time-based
synchronized protocol and have successfully realized it in the digital communication
of GPSVMS. In this thesis, a wireless digital cellular communication network
structure of GPSVMS and its characters are also presented. We still foresee the
possible application of direct sequence spread spectrum communication in GPSVMS.

KEYWORDS:

Global Positioning System(GPS), vehicular monitoring system(VMS), mobile
communication, communication protocol, time division multiple access(TDMA), red
time, reliability, modem
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Primary Input Voltage 13.8V+10%
Typical Current Drain
15A
Rated Audio(7.5W)
Transmit 10A
Standby 550mA
Tone Coded, Digital Coded and /or
Squelch Capability
Carrier Squelch
Dimension 50.8*178*198 mm
Weight 1.7Kg

413

61




UHF

PTT

Channel Spacing 20/25kHz
Sensitivity EIA:12dB SINAD 0.35uV
Squelch 10 dB SINAD
Selectivity EIA -65 dB
Intermodulation EIA -65 dB
Frequency Stability
+.00025%
(-30 — +60 )
Spur Rejection EIA -70dB
Image Rejection EIA -70 dB
Audio Output
75W
Externa Speaker(8Q)
EIA Usable Bandwidth +2.0 KHz
Input Impedance 50 Q
414
Frequency Stability
+.00025%
(-30 — +60 )
Spurs/Harmonics -31dBm
Audio Response:(From a 6
dB/Oct.Pre-Emphasis +1/-3dB
300-3000Hz,2550Hz@12.5KHz)
Audio Distrotion:
<3% EIA
(@1000Hz,60% of Rated Max.Deviation)
FCC Modulation
16KOF1D,16KOF2D,16K OF3E
@20/25/30 kHz
Output |mpedance 50 ohms
80 mV for 60% max. deviation at
Modulation Sensitivity
1000Hz
Channel Spacing 20/25kHz
FM Noise EIA 40 dB
415
CML Fx469

FFSK
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A/D DI/IA

1200 2400 4800 4.1.7
Fx469
xta/Clock [] 10 22 [ Voo
xta [] 2 21 [1 NC
Tx Syncout [] 3 20 [] carrier Detect Time Constant
N [ 4 19 |1 Clock Rate
Tx Signa out [] 5 18 |71 NC
TxDataln [} 6 17 ] Rx Synx Out
TxEnable [] 7 16 [ 1200/2400 Baud Select
Bandpass Out s 15 [ Rx Signd In
RxEnable [] 9 14 [ carrier Detect Out
Veas L[] 10 13 [ Clocked Data Out
vss [ 11 12 ] undlocked Data Out
417 FX469 22pin
Tx Sync Out
Tx Signal Out 140—step
FFSK
Tx Dataln Tx Sync Out
T, Enable
Vb Tx Sync Out
Tx Signal Out
RxEnable
Clocked Data Out ‘ 0  Carrier Detect 0 RxSync
Out 0 Cr
Unclocked Data Out
Clocked Data Out
Rx Sync Out
Carrier Detect Out FFSK
Rx Signal In  FFSK FFSK 0.1uf
Rx Sync Out FFSK
Baud Select 1200Baud 2400Baud

1200Baud 1200Hz - r 1% 1800Hz
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) 2400Baud — 1200Hz r
2400Hz 0
Fx469 4.1.8
VDD
XTAL/CLOCK 1
Vb p—
— .l_:I_l_.I 1~ —_— Vs
T _ XTAL ) n
N [ Carrier Detect
—I:._—I_ Tx Sync Out 3 20 Time Congtant |
—4 19 Clock Rate
Tx Signal Out
5 FX469) 18 [—
Tx Dataln s 17 RXSYNCOuw
Tx Enable 1200/2400 Baud Select
Voo 7 16 _
Bandpass Out 8 15 | |Rz Signal In
j—_ Rx Enable 9 14 Carrier Detect Out
Vpias 10 13 Clocked Data Out ,
Vss 11 12 Unclocked Data Out
Vss
4.1.8 FX469
FX469 419 4.1.10
trxp 1.2us
tp 1.5ms
Tx SYNC Rx SYNC
—| je=teseT
Tx ENABLE
Tx SYNC
tror )
Tx DATA DC D;X DCX DVX DC XB;X DC
— [t
1200 BAUD N (N /" OPENCIRCUIT
Tx Output N\ N
2400 BAUD e /) OPEN CIRCUIT
Tx Output DC: Don't Care —/ ~—
DV: DataVadid
4.19 Fx469



Rx SIGNAL /\ /\

N\

2400 BAUD \/ U U

'LOGIC* 1'iLOGIC® 0'§

Rx SIGNAL /‘\ /\ m

N
1200 BAUD U U U/ U

A

Rx SYNC u
1200 Hz | ! !
—

|

CLOCKED I LOGIC' T’ i LOGIC 0 I
DATA

4.1.10 Fx469
1x 107
10dB SNR
1x 10-2 I\ i
o —
1x 10° \ 2dB SNR —

\
, 20dB SNR
1x 10

N

FX469

1x 10°
50 100 150 200 250 300 500 700 800
mvrms
41.11
FX469 4111
230mV FX469
4.1.6
100 230 1000 mvVrms
— 775 — mVrms

416 FX469



§ 414

GAL PAL EPROM

1’C
PSD3XX PSD4XX PSD5XX

PSD311 wsl
68HC11 8031
PSD311
1)
2) 19 110
[ /O
° PAD 1/0
°
[ ) CMOS
3) PADA PADB
° 40 16
° 1
°
4)
[ /
[ /
°
®ALE RESET
° RD/WR
® MCS51 PSEN
5) 256Kb UV EPROM
° 32K*8
° 8
° 4K*8

0120ns EPROM

PSD311

24

R/W/E

PSD311

PAD

SRAM
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6) 16Kb RAM
° 2K*8
®120ns SRAM

7) /

8)
PSD311 PAD
9)
e44 PLDCC CLDCC
52 PQFP
e44 CPGA
10)
IBM PC W
PSD311 32KB
GAL 8255 8
PSD311
412 44  PLCC PSD311
PSEN EPROM
WR/V,,0rR/W WR
RD/E RD
R/W
CS / A19 cs
RESET

100ns

PAD

PSD311

EPROM 2KB

Al19

SRAM
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AS

ALE or AS /
(AS) ALE AS

(ALE)
AD7/A7 ADO/AO Al16/A19 ALE

PA7 PAO / A /
/
3l
PEl 30071
o 0 s 0w o ek RBNSES
T e e N e N e s Y Y Y O v |
B4 7 [ . [1 39A15
PB3 8 [} [1 38A14
PB2 9 [] [] 37A13
PB1 10 [] [1 36A12
PBO 11 [] PSD311 [1 35A11
GND 12 [] [1 34GND
ALEor AS13 [] [1 33A10
PA7 14 ] [ 32A9
PA6 15 [] [1 31A8
PA5 16 [] [] 30 AD7/A7
PA4 17 [ [l 29 AD6/AG
4112 44 PLCC PSD311
DO D7
PB7 PBO / B /
CMOS
PC2 PCO PAD PAD
ALE Al6 AlS8
AD7/A7 ADO/AO /
ALE /
A8 Al5
GND
Ve +5V
PSD311
8 / /
/0 A7 A0
A DO D7
AD7 ADO
B 1/0 I1/O0
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cs0  cs7 cs0  cs7

ADO/AO /0 A7 AO

A0 A7
AD7/A7 AD7 ADO
A8 Al15
4.1.7
PSD311 41.13
PSD311 80C32 CPU RESET
A8-A10
ALLALS A16-A18
A8-A15 PROG
< > ééiq A19 PORT
CSl
x R PAD A e PAD B e |
RD RD -
WR WR
RESET 13 P.T. RESET 27 P.T. c ﬂ»
ALE/AY CS8-
EPROM CS10
ES7 256K BIT
ADO-AD7] :
- o ) PROG
« PORT
<
CS0- EXP PBO-
cs7 PB7
| B
CSIOPORT
<j Y PROG
RSO SRAM PORT
16K BIT EXp
PAO-
|
AO-A7 PA7
- Alt—>
ALE/AS ADO-AD7/D0-D7 o
RD/E 1]
WR/ R/W',
PSEN
RESET
A19/CS|
4.1.13 PSD311
80C32 PSD311 RESET

PSD311
RESET PSD311
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RC

§ 415

DS1232

PBRST
D
TOL
RST
RST

ST
Vce +5V

DS1232

1)

2)

DS1232

TOL

3)

1 PSD311 80C32
DS1232 MAX707/708 PSD311
2 PSD311 80C32

RC PSD311

80C32 PSD311 80C32

PSD311
Watchdog timer
VLS
DIP8 Dallas DS1232
. | DS1232
% 10% PBRST [ 1¢™ 8 [] vec
™ 2 7 Ot
ToL []3 6 [J RsT
GND [] 4 5 ] RsT
4114 DS1232
RESET CPU
DS1232
250ms
DS1232
TOL Pin3
475V TOL Ve 4.5V

Vee
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DS1232

PBRST
20ms DS1232 250ms
4) Watchdog timer
watchdog “ ”
CPU
CPU
Watchdog 4.1.15 T1
T2 T1l=1s T2=1.01ls T1
T1 T2 T1 T2
T1 T2
T1 T2 Watchdog
T1 Watchdog
J_|_|_|_|_|_|_|_|_|. — H
T2=1.01S
4115 WATCHDOG
4.1.16 CPU
CLK
— CPU
4116  watchdog
DS1232 ST watchdog ST Pin7

DS1232
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Watchdog ST CPU
Watchdog
4, 117
Invalid Strobe  Valid Strobe Indeterminate Strobe
= U . w L
4117 DS1232
DS1232  Watchdog TD Pin2 4.1.8
ms
TD (ms)
62.5 150 250
250 600 1,000
Vce 500 1,200 2,000
41.8
DS1232
5T o>

Ve >— Voo
TOL >—

Digitd
Sampler

| Tderance Bias

| Level Sense
and Debounce

PBRST>—

TD >—— Voltage Sense

H

4.1.18 DS1232
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§ 4.2

ASM51

MS

BS

HDLC
TDMA

BS

n n
= =
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MS

v

A 4

A 4

Y

BS

421

MS

® GPS
® GPS
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BS I
BS I
MS I
MS I
422 MS
8§ 4.3
§ 431
PTT PTT PTT
Tl 0 T2 T4
431
PTT
PTT
T

50%

100ms
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T

PTT

PTT

PTT

PTT

v

4.3.2 4.3.3

4.3.2
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433

fa
434 8§ 311
fq \
.7
fa
434

433

§ 43.2

f2

4.3.2

GPSVMS

f1

7

f1



TDMA

MS
BS
MS BS
1200 5 ms 6 bits 5ms
Totalbits CRC * ? MS
Totabits + 6=A B Be[0,1,2,3,4,5] 431
BS MS BS
5% A ms+ Bx 5/6 ms 6 B x56ms BS
MS BS MS
6 B x 56ms 5A ms
80C32 TH TL
1z, 65536 (TH, TL)| = (6 B)* 24107 (9
fose 6
11.0592MHz 4.3.2
65536 256*TH TL=768* 6 B
TL=0 256 TH=3* 6 B
TH=256 3* 6 B THe[238  253] 433
TH=256 3* 6 B TL=0
6.000MHz 432

1250

65536 (TH, TL) == (6-B)

B=0 12345

432

4.3.1
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Bbit) MS (ms) MS
0 5 63036(0xF63C)
1 5*5/6 63453(0xF7DD)
2 5*4/6 63869(0xF97D)
3 25 64286(0xFB1E)
4 5*2/6 64703(0xFCBF)
5 5/6 65119(0xFESF)
431 6.0MHz
8§ 433
1Hz 100
100s
A 100s A A
°
MS
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1Hz

4.3.2

5

1

3|11 |4

1

2

4.3.2

4.3.2

5s

8s

5

2s 2

4.3.3

11512 ([5(3]|5]|4]5

433

4

8s

4

1 1

2s

80



§ 434

§434.1

GPSVMS

1) CPU

2) RAM

3)

MS

MS

CPU
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1) CPU
2)
3 "

CPU
4)

CPU
CPU

1y
CPU

2)

CPU

CPU

CPU
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CPU
1)
NOP
NOP
LIMP ERR
RETI
2)
RAM30H
0x55
0x55

0x33

ROM

CPU

ROM

ROM

4.35(a),

4.3.5(b)

30H

ERR

LIMP SIMP RET

30H

30H

0x33

30H

30H
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MAIN MOV 30H #55H INT MOV 30H #33H
MOV A  30H MOV A 30H
XRL A #55H XRLA #33H
INZ ERR JINZ ERR
LIMP MAIN MOV 30H #55H
RETI
@ (b)
4.35
8§ 4.34.2
TDMA MS
BS MS
MS
MS
GM300
Time Out Timer
5 MS
5
§ 4.3.4.3
MS
MS
GPSVMS
MS
BS

4.3.6



A
74HC148 CPU RC

4.3.6

BS
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GPSVMS

VMS VMS
(TDMA)
GPSVMS MS
200 /
GPSVMS
1Hz VMS 200
200s 3 1000
1000s 17
1 2
GPSVMS
8§ 5.1
GSM GPS
GPS (TDMA)
(FDMA)
8§ 511 GPSVMS
GPSVMS 5.1.1 (MS)

(Base Monitor Station, BMS), (Monitor Service Center,
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MSC)

MS

16

DC

MS BMS
MS MS BMS MSC
MSC BMS

511
N=4 (Cluster)
MS
A B CD
(Control Channel
(DataChannel  DC) DC
MS
MS

DL BMSUMS

5.1.2

CC)

BMS

MSC

GM300

5.13
TDMA
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UL MSLBMS
MS CcC
CcC BMS CC CcC MS
( ) UL.X BMS
MS( MSC )
DL MS DC
MS DC
MS UL.x
BMS MS
MS
DC CcC 514 12 DL
TDMA UL.0—UL.9 10
MS DL
UL.10 MS
cc: | oL | uof ur| | uLe| uL7]
e J
N il
DL: Down Link, BMSAMS
UL: Up Link, MSABMS
5.1.3 CcC
DC: | DL | ULO| UL1 UL8| UL9JUL10
)l
|
DL: Down Link, BMSAMS
UL: Up Link, MSABMS
514 DC
8§ 51.2
Hand off and Roaming
BMS MS
(Signal Strength  SS) SS BMS
MS CcC BMS MS
MSC MSC BMS MS
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BMS
BMS
BMS

TDMA

CC

UL.10
) BMS
DC

CcC
DC

§ 5.2

(3.1.1)

FH

§ 521

MS

CC MS
(DL
MS
(12 )
(
DL
MS
UL.x
DS

MSC MSC MS
MS
DC
) MS
MS
GPSVMS
1 MS DC
UL .x
(
UL.10
MS
2 MS
MS
Shannon
2
/
1 100MHz
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DS

521
—
521
PSK
PN
1
2
3
m M GOLD
GPS GPS GPS
§2.2
10 kHz 10 MHz Gp=
30dB 15dB 15-
30=-15dB

DS-CDMA
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§ 5.2.2

MS
MS
MS

BS

MS
GPS

BS

MS
GPS

MS

GPSVMS
FSK
DS-CDMA
PN
BS
DS-CDMA
MS

FSK

MS

BS
MS
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GPS GPSVMS GPS
GIS

GPS
GPSVMS GPS

GPSVMS 1997
100
33.6 3.36

110
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AM
ARQ
AS
b/s
BCH
BER
BPSK
BS
BMS
C/A Code
CcC
CCIR
CCITT
CDMA
CMOS
CRC
DC
DL
DFM
DGPS GPS
DLL
DoD
DS
DS CDMA
EMC
EMI
FDMA
FFSK
FH
FSK
GIS
GPS

GPSVMS
GSM
HDLC
1SO

ITU
MOSFET

MPU
MS
MSC
NNSS
NRZ
OEM
(O
PAD

P Code
PN
POCSAG
PSK

PTT

RTK

TACS
TDMA
UHF

UL
USGIC
WADGPS

GPS

GPS

GPS
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GPS (GPS-based Vehicle Monitor System, GPSVMS)
GPS(Global Positioning System)

GPS

1993 [ 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000

100 [180 [3.10 |6.00 |11.00]20.00 | 25.00 |30.00

045 (100 [180 |[324 |580 |10.00 |15.00 |22.50
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GPSVMS

GPSVMS

108




CC: | DL | ULO| UL1 UL6| UL7
« )
{
DL: Down Link, BMSAMS
UL: Up Link, MSAABMS
DC. | DL | ULO| UL1 UL8| UL9UL10
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