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ABSTRACT:

GPSreceiver and GSM modem Robot is developed with the help of Microcontroller based Keil software.
This system is develop to track the location by collecting the information about latitude, longitude and
their directions using GPS device and sent this information to GSM/CDMA through internal USART
using serial cable RS232. Microcontroller is used as the heart to receive the data from GPS device.
Internal USART receives data from a serial cable. Keil software from Microchip is used for
implementation.
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1. INTRODUCTION

GPS Receiver Navigation is the technology of ggttrcraft or person from different location. In sooases a
more accurate knowledge of our position, latitudagitude, altitude, speed or time to a desiredini&on is
required. Radio navigation aids are one of the gation aids to transmit electronic signals anddfwe are
more complex for relatively short wavelengths. Hygaiccurate systems generally transmit where vartgpes
of radio navigation aids exist. User must remaithini line of sight (LOS) whereas systems broadngstit
lower frequencies (longer wavelengths) are nottéchito LOS but are less accurate. A person abtetapute
their position signals from one or more radio natign aids. It is important to note that it is thger radio
navigation receiver that processes. These sigmadscamputes the Position fix. The receiver perfotins
necessary computations (e.g., range, bearing amda¢sd time of arrival) for the user to navigadeat desired
location. Global Positioning System (GPS) is albéased navigation system, It is based on tveputation
of range from the receiver to multiple satellitgsrbultiplying the time delay that a GPS signal reetatravel
from the satellites to the receiver by velocitylight based on the distances from at least fowgllgat it can
compute the position of the user. This whole fwordtig of the GPS receiver involves analog and dligit
processing of the received GPS signal. Involvesriilg, amplification, down conversion and Analogdigital
conversion in the analog processing which it waldone by the front end portion of the GPS recéiVaereas
the digital processing can be implemented eitheh8IC and FPGA Or microcontroller.

2. BLOCK LEVEL DESCRIPTION

Microcontroller is simply a computer on a singleiCht’s widely used in the embedded system produot of
the most critical needs of on embedded system idetyease power consumption and space. This can be
achieved by integrating more functions into the Gip[1].
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Fig. 1: Block Diagram of 8051 Microcontroller [2]
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Fig. 2: Block Diagram for Receiver
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2.1. Active GPS Antenna

GPS antennas are available from a different typemahufacturers and include at a minimum low-noise
amplifier and a band pass filter. An active anteisneequired due to the low transmit power of GRg&liites
and the degradation and attenuation of the signalgoes through the atmosphere.

2.1.1 SE4110L

In this paper the SE4110L is a complicated chipsesisting of a several sub-stages. The subsysiesngery
similar to those of a super heterodyne receiven tie addition of a high-frequency A/D converteheTdevice
outputs the magnitude and sign of the receivedasigh 4.092 MHz the SE4110L will provide the digdita
sampled GPS L1 signal to the Microcontroller.

2.1.2 Microcontroller
A micro-controller can be compared to a small staluhe computer, it is a very powerful device, vhis
capable of executing a series of pre-programmed tasd interacting with other hardware devices.

CPU RAM ROM

/10 Timer Serial COM Port

3. METHODOLOGY

3.1. Design and Implementation of GPS Receiver

GPS modem a device that in used to receive sidrais satellite and which also provide Informatiomoat
latitude, longitude, time, speed etc . The GPSg#ur is more popular In mobiles for they help augrack the
road maps. There is an antenna in a GPS modem Wgchives the satellite signals and transfers tioethe
modem. Through modem data is converted Useful inédion and sends the output in serial RS232 |amiell
format. The information about Latitude, longitude & sent continuously and accompanied by an iifilemt
string. This paper show interfacing between GPSanoénd 8051 microcontroller and extract the Locatio
(latitude, longitude, altitude, speed, time etopnirthe $GPRMC string and display it on LCD.

3.2. Interfacing between 8051 and GPS

USART (The Universal Synchronous and Asynchron@unmbReceiver and Transmitter) is used to interfap
interface between 8051 and GPS, It's transmit aeceRe serial data by TxD and RxD respective ib alsed
in Asynchronous mode transfer data With 8 bits da&aud rate is 9600 bps, frame format 1 startaliti 1 stop
bit. For The GPS, The USART operate in Full-time@ion mode for transfer data 124bytes per seemad
setup the periodical output data, there are Posftatitude, longitude, altitude, course, speedjiellime data,
GPS satellite information and Error index inforroati
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Fig. 3: Interfacing between 8051 MicrocontrolledaBPS Receiver

3.3. Flowchart for I dentifying Sentence | dentifier
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3.4. Flowchart for Receiving and Extracting Data
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Fig.5: Flowchart for receiving and extracting data

4. RESULT

4.1. NMEA Output Messages

The NMEA-0183 Output Messages are shown as below:;
NMEA Record Description&SPGGA Global positioning system fixed data: timesition, fixed typeGPGLL
Geographic position: latitude, longitude, UTC timleposition fix and statuGGPGSA GPS receiver operating
mode, active satellites, and DOP valuBRGSV GNSS satellites in view: ID number, elematiazimuth, and
SNR valuesGPRMC Recommended minimum specific GNSS data: tétate, position, course, spe&PVTG
Course over ground and ground spegeBZDA PPS timing message (synchronized to PPS).

TBR-92 adopts interface protocol of National Marfiectronics Association's
NMEA-0183 Version 3.00 interface specification. SR-supports 7 types of NMEA sentences (GPGGA,
GPGLL, GPGSA, GPGSV, GPRMC, GPVTG, and GPZDA). Tdefault output sentences are GPGGA,
GPGSA, GPGSV, GPRMC, and GPVTG. The USART commuioicgparameters are 4800 bps, 8 data bits, 1
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stop bit, and no parity. Other output sentencesdbate, and related configurations could be regddsased on
MOQ.

Single message example
$GPGGA,101229.487,3723.2475,N,12158.3416,W,1,0B.0M, , , ,0000*3E
$GPGLL,2446.8619,N,12100.2579,E,060725.000,A,A*7E
$GPGSA,A,3,05,02,26,27,09,04,15, , ,,,,1.8,150111
$GPGSV,3,1,12,07,62,081,37,16,61,333,37,01,60,¥685356,053,36*74
$GPGSV,3,2,12,03,43,123,33,23,32,316,34,14,17,052)316,263,33*78
$GPGSV,3,3,12,19,17,210,29,06,08,040,,15,06,1171275,092,27*7E
$GPRMC,151229.487,A,3723.2475,N,12148.3416,W,00B862,120598,, A*5F
$GPVTG,,T,,M,0.00,N,0.0,K,A*13

$GPZDA,060526.000,20,06,2006,,*51

COM Port Terminal

Fart Settings | l Cloze COR Part

BGPREMC03847.000,4, 2247 BAE .M 07552 5445 E 00D 28261, 2871271 0,,.4%
6D
BGFY TG 28260, T . M.O.00. M 000, K A5

BGPGGAT03848.000,2241 65957, M.0YEEE 445 E.1,8.0.89.567 5.h4,-59.6.k.*
7E

FGEPEMC 03545.000,A, 2247 BA5 7 M. 07552 5445 E.0.00 282 61,281 21 0,..4%
b2

FGRYTG.282.61. T M.0.00. M 000, K. A52

BGPGGAT03845.000,2241 65957, M. 07552 5445, E.1,8.0.88.567 5.h4,-59. 6.,
HE

$EPGeAn 309, 1523, 18.05 22 14 06,.... 1. 26.0. 680, 8270C

BGPGEY. 41,1 3.21.67,.057, 1852353, 15,22.41,.30,35,14,39,21 4,237 A,
FGPGEY.4.2.13.09.30,096.31,06.28,.302,31,15.28.039.1 6,249,251 71.15%79
FEPGSY.4.3.13.27.22.071..03.17.308,22.30.01. 228,165,071, 261 78
BGPGEY.4.4.13.55..%7B

FGFRMC03649.000,A,. 2241 6357, M.07552 5445,E.0.00,252.67,.281210...24*

B3 =
PG TGE2E2.60. T . W.O.00. M. 0.00, K. A%52 v

COk1 4300 KRS8 1 Handshake: Mone OPER
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Fig.6: Using 8051Microcontroller Receive GPS Data

5. CONCLUSION

This work is used in Vehicle Tracking System, ithe technology used to determine the location wékicle
using different methods like GPS and other radieigaion systems operating through satellites arodirnd
based stations. Vehicle information like locatiatalls, speed, distance traveled etc. can be vieneal digital
mapping with the help of a software via Internetei data can be stored and downloaded to a comfpater
the GPS unit at a base station and that can lateséd for analysis.
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