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INTODUCTION
This project is a reference to budding engineers or a helping hand to those who willing to work and interface a GPS Receiver with microcontroller and making their own channel to communicate with satellite, seeking for some useful information from satellite to make a effective and efficient system.
GPS
In a simplest way ‘The Global Positioning System (GPS)’ is a satellite-based navigation system that consists of 24 orbiting satellites. This satellite transmits an amount of information in string format (e.g.: latitude, longitude, altitude, time etc.) which we are going to cover further. If any want a detailed description about GPS, just search on web or visit ‘Engineers Garage’ official website, you will get plenty of information.
GPS Receiver

GPS Receiver received the information in string format, transmitted by Satellites, which uses this information to calculate different parameters between it and satellites. With information from satellites, a GPS receiver can fix its location on the ground from the known position of the satellites.
Now I want to drag your attention on the purpose of this project. In this project, we are going to display ‘Latitude & Longitude’ used for positioning of an object on the earth. So let’s talk about how a GPS receiver fixes its location on the ground, as i above said and the find the location of an object on the earth.
Position Locator

Let me tell you, if we want an object location on the earth, GPS receiver have to connect with minimum 3 Satellite at the point of time. Now i explain this in a simple way by the help of fig 1.1:
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Fig 1.1

In Fig 1.1, I am trying to symbolize ‘Earth with a Sky Blue Circle’, ‘Satellites with Dark Blue’, ‘Satellites radius with Black outline circle’ and the ‘position with small Red circle’.
So let us assume we are standing on the earth with GPS Receiver and receiver is connected with two satellites- Satellite 1 and Satellite 2 at the time of instant. Both satellites have its own radius and after connecting with GPS Receiver, both radius will intersect with two points. This means we got two positions of us with respect to satellite at the same point of time which is practically not possible. So we will not able to fix our fix position in this case.
Now look at the Fig 1.2:
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Fig: 1.2

Problem solved. If our GPS receiver is connect with minimum 3 satellite at point of time, we got three radius by Satellite 1, Satellite 2 and Satellite 3, and all three radius will intersect in a common point and that common intersect point is our fix location on the earth with respect to satellites, that I meant in the starting of this section. I hope now you will be able to understand the concept.
INFORMATION TRANSMITTED BY SATELLITES
A list of information as string format given by Satellites as shown below in Table-1:
[image: image4.jpg]Table-1: NMEA put Sentence
Option Description
GGA Time, position and fix type data.
GPS receiver operating mode, active satellites used in the position
it solution and DOP values.
The number of GPS satellites in view satellite ID numbers,
€y elevation, azimuth, and SNR values.
RMC Time, date, position, course and speed data. Recommended
Minimum Navigation Information.
VTG Course and speed information relative to the ground.





Along with this information, we need to find position which the ultimate purpose of our project, so we are going use only ‘GGA’ string. All string starts with ‘$GP’ which is a "talker ID" a two-character prefix that identifies the type of the transmitting unit. By far the most common talker ID is "GP", identifying a generic GPS. The detailed description of ‘$GPGGA’ string is given below in Table-2 and Table-3:
[image: image5.png]$GPGGA,064951.000,2307.1256,N,12016.4438,E,1,8,0.95,39.9,M,17.8,M,,*65

Table-2: GGA Data Format
Name Example | Units Description
Message ID SGPGGA GGA protocol header
UTC Time 064951.000 hhmmss.sss
Latitude 2307.1256 ‘ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
EMW Indicator E E=east or W=west
Position Fix |1 See Table-3
Indicator
Satelites Used ) Range 010 14
HDOP 095 Horizontal Dilution of Precision
MSL Allitude 399 meters | Antenna Altitude above/below mean-sea-level
Units M ‘meters | Unis of antenna alltude
Geoidal Separation | 17.8 meters
Units [ ‘meters | Unis of geoids separation
‘Age of Diff. Corr. second | Nullfields when DGPS is not used
Checksum “65
<CR> <LF> End of message termination
n Fix Indicator
Value Description

0 Fix not available

1 GPS fix

2 Differential GPS fix
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BLOCK DIAGRAM

BLOCK DIAGRAM DESCRIPTION

AVR (ATmega16/16L- 8 bit) MICROCONTROLLER
The ATMEGA16 is a low-power, high-performance CMOS 8-bit microcomputer with 16K bytes of Flash programmable and erasable read only memory (EPROM). The device is manufactured using Atmel’s high-density nonvolatile memory technology and is compatible with the industry-standard MCS-51 instruction set and pin out. The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel ATMEGA16 is a powerful microcomputer which provides a highly-flexible and cost-effective solution to many embedded control applications.

PIN OUT

[image: image7.emf]
FEATURES OF ATMEGA16

· High-performance, Low-power AVR® 8-bit Microcontroller

· A16K Bytes of In-System Self-programmable Flash program memory 

· Advanced RISC Architecture

·  512 Bytes EEPROM

· Real Time Counter with Separate Oscillator

· Four PWM Channels

· 8-channel, 10-bit ADC

· 1K Byte Internal SRAM32 Programmable I/O Lines

· 40-pin PDIP, 44-lead TQFP, and 44-pad QFN/MLF

· Operating Voltages 2.7 - 5.5V for ATmega16A

· Speed Grades: 0 - 16 MHz for ATmega16A

· Active: 0.6 mA ,Idle Mode: 0.2 mA

· Programmable Serial USART

· Master/Slave SPI Serial Interface

· Programmable Watchdog Timer with Separate On-chip Oscillator

16X2 CHAR LCD DISPLAY
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PIN DIAGRAM:
GPS RECEIVER
For this project, i am using GPS Receiver named “GTPA010 GPS Receiver with Embedded Antenna (FGPMMOPA6E)”. This is a Micro GPS Module has the following features. 
*Note that it has an onboard antenna - no need to connect a separate antenna.
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FEATURES

	CPU

	Processor
	ARM7EJ-S

	Technical

	Digital I/O Type
	3.3V TTL

	IC used
	MTK MT3329

	Relative Humidity
	5% to 95% (no condensing)

	Sensitivity
	Acquisition：-148dBm (Cold Start), Reacquisition：-160dBm 1, Tracking：-165dBm

	Frequency
	L1, 1575.42MHz, C/A Code - 1.023 MHz

	Features

	Other
	WAAS, EGNOS,MSAS ,GAGAN supported, Position Accuracy - 3m, Hot start: 1.0s, Warm start: 34s, Cold start: 35s, Protocols: NMEA 0183 v3.01 (Default：GGA,GSA,GSV,RMC,VTG), MTK NMEA Command

	Wireless

	Channels
	66 Channels

	Communications

	Communication Interface
	UART Interface - TTL level serial port

	Data Transfer Rate
	Default：9600bps, (4800/9600/38400/57600/115200 bps by customization)

	Power Supply

	Operating Voltage
	3.2V to 5.0V (Typical：3.3V)

	Operating Current
	<30mA at 3.0V

	Power
	100mW

	Physical

	

	Connectors
	1 x 10pins Header

	Package Contains
	1 x 433MHz SI4432 Wireless Transceiver Module

	Range
	3m Position Accuracy

	Operating Temperature
	-40°C to +85°C
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PINOUT

Out of these 10 pins, i use 7 pins for this project. Pins names are:

1) VCC    2)  ENABLE   3) GND     4) VBACKUP     5) 3D-FIX    6) GND    7) TXD
1) VCC: The main DC power supply for the module. The voltage should be kept between from 3.6V to 5V. The ripple must be controlled under 50mVpp. Connect it to microcontroller VCC Pin.
2) ENABLE: With a low level, it causes the module to reset. Connect it to VCC Pin.
3) GND: Ground. Connect it to microcontroller ground pin.
4) VBACKUP: This is the power for GPS chipset to keep RTC running when main power is removed. The voltage should be kept between 2.0V~4.3V, Typical 3.0V. If Vbackup is no supplied with power, GPS module will revert back to default setting and perform cold start when re-started. Connect it to VCC Pin.
5) 3D-FIX: The 3D-FIX was assigned as fix flag output, if not used, keep floating. 
Before 2D Fix :

The pin should continuously output one-second high-level with one-second low-level signal.
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After 2D or 3D Fix
The pin should continuously output low-level signal.
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So i connect a LED with this pin, as shown in schematic diagram below, to check the whether GPS data is fix or not.

6) GND: Ground. Connect it to microcontroller ground pin.
7) TXD: This is the UART transmitter of the module. It outputs the GPS information for application.

POWER SUPPLY
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Power supply for the complete unit can be derived from the mains using a step-down transformer of 230V AC primary to 0-12V, 500mA secondary. A full- wave rectifier followed by a capacitor filter is the output voltage and feeds it to the 5-volt regulator (LM7805) whose output is used to the power supply requirements of microcontroller circuit, other IC’s. 
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GPS INTERFACING WITH MICROCONTROLLER 
SCHEMATIC DIAGRAM



WORKING PRINCIPLE
As shown in schematic, I have connected GPS VCC, ENABLE, VBACKUP pins to Microcontroller’s VCC, GPS GND pins to Microcontroller’s GND pin and GPS TXD pin to Microcontroller’s RXD pin (e.g. PD0 pin) because whenever  GPS transmits data, Microcontroller received that data.

This type of communication is called ‘USART Communication’ based on ‘RS-232 Protocol’ which is simplest way to communicate with such type of devices for a beginner which provides USART output or input.
(*NOTE: If you are not aware of USART Communication, please go through its tutorials which are easily available on web or ‘Engineers Garage’ official website.)
When you power up, the red LED connected with GPS Receiver is start blinking because GPS Receiver position is not fix at this time. So wait for LED blinking to be stop. When LED Blinking is stop, means GPS Receiver now fixed its position and the information provided by it is a valid information at this time.
The following algorithm is used to extract the latitude and longitude information from the GPS module using $GPGGA string and display it on a LCD:
1.      Receive data from GPS and check weather that data is equal to $. If the data matches go to next step else wait for $.
2.      Check data continuously and check if the received byte is equal to GPGGA
3.      If the step (2) matches completely then go to step (4) else go back to step (1)
4.      Leave first comma and wait till second comma (since we not looking for time). 
5.      Start taking data in an array lati_value[ ] till the next comma.
6.      Get latitude direction in lati_dir
7.      Do the same for longitude
8.      Display the values on LCD and go back to step (1).
You will get following result on LCD:

Congratulation!!!!  We have successfully done this project.

CONCLUSION
A position locator can be easily implemented with the grouping of simple controls and basic knowledge of interfacing devices and USART communication or it can be more compelled if we are going to use some other parameters with the same time. 
Well more knowledge is gained and more experiences are faced. Lot of information’s are collected ultimately, I have concluded with a great pleasure for achieving my aim.




































































































































Full Wave Rectifier Ic
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Step down Transformer
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