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ABSTRACT 

GPS is an electronic circuit, which captures satellite signals and calculates current location. The GPS signals are 

transmitted to Ubuntu System, which will be the Base Station. The experiment uses Skytraq-96 GPS chip and ZigBee technology 

to transmit signals wireless. XGPS software installed at the Ubuntu laptop will calculate and display following informations - 

Latitude, Longitude of current location and satellite position at the Sky, when the experiment is conducted. The results are 

displayed graphically for Tumkur, where experiments are conducted. 
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1. INTRODUCTION 

GPS is a outdoor positioning system, which is 

used in applications like navigation, location , tracking , 

locating exact position, suited routing etc . In navigation 

application continuous timing and positioning 

information is necessary. The satellites will send signals 

to the GPS receiver. It has outdoor antenna which receive 

the signal and it is processed by the skytraq IC and the 

raw data is fed to the zigbee receiver is connected to the 

Ubuntu lap, which will derive current geographical 

location and currently available satellites using graphical 

output. At the Ubuntu receiver using Xgps software, the 

signal is analysed and current satellite positions and 

location information is displayed graphically. The XGPS 

software installed at Ubuntu machine will receive and 

analyse the signal. The current satellite position and 

location information is displayed graphically. 

2. RELATED WORK 

Modern satellite navigation system uses Global 

Positioning System (GPS), for the location tracking 

(Richard B. Thompson, 1998). The satellites are 

transmitters which transmits radio signals. The original 

design has 18 satellites, with 3 satellites in each of six 

orbits. GPS receivers are hand-held and they run on small 

batteries, weights 200 gm and costs around 1800 Indian 

rupees. These devices will output latitude, longitude and 

altitude. The accuracy will be within 100 meters, and 

altitude with an error less than 150 meters. GPS has many 

applications especially in the area of tracking/navigation 

which works in any weather condition (Ahmad Ashraff 

Bin Ariffin et al. 2011). 

XGPS is an open source (Alfred R. Lopez, 

2010), which gives one such algorithm. This algorithm is 

an extension to stand alone GPS system which locates 

ones position. Using this algorithm the distance between 

two locations can be measured. This GPS module will 

generate the co-ordinates of the latitude, longitude and 

angle between the two positions. According to another 

white paper (Rashmi Bajaj et al. 2002), which describes 

the latest technology, which consists of a network of 24 

satellites, spaced so that at least 5 are in the view from 

every point on the globe. Each satellite emits radio 

signals that a receiver present on the hand-held device 

estimates the satellites location and the distance between 

satellites and receiver. The receiver determines its 

position using information from 3 satellites precisely 

using a technique known as Trilateration. The receiver 

determines users latitude, longitude and altitude. GPS 

determines the time needed by a satellite signal to reach 

the receiver. It also compares a unique digital signature 

for a satellite with the receivers PNC in order to 

determine the signals travel time. GPS technology 

(Jiung-yao Huang and Chung-Hsien Tsai, 2008) is 

increasingly being applied in many different military 

applications beyond navigation. Soldiers use GPS in 

Land Warrior, guidance to the drop zone in night or 

inclement weather operations, airborne/airlift operation. 

Jiung-yao Huang and Chung-Hsien Tsai (2008) 

paper describes GPS retransmission systems, its 

architecture, multiple antenna systems, use of GPS 

splitter, automatic signal level control. The datasheet are 

(Anis Drira, 2006) studied to conduct accurate 

experiments. GPS is mainly used for navigational system 

to attain high positioning accuracy (Carl Fenger, 2009) 

ranging from tens of meters down to millimeters. 
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Related work (Peter Mount, Blog) explains how 

GPS can be communicated with Raspberi Pi computer, 

which runs Ubuntu like OS namely raspbian. To make a 

computer as GPS receiver, we need to install following 

softwares gpsd, gpsd-clients ,python-gps. The 

information can be viewed on a X-Windows system. 

Open terminal and type xgps will open GUI Window and 

the live data is displayed. 
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Fig. 1: Block diagram of the experiment – Sender 

3. EXPERIMENTAL SETUP 

The Zig bee receiver is connected USB port of 

Ubuntu system and gpsd server is started. xgps is invoked 

to display the ouput. 
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Fig. 2: Block diagram of the experiment - Receiver 

Experimental Set Up: The connections are made 

as circuit diagram. The GPS antenna is placed outside the 

window and GPS board is attached to it . The ZigBee 

Transmitter is connected to the GPS module and it will 

send GPS signals to Ubuntu base station , where ZigBee 

receiver will receive these signals. These signals are fed 

to XGPS Server and location information is displayed by 

GUI. 

sudo chmod 777 /dev/ttyUSB0 

gpsd /dev/ttyUSB0 

xgps 

 

 
 

 

Fig. 3: GPS Ttumkur location 
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Fig. 4: Serial terminal output 

 

4. RESULTS 

According to http://www.worldatlas.com/as/in/ 

ka/where-is-tumkur.html, Tumkur is a city found in 

Karnataka, India. It is located 13.34 latitude and 77.10 

longitude and it is situated at elevation 814 meters above 

sea level”. 

The xgps result is : 13.33 N, 77.122 E, 

835.700m 

The experiment uses GPS antena, which 

operates on Frequency of 1575.42MHz, NSK33 GPS 

Board1, Skttraq96 IC chip, 2.4 GHz RF Transceiver 

CC2500 and Ubuntu laptop. 

The above figure shows serial terminal output at 

the Ubuntu system, which is invoked using XGPS 

Program. These information are processed and satellite 

position at sky and Tumkur location is displayed. ZigBee 

is con-nected to USB Port and it is accessed from the 

Serial Port as /dev/tty/USB0. XGPS (use internet 

resource) 1. GPS System 2. GPS Antenna. 3. IC Sky 

Track 96. 4. ZigBee TX.                5. Ubuntu System. 6. 

ZigBee RX. 

5. CONCLUSION 

The GPS receiver will receive signals from 

satellite and it is transmitted to Ubuntu via zigbee 

technology. The Xgps software will analyze the output 

and location and satellite positions are graphically 

displayed. Future work can be done to utilize this circuit 

in routing in long range communication using 

geographical based routing strategy. 

 

FUNDING 

This research received no specific grant from 

any funding agency in the public, commercial, or not-for-

profit sectors. 

CONFLICTS OF INTEREST 

The authors declare that there is no conflict of 

interest. 

COPYRIGHT 

This article is an open access article distributed 

under the terms and conditions of the Creative Commons 

Attribution (CC-BY) license 

(http://creativecommons.org/licenses/by/4.0/). 

 

REFERENCES 

Ahmad Ashraff Bin Ariffin, Noor Hafizah Abdul Aziz 

and Kama Azura Othman, Implementation of GPS for 

Location Tracking, IEEE Control and System 

Graduate Research Colloquium, 77-81(2011). 

 https://doi.org/10.1109/ICSGRC.2011.5991833 

http://www.worldatlas.com/as/in/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1109/ICSGRC.2011.5991833


Sheeba Farheen et al. / J. Environ. Nanotechnol., Vol. 6(1), 67-70 (2017) 

70 

Alfred R. Lopez, GPS Landing System Reference 

Antenna BAE Systems, IEEE Antennas and 

Propagation Magazine, 52(1),  104-113(2010). 

 https://doi.org/10.1109/MAP.2010.5466404 

Anis Drira, GPS Navigation for Outdoor and Indoor 

Environments, Project in Lieu of Thesis presented for 

the Masters of Science Degree, The University of 

Tennessee, Knoxville, May 2006. 

Brian Paul, White Paper A Case Study of GPS 

Retransmission Inside Military Ground Vehicles, 

GPS Source, Inc., 01-08 (2012).  

Carl Fenger, Tomaz Petaros and Rado Sustersic, The 

Promising Marriage of Wireless and GPS 

Technologies Convergence leads to new breed of 

location based services, A white paper, November 

2009. 

Ivan Stojmenovic, Position-Based Routing in Ad Hoc 

Networks, IEEE Communications Magazine, 40(2), 

128-134(2002).  

 https://doi.org/10.1109/MCOM.2002.1018018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jiung-yao Huang and Chung-Hsien Tsai, ”Improve GPS 

Positioning Accuracy with Context Awareness, IEEE 

Int. Conf. Comp., 94-99(2008), IEEE 

 https://doi.org/10.1109/UMEDIA.2008.4570872 

Peter Mount, Blog, Getting GPS to work on a Raspberry 

PI, https://blog.retep.org/ 

Rashmi Bajaj, Samantha Lalinda Ranaweera and Dharma 

P. Agrawal, GPS: Location-Tracking Technology, 

35(4), 92-94(2002).  

 https://doi.org/10.1109/2.993780 

Richard B. Thompson, Global positioning system: The 

Mathematics of GPS Receivers, Mathematics 

Magazine, 71(4), 260-269(1998). 

https://doi.org/10.2307/2690697 

SkyTraq Venus 5 - GPS Module, Data Sheet. 

https://www.sparkfun.com/datasheets/GPS/Modules/

Skytraq-Venus634FLPx_DS_v051.pdf 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 
 

https://blog.retep.org/

