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Graphical abstract 
 

 

Abstract 
 

This paper presents the method to analyse the effect of building on the L-band Mobile 

Satellite (MS) system using low-power Global Positioning System (GPS) receiver. The method 

includes measurement, experimental and data analysis. The analysis of the signal 

performance under building effect measurement was carried out with respect to the signal 

to noise ratio (SNR), elevation and azimuth angle. In measurement method, the National 

Marine Electronics Association (NMEA) sentences obtained from the satellite via GPS 

receiver was used to get the signal propagation parameters. The NMEA Extractor used to 

extract the NMEA data using C++ programming language and Ngraph software to 

construct the graphical presentation for analysis method. The analysis shows relationship 

between SNR and elevation and azimuth angle. The comparison between open space 

and building effect was carried out and the results have shown that the presence of the 

building affect the quality of the satellite signal received. 
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1.0  INTRODUCTION 
 

MS system refers to transmission via satellite from non-

stationary’s transmitter and receivers. MS systems are 

suitable for mobile user and more flexible in terms of 

navigation systems on moving vehicles [1]. The main 

advantage of MS system compare to Fixed Satellite 

(FS) system is how the coverage signal of MS system is 

spotty over rural area and it is available for 

movement transceiver. Therefore, the MS system is 

suitable to system of mobile user and more flexible in 

terms of navigation system on moving vehicles. 

GPS is the system in navigation in an accuracies 

range from a few millimetres until 15 meters [2]. 

Constellation of GPS is at least 24 Medium Earth Orbit 

(MEO) satellite that transmit microwave signal in six 

orbital planes and requiring a minimum of four 

satellites per planes. GPS satellites are orbiting the 

earth about 12,000 miles above the earth with speed 

of 7,000 miles an hour [3]. It makes two complete 

orbits in 24 hour. The GPS system enables the user to 

locate the accurate position by consulting radio 

receiver.  

The main factors that cause the propagation 

impairment in MS system are shadowing effect, 

ionospheric effect and multipath fading. Shadowing 

effect such as building, tree and terrain is interacted 

with wave propagation via diffraction, reflection and 

scattering. The signal that was blocked by building 

caused the signal propagated into different path 

before it arrived at receiver. These multipath signals 


