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Abstract—In this paper, GSM signal strength was measured in 

order to detect the type of the signal fading phenomenon using one-
dimensional multilevel wavelet residual method and neural network 
clustering to determine the average GSM signal strength received in 
the study area. The wavelet residual method predicted that the GSM 
signal experienced slow fading and attenuated with MSE of 3.875dB. 
The neural network clustering revealed that mostly -75dB, -85dB and 
-95dB were received. This means that the signal strength received in 
the study is a weak signal. 
 

Keywords—One-dimensional multilevel wavelets, path loss, 
GSM signal strength, propagation and urban environment. 

I. INTRODUCTION 

NVESTIGATION of the global system for mobile 
communication (GSM) signal strength fading may help us 

in planning and designing of a radio communication system 
more especially unguided path like GSM signal which is 
prompted to the many types of interferences. Usually, better 
understanding of the GSM signal strength fading helps us to 
choose some important network parameters, for example, 
transmitter power, antenna height, antenna gain, and antenna 
general location [7]-[10], [12]. An ideal propagation means 
equal propagation in equal directions. Unfortunately, in real 
life situation, it is not feasible due to some factors between the 
base station (BS) and the mobile unit (MU) that attenuates the 
signal, such factors may be responsible for reflecting, 
refracting, absorbing, and scattering the GSM signal before 
reaching the MU [1]-[6]. Therefore, in order to receive 
efficient signal strength it becomes essential to conduct 
feasibility studies to have almost or an accurate bill of these 
factors before undertaking a design of the radio 
communication path.  

This work, propose to use wavelet residual method to detect 
the type of fading in the study area in terms slow or fast fading 
phenomenon and also, to use neural clustering to determine 
the signal received in the study area. 

II. STUDY AREA AND METHOD OF DATA COLLECTION 

The data is collected in a day time with MU in 
Dnepropetrovsk city, Ukraine at different locations. The city is 
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typically an urban area which consists of; tall buildings, 
significant number of trees, river Dnepr that divides the city 
into two and usual human activities like vehicle movements 
during the time of the day. On the MU, there are 0 to 5bars 
signifying the signal strength received at the destination. The 
network bars on the MU range from 0 to 5 bars, the lowest bar 
is 0 and is the weakest signal while the signal strength 
increases as the number of the bars increase, which means the 
strongest signal is 5 bars. Usually, GSM signal strength is 
measured in -dBm; that is, the power measured (dB) multiple 
by the distance between the transmitter (BS) and receiver 
(MU). The useful range is from -110dBm to -50dBm in a 
frequency range of 900MHz to 1800MHz or 1900MHz 
depending on the environmental requirements. The smaller the 
number of the dB received by the MU the worse the reception 
or quality of service (QoS). Therefore, -50dBm is much better 
than -110dBm. In this work, 0 (no bar) is assigned to -
105dBm, subsequently, 1bar = -95dBm, 2bars = -85dBm, 
3bars = -75dBm, 4bars = -65dBm and 5bars = -55dBm. The 
MU from transmitter is located in different positions. Starting, 
from; 400m to 4000m.  

III. WAVELET DECOMPOSITION AND THE RESIDUAL              

PREDICTION ALGORITHM 
 

The wavelet transform is used to decompose the attenuated 
signal measured with one-dimensional multilevel wavelet. Full 
wavelet decomposition of the attenuated signal measured 
usually provides information about the time and the frequency 
of the signal at numerous scales. Thus, the signal can be seen 
in detail and approximated form both on the octave axis (j, J) 
respectively [11]-[13]. As shown in the Fig. 1, where the 
approximated signal is situated on the upper scale ranging 
from 1 ≤ J ≤ J0 while the detail signal on the lower scale 

ranging from 1 ≤ j ≤ J0. The wavelet coefficients ),( kJax ,

),( kjd x are derived from the relationship in (1) below after 

full decomposition.  
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where a is the positive number which defines the scales and b
is the real number that defines the shift in (1) sometimes called 
child wavelets derived from mother wavelet. Full wavelet 
decomposition (FWD) of (1) is given in (2) 
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