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The ability to accurately characterize the wireless communication channel 
is essential for testing and designing any wireless communication systems.  
It fulfills the demand for a better quality of communication service in terms 
of higher bits rate and the use of spread spectrum technology.  One of the 
challenges for wireless channel characterization is the need to demonstrate 
an appropriate method to characterize the wireless channel hence, effective 
channel mitigation technique can be developed to minimize deleterious 
effect arise from the channel namely the short terms variations due to 
multipath fading.  This propagation environment affects the transmitted 
signal in terms of scattering, diffraction and reflection as it traveled towards 
the receiver causing the signals to be received distorted or interfered. 
Therefore, the central issue in this thesis is to determine appropriate 
techniques to characterize such a channel.  A statistical property was 
adopted to represent properties of the channel which was categorized 
under wide sense stationary uncorrelated scattering (WSSUS) conditions.  
In achieving research objectives, four methods are employed namely Cross 
Correlation Function (CCF), Cross Ambiguity Function (CAF), Cross 
Wigner Ville Distribution (CWVD) and Cross S Transform (CST).  The 

Metals generally tend to move to its original state by corrosion process. Mild 
steel is an alloy form of iron, which undergoes corrosion easily in acidic 
medium. Palm cooking oil waste (PCOW) was introduced as a new organic 
corrosion inhibitor due to its fatty acids content. PCOW was soluble and 
stable in water at pH 11, 50˚C with ratio 75: 25 oil to water respectively. The 
reaction between fatty acid in PCOW with NaOH was produced surfactants 
which solubilise oil in water and produce o/w emulsion. The fatty acids 
in PCOW were further reacted with diethylene triamine to increase the 
adsorption process of PCOWAI on steels surface. The inhibition behaviour 
of palm cooking oil waste inhibitor (PCOWAI) on mild steel in 1M HCl 
as corrosive solution containing different concentrations of PCOWI at 
299, 323 and 343K was investigated by weight loss and potentiodynamic 
polarization and electrochemical impedance spectroscopy. It has been 
observed that corrosion rate decreases and inhibition efficiencies and 
surface coverage degree increases with increasing in PCOWI concentration. 
The maximum inhibition efficiency 100% was observed in the presence of 
0.25 M inhibitor at 299K. The recorded potentiodynamic polarization data 
indicated the basic modification of steel surface as a result in a decrease 
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transmitted signals used are pass band modulation signals and linear 
FM signals.  CCF and CST can determine the time delay profile of the 
channel while the other two methods were capable of estimating all the 
parameters required.  Both the CAF and the CWVD are able to describe 
the signal spreading under multipath condition.  The time delay spread 
is estimated based on peak detection between the paths while Channel 
Impulse Response (CIR) is estimated based on time marginal.  Doppler 
spread in contrast is estimated from the spread of each path in Doppler 
axis direction.  It was found that all the four methods had estimate the time 
delay profile correctly while CAF and CWVD with certain specifications 
had estimated the Doppler spread up to 98% accuracy.  CWVD had shown 
to be better compared to other three methods in terms of computation of 
the Doppler spread and the duration of the signals used.  In conclusion, 
the methods proposed in the time frequency domain were able to perform 
the channel characterization under multipath condition regardless of the 
propagation media encountered and the number of paths existed in the 
channel.

in the corrosion rate. The results from this corrosion test clearly reveal 
that the PCOWAI behave as a mixed type corrosion inhibitor with the 
highest inhibition at 0.25M. The experimental data fitted into Temkin 
adsorption isotherms. PCOW exhibits a very good performance as a 
corrosion inhibitor for mild steel in 1M HCl. Corrosion inhibition could 
be explained by considering an interaction between metal surface and 
the inhibitor. Data obtained from EIS measurements, were analyzed to 
model the corrosion inhibition process through appropriate equivalent 
circuit model, a constant phase element (CPE) has been used. Surface 
analyses via scanning electron microscope (SEM) shows a significant 
improvement on the surface morphology of the mild steel.  SEM studies 
reveal the formation of film on the metal surface. X-ray photoelectron 
spectroscopy (XPS) analysis was carried out to study the inhibition 
mechanism of PCOWAI on corrosion of mild steel in 1 M HCl solution. 
The binding energy values revealed the presence of carboxyl and amide 
group enhance the adsorption process of PCOWAI molecules on mild 
steel surface
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