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Learning has been connected specifically to a human brain whereby 
brain's capacities such as thinking, short and long term memory are 
considered among the most critical modalities of learners. On the other 
hand, Learning Style (LS) had been widely accepted in education domain 
with the emergence of several LS models. Nevertheless, the models 
used only questionnaire-based Learning Style Inventory (LSI) in the 
LS determination process which exposed to inaccuracy. As such, this 
research proposes a new method whereby Electroencephalogram (EEG) 
signals are used hand-in-hand with the traditional LSI for Kolb's LS 
classification establishment. The research also aimed to determine the 
EEG sub-bands that could best classify the Kolb's LS and outline their 
characteristics. A total of 131 subjects were classified into their particular 
Kolb's LS of Diverger (n=33), Assimilator (n=36), Converger (n=32) or 
Accommodator (n=30) using the Kolb's Learning Style Inventory (KLSI) 
Workbook 3.1 by Haygroup®. Then, the subjects EEG signals were 
acquired using WaveRider Pro hardware and its accompanying software, 
Waveware. The EEG signals were recorded in the baseline condition of 
Open Eyes and Close Eyes at the frontal area of the scalp that divided 
to left and right position. For analysis, the signals were processed and 
generated as a Baseline Summative EEG (BSE) datasets. Statistical 
Analysis of SPSS 16 namely Descriptive Analysis, Normality Test, 

One-Way ANOVA and TwoStep Cluster Analysis were used to analyse 
the BSE. Beta Left, Beta Right, Alpha Left, Alpha Right, Theta Left, 
Theta Right, Delta Left and Delta Right in Open Eyes and Close Eyes 
were examined in term of its Means, Standard Deviation, Skewness 
and Kurtosis. Next, normal distribution of each sub-band was looked 
into using the Shapiro-Wilk test. The sub-bands were also tested using 
One-Way ANOVA for Means comparison between LS groups. Based 
on the ANOVA and Post-Hoc Tukey Honest Significant Difference 
(HSD) result, it has been found that the sub-bands of Theta Left and 
Delta Left in Open Eyes and Beta Left and Delta Left in Close Eyes 
were the best classifier for Kolb's LS. The output of TwoStep Cluster 
Analysis proved the selection was correct as LS were 100% classified 
by these sub-bands dependent to the particular Kolb's LS. On top of 
that, the research had established that the LS Accommodator is the best 
classified LS by the selected sub-bands. In a nutshell, the research has 
successfully pointed-out the best EEG sub-bands that could be utilized 
in Kolb's LS classification. 

Name : NOR NAJWA BINTI ISMAIL 

Title : GROUND CLUTTER MODEL FOR FORWARD SCATTER RADAR (FSR) WITH 
VERY HIGH FREQUENCY (VHF) AND ULTRA HIGH FREQUENCY (UHF) BANDS 
IN TROPICAL REGION 

Supervisor : DR. NUR EMILEEN ABDUL RASHID (MS) 

DR. ZUHANI ISMAIL KHAN (CS) 

DR. NORAYU @ NOR ZALINAZAKARIA (CS) 

The lack of traditional radar system during this era is the inefficient to 
detect targets that occupied with radar absorbing material (RAM) coating. 
Forward scatter radar (FSR) was introduced to overcome the problem by 
operating via shadowing concept. The target is detected when it crosses 
the baseline of the transmitter and receiver of the sensor where it creates 
a Doppler signal to the transmitted electromagnetic wave. Equipped with 
omnidirectional antennas, FSR is able to form a fencing system that is 
useful for situational awareness not only for normal targets, but also for 
stealth targets. However, as the system utilized omnidirectional antennas, 
positioned on the ground as well as the lack of range resolution due to 
its configuration, the captured signal from desired target also collect 
the unwanted signal from the surrounding. This unwanted signal is one 
of the interference signal known as clutter. Clutter signal will cause 
false alarm during the operation. Subsequently, it is necessary for the 
user to indentify the characteristics of the clutter occurred in order to 
differentiate the signal between the target and the clutter signal. From the 
characteristics analysis, a clutter model can be developed to generate a 
simulated clutter signal as a reference signal during the operation. This 
thesis presents a clutter model for four (4) types of profiles in tropical 
region, which are seaside, forest, two-profile and free space area. The 
operating frequencies used to measure the clutter signals are 64, 151 and 
434 MHz. There are four (4) levels of clutter strength; low, medium, 
strong and very strong that are divided based on the wind speed occurred 

during the measurements. The measured clutter signals are conformed 
to distribution models, such as Log-Normal, Log-Logistic, Gamma and 
Weibull distribution using curve fitting approach. This is to ensure the 
best fitted model which is validated by using goodness-of-fit (GOF) 
test namely root mean square error (RMSE), where the smallest error 
indicates the best model. At the end of the analysis, the simulated 
signals are compared with the measured signals in terms of its Doppler 
signal with the error below than 10%. The type of model obtained for 
the simulated signal with its shape factor is also compared to the model 
obtained from the measured signal. As for this thesis, only measured 
clutter signal for very strong seaside clutter is discussed due to number 
of results. It is found that 64 MHz clutter signal fits best to Weibull 
distribution and the error between the measured and simulated signal 
is 0.42%, 151 MHz clutter signal fits best to Gamma distribution with 
3.42% error and Log-Logistic distribution suits best to 434 MHz clutter 
signal and the error is 7.69%. It is also found that there is a big difference 
between clutter model from United Kingdom and clutter model from 
this research. Lastly, a graphic user interface (GUI) is developed to 
generate the simulated signal by choosing the operating frequency, type 
of clutter strength and type of profile. 
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