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In this work, a geometrically-based of three-dimensional (3-D) wave 
scattering MIMO channel model is developed to accomplish practical 
mobile communication systems with MIMO and OFDM technologies, 
which is concerned with MIMO channel modeling and effect of realistic 
channels on the theoretical capacity. For this aim, the correlation of joint 
spatial-temporal and temporal functions are derived and analytically 
evaluated. Numerical results show that the elevation angle has considerable 
effect on the spatial correlation, thereby on the MIMO system capacity, 
in case of vertical orientation of the antenna array of the mobile station 
(MS). Thus, 3-D scattering MIMO channel modeling is necessary for 
accurately predicting the MIMO systems performance. Particularly the 
focus has been made on the estimation performance of the exponentially 
weighted recursive least square (EW-RLS) and low complexity least mean 
square (NLMS) estimators. These estimators are then extended to work 
in the decision-directed (DD) mode to track the time variations of the 
channel in Low mobility (indoor) as well as moderate mobility (outdoor) 
environments. For performance comparison, channel estimation based on 
least-squared (LS) method has been used as the baseline study. All the 
purpose estimators use either preamble sequences or pilot symbols to carry 
out the estimation process. Simulation results have demonstrated that 
time-domain adaptive channel estimation and tracking in MIMO OFDM 

systems based on the DD EW-RLS and DD-NLMS is very effective 
in slowly to moderate time-varying fading channels. The proposed 
estimator has good estimation and tracking capabilities especially for 
slow fading channel (f_d T_s=0.00544) It has also shown that time-
domain channel estimation in MIMO OFDM system is in more accurate 
and fewer complexes compared to its counterpart in frequency-domain. 
Furthermore, it was observed that the performance of the DD EW-RLS 
estimator always outperform the DD-NLMS estimator in slowly time-
varying channels (indoor environments). However, it was found that the 
tracking performance of the DD-NLMS estimator is better than that of 
the DD EW-RLS at higher mobility (outdoor environments) and higher 
SNR environment. As the training rate reduces, the performance of 
the DD EW-RLS estimator outperforms that of the DD-NLMS at low 
SNR; however, similar performance of both estimators is obtained at 
high SNR. The results are shown for Doppler frequencies of f_d=40Hz 
(i.e. Doppler rate of variations, f_d T_s=0.00544) and f_d=75Hz 
(representing Doppler rate f_d T_s=0.0102), which are corresponding 
to mobile speeds of roughly 18 Km/h (indoor scenario) and 34 Km/h 
(outdoor scenario), respectively, assuming radio frequency of 2.4 GHz. 
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Radiation is considered as the main process of heat transfer occurred 
in the oven during baking process. The sources of radiation energy are 
generated from heating elements as well as the oven surfaces. In this 
study, the effect of heat distribution due to the radiation energy inside 
the baking oven was analysed using network representation model. This 
model is developed by considering the configuration and the area of oven 
wall surfaces. Two types of oven were used (high and low emissivity) to 
evaluate the performance on radiation effect. The best oven performance 
condition was selected to be used in functional bread baking. In this 
work, Garcinia mangostana pericarp powder has been chosen to be 
incorporated in the bread due to the large amount of xanthones content 
in its pericarp. Xanthones has the ability as an antioxidant, antibacterial, 
anti-inflammatory and anticancer. The functional bread characteristics 
that being investigated were antioxidant activity, total phenolic content, 
surface colour and moisture content. The baking conditions were set at 
baking temperatures of 180°C, 200°C and 220°C while baking time was 
varied from 15 to 30 minutes and concentration of Garcinia mangostana 
pericarp powder varies from 0.5 wt% to 2 wt%. The experimental 
operating conditions were carried out systematically generated by Design 
Expert version 6.0. The colour development of bread crust and crumb was 
measured and expressed as L* (lightness), a* (redness) and b* (yellowness) 

values. The antioxidant activity and total phenolic content of bread 
samples were measured using DPPH (2,2-diphenyl-l-picrylhydrazyl) 
and Folin-Ciocalteu assays, respectively. The network model was 
successfully developed and was used to determine the radiation heat 
in baking oven. The results showed that high emissivity oven (black 
surface) provides more radiation heat compared to low emissivity oven 
(shiny surface). Therefore, high emissivity oven was used for baking 
bread incorporated with Garcinia mangostana pericarp powder. It was 
found that, incorporation of 0.5 wt% to 2 wt% of Garcinia mangostana 
pericarp powder in bread increased the antioxidant activity up to 90% 
of radical scavenging activity and total phenolic content up to 30 mg 
GAE/g. The surface colour and moisture content of the incorporated 
bread are also similar to the control sample. For optimisation process, 
it was found that baking temperature, baking time and concentration 
of pericarp powder give significant effect on total phenolic content. 
antioxidant activity, bread crust and crumb surface colour and moisture 
content. The optimum level of baking condition was found to be at 
baking temperature of 213°C, baking time of 23 minutes and Garcinia 
mangostana pericarp powder concentration of 0.87wt%. 
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