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Development of circularly polarized microstrip antennas for CP-SAR system installed on
unmanned aerial vehicle
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The discussion about development of circularly polarized microstrip
antennas for circularly polarized synthetic aperture radar (CP-SAR)
system will be presented in this dissertation. The antennas are
designed to operate in Li-band and will be installed on an Unmanned
Aerial Vehicle (UAV). The single element and array configuration of |
the antenna are designed, numerically analyzed, fabricated and
measured experimentally. The single element antenna is designed
using circular microstrip shape, and the circular polarization
radiation is produced with a triple-fed which the phase shift between
the three feeds is adjusted about of 120° to obtain the good 3-dB
axial ratio performance. In other hands, the array antenna is
composed from the square microstrip with corner truncated. The
proximity feed and a circular-sector stub as a power divider is implemented in feeding network. A
circular-sector stub is used to facilitate the distribution of power either even or odd number of
elements the antennas, since the number of antenna elements in the array is dependent on the
space for the antenna on the UAV. In general, numerical analyses of the proposed antennas using
the method of moments can lead to a good agreement with experimental results. The slight
differences of antenna performance between the simulation and measurement are probably due to
imperfection during the fabrication processes. These antennas with its good performance will be
useful for several Li-band applications, especially for circularly polarized synthetic aperture radar
system. Based on the whole research works, new analysis has been made on the characteristics of
proposed antennas with new feed method both single element and array configuration of the
antenna.
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Comparison and assessment of image fusion methods applied to high-resolution satellite imagery
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Image fusion is a useful tool for integrating low spatial
resolution multispectral (MS) images with a high spatial
resolution panchromatic (PAN) image, thus producing a high
resolution multispectral image for better understanding of
the observed earth surface. With the development of new
imaging sensors, image fusion has become an important
issue for various remotes sensing (RS) problems such as land
classification, change detection, object identification, image
segmentation, map updating, hazard monitoring, and
visualization purposes. When applied to remote sensing




images, a common problem associated with existing fusion methods has been the color distortion,
or degradation in the spectral quality. This often results in the difficulty in the precise
interpretation of the pan-sharpened images generated through the image fusion. Thus, the main
purposed of this dissertation is to evaluate the quality of fused images. Comparison is made
among different fusion methods, putting emphasis on the preservation of the spectral information
originally provided in the MS images. In this dissertation, we examine the effectiveness of the
following five techniques: Gram-Schmidt (GS), fast Fourier transform (FFT) -enhanced IHS
(FFT-E), modified intensity-hue-saturation (M-IHS), high pass filter (HPF), and wavelet-principal
component analysis (W-PCA). Another problem of available methods has been the lack of
systematic way for evaluating the fusion products. This means that the result is often dependent
on the operator’s skills, with no assurance of general applicability. In order to improve this
situation, the second purpose of this work is to establish an automatic and reliable way for the
evaluation of the pan-sharpened images, on the basis of both qualitative and quantitative metrics.
The suitability of the fused images is examined from the viewpoint of their application to land
classification studies. In order to achieve accurate classification, we apply the support vector
machine (SVM) based on radial basis function kernel. We have carried out fusion experiments for
images obtained from typical high resolution satellite images of QuickBird, WordView-2, GeoEye
and Orbview. The spectral characteristics of fused images based on five different methods are
qualitatively and quantitatively analyzed in view of the color preservation and spatial
improvement. It is found that the GS and FFT-E fusion methods are superior to other tested
algorithms in terms of better color preservation and minimized spatial distortion, as well as better
suitability for further image analysis of land classification and change detection.
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Impact of land use and land cover changes on the urban climate and environment studied with
satellite observation, geographic information system and weather research forecast model

THIB BRI RERE I RETREICE T AN, HEEFRS X T 26 LOBERBEET V
i VAV

Urban climate and urban environment are influenced by the interactions
of various natural and anthropogenic factors. Among such factors, the
changes in land use and land cover are especially significant in large
cities in relation to the rapid pace of the population increase. Emissions
of heat from urban surface materials cause temperature differences
between urban and non-urban areas. This situation, often called the
urban heat island (UHI), is due to the combined effects of low albedo and
high heat capacity of anthropogenic materials, and can drastically alter
the conditions of the near-surface atmosphere in the city area through
the changes in absorption of solar radiation, evaporation rates, storage of
heat and the turbulence and wind conditions. The objective of this study
is to analyze the relation between the urban climate variables such as
surface temperature, air temperature, and surface energy flux parameters and environmental
variables such as the normalized difference vegetation index, Bowen ratio, and evaporative fraction
in relation to the relatively long-term land use and land cover changes. The studied areas are large
cities in Indonesia, namely, Jakarta, Bandung, and Semarang. The land cover and environmental
analyses are carried out using the Landsat TM/ETM data, with the help of the geographic




information system (GIS) and meteorological data. In order to simplify the combined use of a
number of different data sets, the surface energy balance interface software (SEBALIS) has newly
been developed on the basis of the Visual Basic platform. This approach has successfully led to the
reduction of repetitive and complex tasks subsequently implemented with the existing data
analysis and GIS platforms such as ER Mapper and ArcView GIS. Also, the weather research
forecast (WRF) model has been effectively coupled to investigate the impact of urbanization on the
changes in climate. Important aspects shown and confirmed in this study are that the reduction in
vegetation coverage generally leads to noticeable increase in UHI, the radiation energy balance is
remarkably dependent on the land coverage, and drought monitoring can be well implemented by
analyzing the surface energy balance. As a whole, this study has shown that the comprehensive
usage of the remote sensing, GIS, and climate modeling can be quite effective for the quantitative
analysis of UHI and related phenomena in large city areas. In the future, these results are expected
to be archived and applied for monitoring and controlling the urban climate and environmental by
decision makers in large cities worldwide.
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Modeling of Canopy for Estimation of Biomass Using Multi-Angular Remote Sensing
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Study on the characteristics of the internal waves in the Lombok Strait area using remote sensing
data
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Tidal mixing in the ocean can be attributed to a series of oceanic phenomena, |
such as ocean turbulence, diapycnal mixing and internal waves. Lombok
Strait is one of the important passages of Indonesian Throughflow (ITF), and
is known as a hot-spot area for strong tidal mixing and internal wave
generation.

In the present study, we first carry out numerical simulation of the
barotropic tidal elevation field in the Indonesian Seas using a horizontally
two-dimensional primitive equation model. It is found that, to reproduce
realistic tidal elevations in the Indonesian Seas, the energy lost by the |
incoming barotropic tides to internal waves (IWs) within the Indonesian seas
should be taken into account. The numerical experiments show that the energy
lost by the incoming barotropic tides to IWs in the Indonesian Seas ~86.1 GW for the M, tidal constituent and
~134.6 GW for the major four tidal constituents (M,, S,, K, O4). For this baroclinic energy conversion, the
value of Kp averaged within the eastern area (Halmahera, Seram, Banda and Maluku Seas), the western area
(Makassar and Flores Seas), and the southern area (Lombok Strait and Timor Passage) are estimated to be ~23 x
10" m%™, ~5 x 10" m’s™, and ~10x 10™ ms™ respectively.

We next investigated the seasonal variability IWs in the Lombok Strait by using remote sensing data
(SPOT and ALOS PALSAR images) and their relation with external boundary condition: wind speed,
temperature, sea surface high anomaly (SSHA) and tides. The high numbers of IWs occurrence are distributed
in southeast monsoon, August, September and October. The distribution of IWs generation in the Lombok Strait
has a good correlation with seasonal variation of SSHA and wind speed by the maximum correlation
coefficients for IW-SSHA and IW-wind speed are r = -6.93; p<0.05 and r = -8.37; p < 0.0, respectively. The IW
types (circular-IW and irregular-IW) have a good correlation with SSHA monthly distribution by the correlation
coefficients for south SSHA and north SSHA are r = 0.843; p < 0.05 and r = 0.611; p < 0.05, respectively.
However, low correlation between IW types and wind speed distribution is found by the correlation coefficient r
< 0.42; p > 0.05. The relationship between the occurrence of IWs and tidal motion are clearly seen, which is IW
activity frequently observed around spring time, particularly one day after or before spring.
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Land cover change detection using multi-temporal MODIS data
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Development of 9.41 GHz Band 3 Dimensional Weather Radar
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