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ABSTRACT

Image fusion of salcllitc data is an important aspect of digital remoltc
sensing processing. Satcllite data arc rapidly increasing covering the whole
carth with different resolutions, formats, bands, and characteristics.
Multispectral and hyper spectral data must be all utilized [or maximizing
the benefit gained from the remote sensing imaging process. Image fusion
is utilized for merging the active and passive as well as panchromatic,
multispectral, and hyper spectral data using advanced image processing
techniques (o enhance image quality and produce better interpreted fused
images. 1t is used for improving image sharpening and classification as
well as change detection preserving as possible the accuracy ol highest
resolution input image.

In this rescarch, major active and passive systems arc surveyed and
previous rescarch with image fusion techniques is presented and analyzed.
Dilferent image fusion techniques are cvaluated. A case study arca is
chosen in Kalr Ll-Sheik governorate in the northern coast ol Ligypt.
Different remote sensing data arc utilized, including LANDSAT, SPOT,
IRS, AND RADAR images acquired at various dates. Ground control
points (GCP’s) coordinates arc collected using GPS technique. Then,
satellite images arc radiometrically and gecometrically corrected.

Major software image fusion Lechniques arc analyzed including oplical and
RADAR techniques. Output fused images are studicd and cvaluated and
major benefits and shortcomings arc listed. A new rigorous image [usion
technique is developed for image data fusion utilizing a concept similar to
cquivalent resistance of parallel clectrical resistances. The developed model

can be used for handling all data types with any band number. The uscr can



scleet input and dominant bands according to the application at hand and
the gained previous experience of the user.

The devcloped model is tested and evaluated utilizing various satellite
images covering the case study arca.lt has proven to be very elficient and
the output fused imégcs have beller quality, more casy interpreted, and has
an accuracy close to the highest resolution of the input image. A list of
assessment measures is used (o judge the output [rom the developed image
fusion techniques. The developed technique is also used for enhancing
high- resolution / low- quality panchromatic data (IRS images) with low-
resolution / high-quality panchromatic data (SPOT imagcs).

A new approach for multi-date change detection technique is developed to
produce fast threc-dates output thematic image showing variations along
the three successive dates. This technique is tested using various satellite
data and an output thematic legend showing change variations

automatically derived based on the color combination concept.



