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1. High Resolution Satellite Images (HRSIs)
2. Parametric

3. Non-parametric

4. Orbital Parameter Models

5. Rational Function Models (RFM)

6. Terrain-Dependent

7. Terrain-Independent
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1. Optimization algorithm

2. Genetic algorithm

3. Particle Swarm Optimization for Rational Function
model Optimization (PSORFO)

4. Genetic Modification concept (GM)
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4. Chromosom

1. Polynomial
3. Mutation
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Abstract

In the absence of satellite ephemeris data and inner geometry of satellite’s sensor, utilization of
Rational Function Models (RFMSs) is one of the best approaches to georeferencing satellite images
and extracting spatial information from them. However, since RFMs have high number of
coefficients, then usually high number of control points is needed for their estimation. In the other
hand, RFM terms are uninterpretable and all of them causes over-parametrization error which count
as the most important weakness of the terrain-dependent RFMs. Utilization of optimization
algorithms is one of the best approaches to eliminate these weaknesses. Therefore, various
optimization algorithms have been used to discover the optimal composition of RFM’s terms. Since
the mechanism of these algorithms is different, the performance and feature characteristics of these
algorithms differ in the discovery of the optimal composition train-dependent RFM’s terms. But the
existing differences not comprehensively analyzed. In this paper, in order to comprehensive
assessment the abilities of Genetic Optimization Algorithm (GA), Genetic modified Algorithm (GM),
and a modified Particle Swarm Optimization (PSO) in terms of accuracy, quickness, number of
control points required, and reliability of results, are evaluated. These methods are evaluated using for
different datasets including a GeoEye-1, an IKONOS-2, a SPOT-3-1A, and a SPOT-3-1B satellite
images. In terms of accuracy achieved, difference between these methods was less than 0.4 pixel. In
terms of speed of evaluation of parameters, GM was 10 to 12 time more quickly in comparison with
two other algorithms. In terms of control points required, degree of freedom of modified PSO was
45.25 percent and 27 percent more than GM and GA respectively, and finally in terms of reliability,
the dispersion of RMSE obtained in 10 runs of three algorithms are relatively same. These results
indicated that accuracy and reliability of all three methods are almost the same, speed of GM is higher
and modified PSO needs less control points to optimize terrain-dependent RFM.

Keywords: Rational Function Models (RFMs), Georeferencing of Satellite Images, Genetic
Algorithm (GA), Genetic Modified Algorithm (GM)
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