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Summary:  

An Artificial neural networks (ANN) MATLAB software was developed with multi-

layer perceptron (MLP) technique to derive the geometric correction coefficients. The 

Artificial neural network training was done using the deduced control points in a way 

that, image coordinates were used as input and the ground coordinates as output till 

reaching stabilization state of the neural network parameters. A change in the nature 

of the distribution of errors has been noted, as a result of the numerical stability of the 

neural network. A new technique was developed using neural networks to predict the 

earth coordinates of a set of new regular image points in the same area of the deduced 

random point’s data set and a new DDSM model. The RFM model was reused by 

implementing regularized points to reach the final model coefficients between satellite 

imagery space domain and ground space domain. The new technology improved 

accuracy by reducing the planimetric error by 39% and the elevation error by 45% of 

the error recorded when using traditional RFM model.   
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Abstract 

This thesis introduces a new technique to improve the geometric correction of high 

resolution satellite (HRS) imagery data in order to achieve better geometric accuracy of 

extracted information.  

The research begins by matching the satellite images to be adjusted with an ortho-

rectified imagery data produced from digital aerial photogrammetry works of the same 

area in order to deduce dense control points. The corresponding point heights were 

corrected using a dense digital surface model (DDSM).  

 

The traditional geometric correction was done using the commonly used Rational 

Function Model (RFM), implementing the previously deduced random distributed points. 

Although the RFM model is geometrically stable, there is a relative error due to the 

numerical instability resulting from the irregular distribution of control points.  

An Artificial neural networks (ANN) MATLAB software was developed with multi-

layer perceptron (MLP) technique to derive the geometric correction coefficients. The 

Artificial neural network training was done using the deduced control points in a way 

that, image coordinates were used as input and the ground coordinates as output till 

reaching stabilization state of the neural network parameters. A change in the nature of 

the distribution of errors has been noted, as a result of the numerical stability of the neural 

network.  

 

A new technique was developed using neural networks to predict the earth 

coordinates of a set of new regular image points in the same area of the deduced random 

point’s data set and a new DDSM model.  

The RFM model was reused by implementing regularized points to reach the final 

model coefficients between satellite imagery space domain and ground space domain.  

The new technology improved accuracy by reducing the planimetric error by 39% 

and the elevation error by 45% of the error recorded when using traditional RFM model.   

The use of the designed ANN software as an intermediate step in the produced hybrid 

model has solved two significant problems which were, the necessity of well-distibuted 

control points as well as, providing another source of elevation data. 

 

The produced satellite orthophoto can be used in updating maps of scale between 

1:2500 and 1:5000. 


