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ABSTRACT 

 

Geodetic data processing relies on proper functional models relating observations to 

unknowns. Such models are usually adequately formulated. In addition, stochastic 

modelling of observations is of utmost importance. In both models covariance 

functions play a key role in the computation of geodetic quantities and their relevant 

precision. 

 

This research is directed towards: 

(1) the development of empirical covariance functions from real and simulated                                

       data using different models. 

 

(2) investigation of various mathematical models for the prediction of heights      

       as an example of deterministic quantities. 

 

(3) The development of criterion matrices using suitable covariance functions 

and their use in analytical design of levelling networks. 

 

Empirical covariance functions for real and simulated levelling networks are 

developed and their use for prediction and analytical design is tested. 

 

The main conclusions are: 

i) Covariance functions for deterministic quantities take the form of an 

straight line function. However, for small areas (i.e. less than 9 km
2
) it was      

            found that a negative gradient straight line is adequate for levelling  

            networks. 

 

    ii) The method of least squares prediction is found to be the best model for data 

         densification in levelling networks. 
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iii) Covariance functions describing the behavior of errors in levelling networks 

can be fully described by straight line functions. However, the exponential 

models are suitable for use with two dimensional networks.  

 

iv) The method of least squares used for the design of levelling networks gives 

different solutions when using the criterion matrix or its inverse. However, 

both solutions are equivalent as far as the decision of rejecting the 

observation(s) with the least contribution to the precision of the network. 
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 اٌٍّخص

 

٘زٖ إٌّارج عادج . ِعاٌجح اٌثيأاخ اٌجيٛديسيح يعرّذ عٍى ّٔارج دٚاي سٍيّح ذشتط الإسصاداخ تاٌميُ اٌّجٌٙٛح

فضلًا عٓ أّ٘يح صياغح إٌّارج الإحصائيح ٚ فى ولا إٌّٛرجيٓ ٔجذ أْ دٚاي اٌرغايش . ِا ذصاغ تشىً ِٕاسة

.ذٍعة دٚساً سئيسياً فى حساب اٌّماديش اٌجيٛديسيح ٚ دلرٙا  

 

:٘ذفد ٘زٖ اٌذساسح إٌى  

.عًّ دٚاي اٌرغايش اٌرجشيثيح ِٓ تيأاخ حميميح ٚ ِحاواج ٚ رٌه تإسرخذاَ ّٔارج سياضيح ِخرٍفح  (1 )  

.اٌرحمك ِٓ إسرخذاَ إٌّارج أعلاٖ فى الإسرىّاي اٌثيٕى ٌلإسذفاعاخ وّثاي ٌٍىّياخ اٌمطعيح  (2 )  

عًّ اٌّصفٛفاخ اٌّعياسيح تإسرخذاَ دٚاي ذغايش ِٕاسثح لإسرخذاِٙا فى اٌرصّيُ اٌرحٍيٍى ٌشثىاخ  (3 )

. اٌّيزأيح  

 

 ذُ إعذاد دٚاي ذغايش ذجشيثيح ٌشثىاخ حميميح ٚ ِحاواٖ  ٚ ِٓ ثُ ذُ إخرثاس إسرخذاِٙا فى ِسائً الإسرىّاي 

.اٌثيٕى ٚ  ذصّيُ اٌشثىاخ  

 

:خٍصد ٘زٖ اٌذساسٗ إٌى أْ  

ًٍ تإٌسثح ٌٍّساحاخ اٌصغيشج . دٚاي اٌرغايش ٌٍىّياخ اٌمطعيح ذأخز شىً دٚاي خط ِسرميُ (1)  9ألً ِٓ )عٍى و

.ٚجذ أْ إسرخذاَ دٚاي ذرثع شىً اٌخط اٌّسرميُ راخ إٔحذاس ساٌة يعرثش وافياً (وٍُ ِشتع  

 

.طشيمح الإسرىّاي اٌثيٕى تإسرخذاَ دٚاي اٌرغايش ِٓ أفضً اٌطشق ٌرىثيف اٌثيأاخ فى شثىاخ اٌّيزأيح  (2)  

 

.دٚاي اٌرغاتش اٌرى ذصف سٍٛن الأخطاء فى شثىاخ اٌّيزأيح يّىٓ ٚصفٙا ذّاِاً تذٚاي اٌخط اٌّسرميُ (3)  

.      تيّٕا ٔجذ أْ اٌذٚاي الاسيح ِٕاسثح ِع اٌشثىاخ ثٕائيح الاتعاد  

 

 ألً اٌرشتيعاخ اٌرى ذسرخذَ فى ذصّيُ شثىاخ اٌّيزأيح ذعطى حٍٛلًا ِخرٍفح عٕذ إسرخذاَ ج طشيك(4) 

اٌّصفٛفح اٌّعياسيح أٚ ِعىٛسٙا غيش أْ ولا اٌحٍيٓ ِرطاتميٓ فى إذخار لشاسإسرثعاد إسصاداخ راخ ذأثيش ألً 

 .عٍى دلح اٌشثىح
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