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Definition of the problemDefinition of the problem

A complete datum transformation between A complete datum transformation between 
terrestrial coordinate systems are terrestrial coordinate systems are 
established by 7established by 7--parameter similarity parameter similarity 
transformation model. transformation model. 
In practice, to minimize the residuals of In practice, to minimize the residuals of 
coincidence between common points, coincidence between common points, 
alternative methods such as affine and alternative methods such as affine and 
polynomials can also be applied in two or polynomials can also be applied in two or 
three dimensional space. three dimensional space. 
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Definition of the problemDefinition of the problem

HoweverHowever, , thethe commoncommon pointpoint coordinatescoordinates areare
burdenedburdened withwith distortionsdistortions duedue toto somesome randomrandom
andand systematicsystematic errorserrors andand environmentalenvironmental effectseffects
suchsuch as as crustalcrustal movementsmovements..
TheThe distortionsdistortions areare absorbedabsorbed in in thethe
transformationtransformation parametersparameters estimatedestimated. . The more
the parameters are used for the transformation
the more the distortions are absorbed.
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Definition of the problemDefinition of the problem
To obtain a reliable set of the parameters 
requires a proper choice of the common points. 
What number of the common points should be 
used? Or,
is their distribution suitable? 
These questions are too hard to decide by rule 
of thumb.
Sometimes, some components of some 
common points may need to be eliminated while 
some may be necessary for a reliable solution. 
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MethodMethod

In this study, we suggests using
redundancy numbers for the proper data 
choice.
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MethodMethod

Redundancy number denotes the contribution of 
data to the degree of freedom of a least square
adjustment, and are computed by
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Using the redundancy numbers, one can 
estimate possible distortions

and the absorbed amount of distortions

in each coordinate component of a common
point.
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CaseCase StudyStudy
20 control points have been determined in Istanbul 20 control points have been determined in Istanbul 
Metropolitan Area, Turkey. These points Metropolitan Area, Turkey. These points areare coordinatecoordinatedd
both in ED50 datum and ITRF94both in ED50 datum and ITRF94. . 
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Redundancy numbers Redundancy numbers of of thethe
commoncommon pointspoints
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8 8 pointspoints chosenchosen withwith respectrespect toto residualresidual numbernumber > 0.50> 0.50
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Redundancy numbers for the Redundancy numbers for the 
selected pointsselected points
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Both approaches produce equivalent Both approaches produce equivalent 
transformation parameters!transformation parameters!
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Residuals, possible distortion and absorption in Residuals, possible distortion and absorption in 
coordinates of the selected pointscoordinates of the selected points
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ConclusionsConclusions
Applying this method, one canApplying this method, one can

avoid unreliable transformation parameters caused by avoid unreliable transformation parameters caused by 
improper number and distribution of the common points,improper number and distribution of the common points,
avoid producing redundant common points, and thus avoid producing redundant common points, and thus 
provides costprovides cost--effective solutions,effective solutions,
provide further information, such as possible distortion provide further information, such as possible distortion 
and absorption, about the common points, so one can and absorption, about the common points, so one can 
carry out a more rigorous analysis for the point selection. carry out a more rigorous analysis for the point selection. 
For instance, some components of some common points For instance, some components of some common points 
may need to be eliminated while some may be kept for a may need to be eliminated while some may be kept for a 
reliable solution.reliable solution.
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Thank you very much for your Thank you very much for your 
interest!interest!


