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Problematic 

In a geodesic network dedicated to monitoring of Structures  

 Observations are discontinuous. 

 The deformations studies belongs to the continuous domain 

The solution uses Interpolation tools : 

Estimating the value of a quantity at a site from samples of this magnitude 

collected at other sites [Bosser, 2012]. 

 

 



 Study Objectives 

 Densification of spatial estimation based on observations is important in 

meteorology and geology, etc. because It‘s impossible to collect 

observations at any point (cost, inaccessibility. Etc.) 

 So the objectives of this study is using different models for  choice the 

optimal method, build a tool to define to each sample the optimal one 

derived. 

 



Design of an Interpolation Model 

 Choice of the type of interpolation 

   (Simple or Complex) 

Estimation of its quality 



Methodology 

 Different formulation of Interpolation methods  

 Exact methods  to preserve the  observed values 

 Program with “ Scripter Tool of Surfer software " 

 



Flowchart of Methodology 

• Data sets of tests (Xi, Yi, Zi)  

Test data 

• Application of several 
interpolation algorithms 

• Interpolation Grids 

• Grids Differences (Explicit 
grid and Interpolation grid) 

Treatment 
Program 

 

• Grid Difference Residues 

• Cross validation HOV: hold out 
validation 

• Cross validation LOOV: Leave one 
out validation 

 

 Comparison of 
results 



Preliminary study 

 Zi=Fn(Xi, Yi) , four fonction tests   

 F1(x, y)= (tanh (9y-9x)+1)/9 

 F2(x, y)=(1.25+cos (5.4y))/6(1+ (3x-1)2) 

 F3(x, y)=e(-81/16) ( (x-0.5)2+ (y-0.5)2)/ 

 F4(x, y)=e (-81/4) ((x-0.5)2+ (y-0.5)2)/3   

       [C. CARUSO,& AL, 1998] 



Application on real Area 

 Site surrounding the Industrial 

     reservoir at Arzew, Algeria 

 Set of 56  GPS observations  

     between two campaigns  

     (2000-2006). 



Results 



Conclusion 

 This study   compares the results of interpolated unknown displacement field   with 

different exact methods (all reliable ), 

 

 Natural Neighbor as the best interpolator (minimal RMSE); 

 

 Radial basis function-Multilog or kriging give a bests representation of a continues 

displacement field (without any restriction geometric), 


