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INTRODUCTIONINTRODUCTION

Non terrain points are regarded as gross errors
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POLYNOMIAL MODELPOLYNOMIAL MODEL
Second rank polynomial:SecondSecond rankrank polynomialpolynomial::
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-- interpolatedinterpolated heightheight ofof measuredmeasured point                    point                    -- coordinatescoordinates ofof interpolatedinterpolated pointpoint
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ROBUST ESTIMATIONROBUST ESTIMATION

-- polynomialpolynomial parametersparameters determineddetermined inin step step KK ofof iterationiteration

-- weightweight determineddetermined inin step step KK--11 ofof iterationiteration

Polynomial parameters are calculated in iteration process:PolynomialPolynomial parametersparameters areare calculatedcalculated inin iterationiteration processprocess::
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New weights are calculated using damping function:New New weightsweights areare calculatedcalculated usingusing dampingdamping functionfunction::
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Damping function:DampingDamping functionfunction::
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HIERARCHICAL MODEL (Briese et al., 2002)HIERARCHICAL MODEL (Briese et al., 2002)

partitionpartition areaarea andand choicechoice for for eacheach subsub--areaarea one one 

representativerepresentative pointpoint
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partitionpartition areaarea andand choicechoice for for eacheach subsub--areaarea one one 

representativerepresentative pointpoint

heightsheights interpolationinterpolation inin eacheach representativerepresentative pointpoint
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partitionpartition areaarea andand choicechoice for for eacheach subsub--areaarea one one 

representativerepresentative pointpoint

heightsheights interpolationinterpolation inin eacheach representativerepresentative pointpoint

removingremoving allall pointspoints, , thatthat werewere not not includedincluded inin

thethe cachecache ofof terrainterrain trendtrend
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partitionpartition areaarea andand choicechoice for for eacheach subsub--areaarea one one 

representativerepresentative pointpoint

heightsheights interpolationinterpolation inin eacheach representativerepresentative pointpoint

removingremoving allall pointspoints, , thatthat werewere not not includedincluded inin

thethe cachecache ofof terrainterrain trend
heightsheights interpolationinterpolation inin nonnon--removedremoved pointspoints

trend
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EXAMPLE 1 (samp12.txt, http://www.itc.nl/isprswgIII-3/filtertest/Reference.zip)EXAMPLE 1 (samp12.txt, http://www.itc.nl/isprswgIII-3/filtertest/Reference.zip)

52119 points, area 204 m x 264 m, density about 1 point per square meter

Measured points Identiefied terrain points
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EXAMPLE 1 (samp12.txt, http://www.itc.nl/isprswgIII-3/filtertest/Reference.zip)EXAMPLE 1 (samp12.txt, http://www.itc.nl/isprswgIII-3/filtertest/Reference.zip)

52119 points, area 204 m x 264 m, density about 1 point per square meter

Filtering results
Total (points) E 52119

Bare earth A+B 26691Reference
Object C+D 25428

Correct classified bare earth A 24455

Type 1 errors
(bare earth as object)

B 2236

Type 2 errors
(object as bare earth)

C 401

Correct classified object D 25027

Bare earth A+C 24856

Object B+D 27263

Percentage of type 1 error B/(A+B) 8.38%

Percentage of type 2 error C/(C+D) 1.58%

Percentage of total error (B+C)/E 5.06%

Ratio type 1 to type 2 errors B/C 5.58

Filtered
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EXAMPLE 2 (ScaLARS)EXAMPLE 2 (ScaLARS)
127175 points, area 85000 m2, density about 1.5 point per square meter

Measured points
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EXAMPLE 2 (ScaLARS)EXAMPLE 2 (ScaLARS)

Terrain points (90178 points)
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EXAMPLE 2 (ScaLARS)EXAMPLE 2 (ScaLARS)

Terrain points (90178 points)
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SUMMARYSUMMARY

algorithm is based upon the original data (without grid 
computing), 

hierarchical approach is necessary in this method,             

polynomial surface fits good to the local terrain 
structures,      

algorithm description is simple, nevetheless
determination of polynomial parameters in the iteration 
process for each point requests strong computing power

filtering of airborne laser scanning data using moving 
polynomial surface give correct results.
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