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ِDeficiencies of pixel-based 
classifications: 

The classes of interest are heterogeneous

SPOT  Image

Land Cover
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Important problems with pixel-
based classifications

Contextual data are not used

-Data of a single pixel is not a good 
representative!

ِDefinition of pure training data is a hard 
task!
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Most times training data show multi-modal

patterns of distribution

With a considerable  variation!
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Problems with the  SPARK Algorithm

Small window size is required for homogeneous classes

Larger window sizes are required for heterogeneous 
classes

13*13

3*3

Reference

Definition of the window size is a little difficult!
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Objectives

Evaluation of the SPARK Algorithm
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SPARK (Spatial Reclassification Kernel)

 (1982) Wharton  

Previous works

Barensley&Barr(1996)
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SPARK
Pair-wised neighborhood data of classes are extracted in 

windows

Corner neighborhood

Edge neighborhood
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Collection of Different Neighborhoods!
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Calculation of Adjacency Event Matrix
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SPARKSTART Land Cover Image
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The proposed KC-SPARK

1-Based on the adaptive and Multi-size windows

2-ِDiscrimination of spectrally similar classes

3-ٍُSeparation of homogeneous and heterogeneous classes
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Similarity index in KC- SPARK algorithm

L = Windows Size 

= Elements of adjacency matrix Mij
TKij= reference matrix of classes

C= Number of Classes   

n = The Largest Windows Size
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Implementation

Satellite Data

SPOT XS (Acquisition Date: 2002)   

Digital Land use map of Tehran   (Scale = 1:10,000 & 1:2000) 

Study Area

Part of Tehran Urban Area
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Software Land Use Mapper 1.1
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(KC-SPARK)   

Supervised 
Classification

SPARK 
Algorithm

Satelite  
Image

Start

Land Use Map End

Integratio
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Operator

Land  Cover  
Image

Max kΔ

For Kernel Size 5*5 

For Kernel Size 3*3 

For Kernel Size 7*7 

For Kernel Size n*n 

Max kΔ

Max kΔ

Max kΔ



18

Maximum 
Likelihood 
Classification

Legend
Smal Building

Water
           Dry 

Veg.Bare Soil
Street

Pasture
Trees

Cultivated
Big Building

Kappa =0.79

O.A =82%

Primary Classification
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SPARK & Results of KC-SPARK
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Reference
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(DK) Profile of Similarity Index in SPARK

Dense Res.
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Dense Res.
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Landuse Map produced By KC-SPARK 
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Overall Accuracy = %92.92

Kappa Coefficient = 0.91

Error Matrix result :
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آبکلاس 
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Results & Conclusion:
1- In SPARK the Highest Accuracy is Obtained in 9*9 
Window Size (82.39%)

2- The lowest Accuracy is Obtained in 3*3 Window 
Size (51.54%)

3- KC- SPARK Shows the Highest Accuracy (92.92%)

4- Wider Test and Application of the proposed  KC-
SPARK Algorithm is Recommended
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