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Abstract 

remotely sensed data are an attractive source of land cover data over a wide range of spatial and 
temporal scales. Remotely sensed data can also be used to generate ecostructure maps. 
Ecotructure describe both the ecological composition and built features of the land. The 
ecostructure map helped guide the selection of sample sites for local analysis. An ecostructure 
map was also useful when making development plans or targeting conservation and reforestation 
effects. The traditional methods of making ecotructure map using remotely sensed image can be 
divided into two categories: Pre-classification and post-classification. The post-classification is the 
most commonly used method for quantitative analysis. But none of them used soft classification. 
In this project, the maximum fuzzy classification method was used. And the fuzzy membership of 
needed classes was used to generate the ecostructure map.  

Introduction 

To create an Ecostructure map, vegetation cover information about the natural environment and 
simplified land use information about the building environment were combined. Usually, the land 
use information data is got from some digital map and statistic information of the interested place. 
The data is limited by the location and time period.  

 
In this prospect, the remote sensing is a good way to get the information of land use. The 
realization of the full potential of remote sensing as a source of land cover data is, however, 
restricted by numerous factors. One commonly encountered problem is the presence of mixed 
pixels, which cannot be appropriately accommodated by in congenital image classification 
techniques used in thematic mapping from remotely sensed data. class mixture cannot be taken 



into consideration in training a classifier and in determining pixel's membership. This problem has 
generally been resolved through the adoption of a soft or fuzzy classification from which the 
fractional coverage of classes in the image pixels may be mapped. With fuzzy set theory, we can 
use the remote sensing image to more accurately represent the ecology information. avoid to lose 
too much information during classification. Generate more useful information to help the policy 
making or scientific decision. This project was divided in to two parts, one is to make a accuracy 
assessment to test the accuracy of fuzzy classified image, another part is to make a ecostructure 
map of Genesee county. 

 
Fig1: registerd image of Genesee county(true color). 30 meter resolution.  

 

  

Methodology  



Data 

ETM+(6 bands) (landset 7) image of Genesee County 30m resolution. registered to UTM zone 17 
2 Aerial photography of Genesee county (2000/4/15) Genesee County Digital Orthophoto 
Quadrangles 1998 Series Ancillary data  

Procedure 

 

 

  

Procedure for Accuracy assessment 

  

   



 

  

  

Procedure of generate ecostructure map  

   



 
 

      

  

accuracy assessment 

Doing the supervised classification and superviesd fuzzy classification, using the same signature 



 

  

accuracy assessment 1 

Chose 219 points by stratified random method in fuzzy classified image.  

Overall accuracy of fuzzy classifed image is 81.65% 

The Grass has the most omission errors 62.68% The Agriculture has the most commission 
errors. 72.33%.  

accuracy assessment 2 

Select te sample points, these points are located within the Arial photo (georectified) and have 
different value in Fuzzy classified image, and supervised classified image.  

Over all accuracy of fuzzy classified image in selected 129 sample points is 68.46% 

Over all accuracy of supervised classified image is 39.66%  

Correctly classified pixels in fuzzy classified image is 63.84%  

Correctly classified pixels in fuzzy classified image is 19.23 

  



 
fig2.suppervised classification  
 

 
 fig3.suppervised fuzzy classification 



 

Changes: (You might not see too many differences by eyes, but the differences exist)  

fig4.the changes between the supervised classification and fuzzy classification 
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The most significant difference is some pixels identified as Road in supervised classification is 
classified as Grass in fuzzy classification.  

  
fig5.left is supervised classification, right is fuzzy supervised classification 

  

Fuzzy classified image is more accurate, because the fuzzy membership function can avoid some 
ommission error. 
  



 
 

ecostructure map 

 

Get the memembership from the fuzzy distance file. According to the character of this 
project.the membership didn't adjust to the exact percent value. The building1, building2 are all 
classified as residential. 

  

Residential information 



 
fig6.residential information  

  

   

residential density (Change the resolution from 30m to 300m, 10 x 10 neighbourhood statistics 
were operated Then classified the residential area into three classes. ) 

  



 
fig7.residential density 

  

Forest density map 

  



  
fig8.forest density  

 

   

Ecostructure map 

The Category 

                 Category  

      1 HRLV   Low Vegetation in the High residential 

      2 MRLV   Low Vegetation in the Medium residential 

      3 LRLV   Low Vegetation in the Low residential 

      4 HRMV   Medium Vegetation in the High residential 

      5 MRMV   Medium Vegetation in the Medium residential 

      6 LRMV   Medium Vegetation in the Low residential 

      7 HRHV   High Vegetation in the High residential 



      8 MRHV   High Vegetation in the Medium residential 

      9 LRHV   High Vegetation in the Low residential 

10 NRHV High Vegetation in none residential 

 

  

  
fig9.ecostructure map  
 

Compare the forest fuzzy memebership with NDVI 

There was a high correlation between NDVI rating and Forest fuzzy membership, and it makes 
sense that the area with a high amount of tree canopy has a high NDVI rating due to high 
moisture and chlorophyll contents, and dense of vegetation. That means as NDVI increased, tree 
canopy cover also increased.   

  



  
fig10.Comparation of forest memebership and NDVI 
 

  

 conclusion and reference  

 

From this project, we can see that, With fuzzy set theory, we can use the remote sensing 
image to more accurately represent the ecology information. avoid to lose too much information 
during classification. Generate more useful information to help the policy making or scientific 
decision. And also we can use the fuzzy membership to get the information of land use to 
generate the ecostructure map. I hope this ecostructure map can help guide the selection of 
sample sites for local analysis, and was useful when making development plans or targeting 
conservation and reforestation effects.  

Discussion: The most accurate way to test the accuracy of fuzzy classification is to calculate 
the ground truth percent of each class within one pixel to test the fuzzy membership. Because of 
the lack of the ground data, in this project, when doing the accuracy assessment, the fuzzy 
convolution image was used to test the accuracy. The trust worth of the fuzzy membership still is 
a question.  
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 fig11. Picture of Flint 

 


