
 



Outline 

• Sensor data 

• Image enhancement methods 

• Image classification schemes 

• Toolsets (ArcGIS 10.1 SP1) 

• Further resources 





 

http://www.ifp.uni-stuttgart.de/phowo/2011/presentations/100Neumann.pdf  

http://www.ifp.uni-stuttgart.de/phowo/2011/presentations/100Neumann.pdf
http://www.ifp.uni-stuttgart.de/phowo/2011/presentations/100Neumann.pdf
http://www.ifp.uni-stuttgart.de/phowo/2011/presentations/100Neumann.pdf


From “single band” to 
“composite image” 

Band 4, Image 1 to RED Channel 

Band 4, Image 1= near infrared, NAIP 
Band 1, Image 4= normalized LiDAR DSM 
Band 2, Image 5= fourth component, PCA - KYAPED 

Band 1, Image 4 to GREEN Channel 

Band 2, Image 5 to BLUE Channel 

D
i
s
p
l
a
y
 
D
e
v
i
c
e 



 Image Enhancements 
(1) 

Contrast Stretching  



• d 

Spatial filters – convolution! 
(e.g. sharpening, smoothing, edge detection) 



 

OUTPUT OUTPUT OUTPUT 



 





 



 

Multi-band manipulation 

Image Enhancements 
(2) 



Normalized Difference Vegetation Index 

NDVI= (DN“Infrared Band” – DN“Red Band”) 

(DN“Infrared Band” + DN“Red Band”) 

“Band algebra” or “band math” used to combine 
information from “red band” (“band 1” in 4-
band image) and “near infrared band” (“band 4” 
in 4-band image) to map type and status of 
vegetative cover in a given image (or … changes 
in an image pair): 
 

… just one index of MANY. 



 



 



Mapping “Green” Land Cover 
 

Mixed Use Watersheds 
 





 





 



 



 

Louisville (SoBro) 

Mapping Imperviousness 



 



 



Green + “Hard” Spaces - Data Workflow 
Summary… 

1. KYAPED services: 
 http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_KYAPED_2012_1FT/ImageServer  
   http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_LOJIC_2012_6IN/ImageServer  

2. Clip image or restrict analysis extent 
(Geoprocessing Environment) 

3. Image Analysis Window 
– NDVI (settings: Red=band 1; Near IR= band 4) 
– Scientific 

4. Save NDVI one-band image 
5. Calculate statistics and build pyramids 
6. Classify (Natural Breaks) 
7. Create binary mask with Map Algebra 

http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_KYAPED_2012_1FT/ImageServer
http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_LOJIC_2012_6IN/ImageServer


Temporal land cover change detection 
 



 



 



 



 



 



 



 



 



 



 



Vegetation Change - Data Workflow Summary… 

1. Image service:  
  http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_NAIP_2012_1M/ImageServer  
   http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_NAIP_2010_1M/ImageServer  

2. Image Analysis Window 
– NDVI (settings: Red=band 1; Near IR= band 4) 
– Scientific 

3. Map Algebra (raster calculator) 
– NDVI difference (time 2 – time 1) 

4. Geometric interval classification  
5. Binary mask (True= “significant “decrease) 
6. Boundary clean (eliminate salt+pepper) 

– Descending order 
– Run twice 

7. Region Group (contiguous change) 
8. Filter by size (GT 31 sq. meters) 
9. Convert to polygons 
10. Calculate area 

 

http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_NAIP_2012_1M/ImageServer
http://kyraster.ky.gov/arcgis/rest/services/ImageServices/Ky_NAIP_2010_1M/ImageServer


Image Enhancements  
(3) 

Principal Components Analysis 



Principal Components Analysis (PCA) 

A technique to reduce the dimensionality of data – 
retaining the most relevant portion of information in 
an image. Results in “false color” image. 
 
Creates new synthetic, orthogonal bands, linear 
combination of original ones:  
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b11’= λ 11.b11+ λ 12.b21 

b21’= λ 21.b11+ λ 22.b21 
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False Color Image 
(First 3 of 4 PCs= RGB) 



2nd PC= one band 





Image Classification 
(1) 

Unsupervised Classification 



Unsupervised Classification 
ISODATA  

•“Iterative Self-Organizing Data analysis 
Techniques A”= ISODATA 
 
•Clustering + cluster busting + cluster regrouping 
 
  
 

… just one method of MANY. 
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Image Classification 
(2) 

Supervised Classification 



Supervised (Interactive) Classification 
Maximum Likelihood Classifier 

 

A parametric method – based on the 
assumption of normal distribution of the data, 
etc. Generates probability distributions for the 
populations as inferred from samples. 

… just another classifier of MANY. 
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P(b1,b2) 











Automated Workflow 

1. Model Builder (Tools) 
2. Function Chains  





 



Resources 

• Kentucky Division of Geographic Information 

 (http://gis.ky.gov) 

• Kentucky Geography Network (KYGEONET) 

 (http://kygeonet.ky.gov)  

• Kentucky Geoportal 

 (http://kygisserver.ky.gov/geoportal/catalog/main/h
ome.page)  

• Kentucky Aerial Photography and Elevation Data 
Program 

 (http://kygeonet.ky.gov/kyfromabove/) 

http://gis.ky.gov/
http://kygeonet.ky.gov/
http://kygisserver.ky.gov/geoportal/catalog/main/home.page
http://kygisserver.ky.gov/geoportal/catalog/main/home.page
http://kygeonet.ky.gov/kyfromabove/


Additional Resources 
Imagery/LiDAR Provisioning Services 

 
- USGS Earth Explorer: http://earthexplorer.usgs.gov/  
- USGS Click site: http://lidar.cr.usgs.gov/  
- GLOVIS: http://glovis.usgs.gov/  
- NASA’sReverb|ECHO: http://reverb.echo.nasa.gov 

 
- Clark County GIS LiDAR: 
- http://www.ccgisonline.com/clarkcountygisservices

/lidar.html 
-  Martin Isenberg LASZIP: http://www.laszip.org/  

http://earthexplorer.usgs.gov/
http://lidar.cr.usgs.gov/
http://glovis.usgs.gov/
http://reverb.echo.nasa.gov/
http://www.ccgisonline.com/clarkcountygisservices/lidar.html
http://www.ccgisonline.com/clarkcountygisservices/lidar.html
http://www.laszip.org/


Contact Information 

Demetrio P. Zourarakis  
 

demetrio.zourarakis@ky.gov 

502-564-6246 

 

http://gis.ky.gov  

http://gis.ky.gov/

