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Context:  
 
§  Urban territories are highly heterogeneous. 
 

§  Different materials: roofing’s, roads, urban vegetation, bare soils, 
etc. 

 

§  Different levels of deterioration. 
 
Goals: 
 
§  The interest of hyperspectral imagery to: detect, recognize, and 

characterize urban objects. 
 

§  Characterize urban objects by radiometric information (high 
spectral resolution). 
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Urban environment 
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Roofing’s:	  
-‐#le	  
-‐painted	  steel	  
-‐asbestos	  
-‐wood,	  etc.	  
Roads:	  
-‐asphalt	  
-‐paved,	  etc.	  
Vegeta&on:	  
-‐grass	  
-‐trees	  
coniferous	  	  
-‐trees	  
deciduous	  

Kaunas	  city	  center	  



Urban Spectral Library (Kaunas, Lituanie) 

§  Spectral library acquisition (Vis-NIR) in July 2015 of various 
urban materials in the city of Kaunas (Lithuania) updated in April 
2016. 

§  Roofing’s: painted steel, asbestos, tile, fibre cement, aluminum, 
old steel, bitumen. 

§  Roads : asphalt (old and new), paved (new and old), bare soil. 

§  Vegetation: grass, and various trees species (deciduous and 
coniferous).   

§  At the moment around fifty measured materials. 
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Geographic Information System (GIS) 
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Sample	  n°	  xx	  

Sample	  n°	  xx:	  
-‐Coordiantes	  
-‐Common	  name	  
-‐Color	  
-‐State	  
-‐Ground	  picture	  (dated)	  
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Geographic Information System (GIS) 
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Sample	  n°	  xx	  
Sample	  n°	  xx:	  
	  
-‐spectral	  signature	  
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Urban Spectral Library 
 (Kaunas, Lithuania) 

Samples	  acquisi#on	  

Spectral	  
measurements	  in	  

laboratory	  

Calibra#on	  and	  
noise	  removal	  

Reflectance	  spectra	  
saving	  

Urban	  library	  
genera#on	  

(standardized)	  
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yes	  

	  
Valida#on	  

	  

Urban	  objects	  classifica#on	  
(SAM)	  

Classifica#on	  artefacts	  
suppression	  

Sa#sfying	  
results	  

Image-‐based	  training	  
samples	  	  Training	  samples	  

no	   no	  

Urban	  objects	  classifica#on	  methodology	  
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Geographic	  
Informa#on	  
System	  (GIS)	  

	  

	  
	  

Urban	  Spectral	  
Library	  (Vis-‐

NIR)	  
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Urban	  objects	  classifica#on	  1	  (SAM)	  
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Original	  test	  zone	  (True	  colors,	  Kaunas)	  
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Urban	  objects	  classifica#on	  1	  (SAM)	  
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Urban objects classification (SAM) 

•  Accurate identification of tile roofing’s (accuracy of 75%). 

•  Accurate identification of steel painted roofing’s (accuracy of 70%) 

•  Accurate identification of grass and trees (accuracy of 80%), 
differentiation between deciduous and coniferous seems consistent 
but lack of validation zones at this moment. 

•  Moderately accurate identification of pavements (45%), existence of 
spectral correlation with roads. 

•  Bitumen roofing’s were not detectable; high correlation with roads and 
dark steel roofing’s. 

àoverall accuracy : 67%  
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Urban	  objects	  classifica#on	  	  (SAM)	  
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Original	  test	  zone	  (True	  colors,	  Kaunas)	  
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Urban	  objects	  classifica#on	  	  (SAM)	  
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Roofing’s classification (SAM) 

•  Accurate identification of tile roofing’s (accuracy of 75%). 

•  Accurate identification of steel painted roofing’s (accuracy of 80%) 

•  Asbestos roofing’s were hardly detectable due to their correlation 
with roads, recognition is possible if the training samples are 
representatives (accuracy of 60 %). 

•  Bitumen roofing’s were not detectable; highly correlated with 
roads and dark steel roofing’s.  

àoverall accuracy : 72% 
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Urban objects classification (Results) 

 
§  Generally encouraging results with fair recognition of urban 

materials (overall accuracy around 70 %). 
 
§  Limits:  
 

Limited spectral resolution: 16 bands in Vis-NIR. 
 

No SWIR bands available (Short Wave Infrared). 
 

               Enrichment of the spectral library is planned. 
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Futurs work 

•  Next hyperspectral campaign planned in Kaunas in august 2016. 
•  Increasing of the spectral bands number to 100 bands is planned 

(Vis-NIR). 
•  Acquisition of a SWIR sensor? to be discussed 
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Thank you for your 
attention 

 
 

ANR HYEP-14–C22–0016–01 
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