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Abstract 
     Automatic features extraction remains an open research area in the satellite 
images classification. While many algorithms had proposed for features extraction, 
none of them solved the problem completely. This paper presented a new technique 
for increasing the accuracy of the classification depending on color extraction from 
selected band combination image and an acceptable classification results obtained 
by comparing with traditional classification technique (parallelepiped technique).  

  
 

  ياً تصنيف الصور الفضائية الزراعية بإستعمال تقانة استقطاع اللون آل

  
  رافد جميل توفيق 

  . العراق- بغداد. جامعة بغداد ،كلية العلوم، وحدة الاستشعار عن بعد
 

  الخلاصة
علــــى الــــرغم مــــن .  يبقــــى اســــتخراج المعــــالم آليــــاً، مجــــال بحــــث مفتــــوح فــــي تــــصنيف الــــصور الفــــضائية      

هـذه الدراسـة قـدمت . ل كامـلالخوارزميات العديـدة المقترحـة لإسـتخراج المعـالم، فمـشاكل التـصنيف لـم تحـل بـشك
تقانة جديدة للحصول على دقة تصنيف اعلى بالاعتماد على استقطاع اللون من صورة حزمة مركبة مختارة، تم 

  ).تقانة الانابيب المتوازية(الحصول على نتائج مقبولة بالمقارنة مع تقانة تقليدية في التصنيف 
      Introduction 

     The automatic extraction of topographic 
features from satellite images has been still one 
of the major topics in remote sensing studying, 
for example in monitoring the vegetation, 
studying the desertification phenomena, 
quantities of water, change detection, and many 
other fields. This paper focused on extracting 
the three main features in two selected 
agricultural regions, which were vegetation, 
water, and soil. The technique applied can 
considered as a supervised technique, since the 
underlying requirement of supervised 
classification techniques is that the analyst has 
available sufficient known pixels for each class 
of interest that representative signatures can 
developed for those classes. These prototype 
pixels are often referred to as training data, and 

collections of them, identified in an image and 
used to generate class signatures, are called 
training fields [1].  
In this paper, the given conditions, for example, 
in vegetation extracting can be applied to any 
other image and can be considered as a priori 
labeling of pixels.  
Unfortunately, it does not provide an accurate 
area information about the studied classes at the 
same time of the ETM+ scene captured, thus the 
paper presents a comparison with parallelepiped 
technique as a classical supervised classification 
technique. 
Parallelepiped technique is sensitivity to 
category variance by considering the range of 
values in each category training set. This range 
may defined by the highest and lowest digital 
number values in each band and appears as a 
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rectangular area in two-channel scatter diagram 
[2].    
 
Studied Regions 
     The applied satellite imageries had captured 
by the Landsat7 ETM+ system in 13th of 
September 2002. Bands 3, 4, and 5 used, so the 
data sets had three bands. The study regions 
taken from  Samara's scene, such that the first  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Methodology 
       Band combination is one of the power tools 
that classifier can used to evaluate his 
classification technique. In this work, the best 
ETM+ false color band combination for visually 
interpreting agricultural features was R: band 5, 
G: band 4 and B: band 3 [3], as shown in        
figure (2) 

  

 
 
 
 
 
 
 

region covered about 136 km2, with upper left 
corner 357165 E and 3756015 N, and lower 
right corner 368535 E and 3744045 N, and the 
second region covered about 359 km2, with 
upper left corner 368655 E and 3917565 N, and 
lower right corner 392625 E and 3902595 N.  
Location of these regions in Samara's scene had 
shown in figure (1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

               
               the Lower is Regi

Figure (1): Location of the Studied Regions in Samara's Scene,  
on I and the Upper is Region II. 

Figure 1: Location of the studied regions in Samara's scene, the lower is          
region I and the upper is region II. 
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The combination used firstly, such that 
extracting of the most contrasted colors was the 
aim, in actual that represents extracting features 
from RGB image, and thus represents classified 
the image. In other words, features extracted by 
visual interpretation of RGB image. 

The problem here was how can these 
colors to extract? Indeed, in the RGB-color 
spaces, the problem is big, and so to overcome 
these drawbacks, the study transformed the 
image data from RGB to HSV-color spaces, by 
using the transformation equations [4]: 
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Region I (R: band 5, G:                
band 4 and B: band 3). 

 
Region II (R: band 5, G: band 4 and B: band 3). 

Figure (2): Regions I and II  in 5, 4, 3 Band Combination.
 

Figure 2: Regions I and II in 5,4,3 band combination

 where:  are the Red, Green, Blue, and 
 are the Hue, Saturation, and Value 

respectively. 

BGR ,,

VSH ,,

            The boundary conditions for extracting 
the green color or for vegetation extracting  
( )   can be shown in figure (3), such 
that all the green color delineated in a 
rectangular, then put these boundaries  in a 
mathematics form, similarly for extracting the 
blue color. Thus ( ) are: 

extractedV _

extractedV _

 
     12.012.046.0195.0  VandSandH …
…..........… (4) 

         In addition, the boundary conditions for 
extracting the blue color or for water extracting  
         ( ) are: extractedW _

     18.03.071.0557.0   VorSandH …
…………… (5) 
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For soil extracting ( ), the work 
supposed that the remaining main feature was 
soil, and thus, its color boundary conditions are: 

extractedS _

)__()3,4,5( extractedWorextractedVI  ……
………… (6) 
Where represents the RGB image with  )3,4,5(I

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig r. 
 

ure (3): Extract of Green Colo

 
R=band 5, G=band 4, and B=band 3.  
According to the previous color boundary 
conditions, the images classified and the results 
shown in figure (4) for both studied regions 
 
 

 
 

    

       Vegetation                             Water                             Soil                     Classified Region I 

 

Figure 3: Extract of green color. 
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Figure 4: The classified images using the paper technique. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Region I Region II 

Figure 5: Parallelepiped classification results, 
unclassified pixels had black color. 
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3. technique were shown in figures 4 and 5, 
and the percent area for each class 
illustrated in tables 1 and 2 

The comparison had been done with 
parallelepiped method as a traditional technique, 
and the classified images according to this  
 

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusions and Suggestions  
      The mixing in the classes is clearly in the 
parallelepiped results, while in this work, the 
green color in the band combination had been 
extracted as vegetation, the blue and black or 
dark color had been extracted as water, and the 
remaining had been assumed as soil. Thus, the 
new classification technique gives better results 
than the parallelepiped technique and with full 
classification, (there is no any unknown pixel 
class).  
This technique can be used (with more precision 
in bounding color for the required feature) to 
classify the image using more than one band 
combination to do sub-classes, for example 
classify the soil to dry and moisture, and the 
water to deep and shallow and so forth. 
However, there are several limitations for this 
technique, as shadow problems that can be 
source of interpretation error leading to 
misclassification; therefore, this technique 
prefers to enhance the image data with a suitable 
enhancement method as a first step to overcome 
these problems.  
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Table 1: % areas for each class using the research technique. 

            % class    
regions               

vegetation soil water unknown 

Region I 7.11 57.76 35.13 0 
Region II 46.91 0.30 52.79 0 

  
  

Table 2: % areas for each class using the parallelepiped.  

            % class      
regions               

vegetation soil water unknown 

Region I 3.31 51.92 33.55 11.22 
Region II 37.47 36.82 0.94 24.77 
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