ABSTRACT
Content-based image retrieval has been an active area of research over
last decade. The goal is to create systems capable of interactively retrieving
images that are semantically related to the user's query from a database. In
this research, a content-based image retrieval system is presented, it
supports querying by example to retrieve images from the images database
according to their color and textural low level features.
The underlying techniques are based on the adoption of histograms of
YUV, YIQ, YCbCr, HSV and HSI color models as color features. In addition,
Gray-Level Co-occurrence Matrix (GLCM) and Gray-Level Run Length
Matrix (GLRLM) are used to extract two sets of textural features. These
features are used for retrieval tasks in separated and combined manners.
The various combinations of the extracted features lead to a large
number of possible feature vectors; each describe some aspects of the
image contents. The fuzzy concepts have been utilized to reduce the
number of possible feature combinations; both the triangular and
trapezoidal membership functions have been used for this purpose.
After reducing of possible feature vectors, and keeping those vectors
which show high discrimination power, then, all images listed in the
database are grouped (according to their feature vectors) by applying Kmeans clustering algorithm. The clustering of feature space is helpful to
minimize search time. Euclidean Distance measure is used to assess the
similarity (or the distance) between the query image and the images listed
in database to find top N similar images.
Given a query image, the system first extracts the selected features to
establish the query feature vector, and then compares it with the images
belongs to most closest two database clusters. The most similar images are
sorted, and then the top 8 images are retrieved as the query results. The
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performance of retrieval system has been evaluated using two
measurements (i.e., precision and recall).
The test results indicted that HSV and HSI color representations are the
best when using single (around 0.63 for precision, and 0.1 for recall) or
combined (around 0.65 for precision, and 0.1 for recall) types of features.
The tests results indicated that color and texture features are not quite
enough to retrieve complex images (such as natural images).
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ﺇﻥ ﺃﺳﺘﺮﺟﺎﻉ ﺍﻟﺼﻮﺭ ﺑﺎﻹﻋﺘﻤﺎﺩ ﻋﻠﻰ ﺍﶈﺘﻮﻳﺎﺕ ﻳﻌﺘﺒﺮ ﳎﺎﻝ ﻧﺎﺷﻂ ﰲ ﺍﻟﺒﺤﺚ ﺧـﻼﻝ
ﺍﻟﻌﻘﺪ ﺍﻷﺧﲑ .ﺇﻥ ﺍﳍﺪﻑ ﻫﻮ ﺧﻠﻖ ﺃﻧﻈﻤﺔ ﻗﺎﺩﺭﺓ ﻋﻠﻰ ﺇﺳﺘﺮﺟﺎﻉ ﺍﻟﺼﻮﺭ ﻣﻦ ﻗﺎﻋﺪﺓ ﺍﻟﺒﻴﺎﻧـﺎﺕ
ﺑﺸﻜﻞ ﺗﻔﺎﻋﻠﻲ ﻋﻠﻰ ﺃﻥ ﺗﻜﻮﻥ ﻣﺮﺗﺒﻄﺔ ﻣﻌﻨﻮﻳﹰﺎ ﺑﺼﻮﺭﺓ ﺇﺳﺘﻔﻬﺎﻡ ﺍ ﹸﳌﺴﺘﺨﺪِﻡ .ﰲ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ،ﰎ
ﻋﺮﺽ ﻧﻈﺎﻡ ﺇﺳﺘﺮﺟﺎﻉ ﺻﻮﺭﺓ ﻳﻌﺘﻤﺪ ﻋﻠﻰ ﺍﶈﺘﻮﻳﺎﺕ ﻳﺪ ﻋﻢ ﺍﻹﺳﺘﻔﻬﺎﻡ ﻋﻦ ﻃﺮﻳﻖ ﻣﺜﺎﻝ ﻭﺫﻟﻚ
ﻟﻐﺮﺽ ﺇﺳﺘﺮﺟﺎﻉ ﺻﻮﺭ ﻣﻦ ﻗﺎﻋﺪﺓ ﺑﻴﺎﻧﺎﺕ ﺻﻮﺭﻳﺔ ﺑﺎﻹﻋﺘﻤﺎﺩ ﻋﻠﻰ ﺻﻔﺎﺎ ﺍﳌﻨﺨﻔﻀﺔ ﺍﳌﺴﺘﻮﻯ
)ﻭﺍﻟﱵ ﻫﻲ ﻟﻮﻧﻴﺔ ﻭﻧﺴﻴﺠﻴﺔ(.
ﻀ ﻤﻨﺔ ﻋﻠﻰ ﺇﺳﺘﻌﻤﺎﻝ ﺍﳌﺪﺭﺝ ﺍﻹﺣﺼﺎﺋﻲ ﳋﻤﺴﺔ ﳕـﺎﺫﺝ ﻟﻮﻧﻴـﺔ
ﺗﻌﺘﻤﺪ ﺍﻟﺘﻘﻨﻴﺎﺕ ﺍ ﹸﳌ 
ﻛﺼﻔﺎﺕ ﻟﻮﻧﻴﺔ .ﺑﺎﻹﺿﺎﻓﺔ ﺍﱃ ﻣﺼﻔﻮﻓﺔ ﺍﻟﻈﻬﻮﺭ ﺍﳌﺘﻼﺯﻡ ﻟﻸﻟﻮﺍﻥ ﺍﻟﺮﻣﺎﺩﻳﺔ ﻭﻣـﺼﻔﻮﻓﺔ ﻃـﻮﻝ
ﺍﳌﹸﺘﺴﻠﺴﻼﺕ ﻟﻸﻟﻮﺍﻥ ﺍﻟﺮﻣﺎﺩﻳﺔ ﺍﻟﱵ ﺇﺳﺘﻌﻤﻠﺖ ﻹﺳﺘﺨﺮﺍﺝ ﳎﻤﻮﻋﺔ ﻣﻦ ﺻـﻔﺎﺕ ﺍﻟﺘﺮﻛﻴـﺐ
ﺍﻟﻨﺴﻴﺠﻲ .ﻭﻗﺪ ﹸﻃِﺒﻘﺖ ﻫﺬﻩ ﺍﻷﺳﺎﻟﻴﺐ ﲝﺎﻻﺕ ﻣﻨﻔﺮﺩﺓ ﻭﺇﻧﺪﻣﺎﺟﻴﺔ.
ﺇﻥ ﺇﺳﺘﻌﻤﺎﻝ ﺍﻟﺘﻘﻨﻴﺎﺕ ﺃﻋﻼﻩ ﺳﺒﺐ ﺗﻮﻟﺪ ﻋﺪﺩ ﻛﺒﲑ ﻣﻦ ﺍﻟﺼﻔﺎﺕ ﺍﻟﱵ ﺗﺼﻒ ﳏﺘﻮﻯ
ﺍﻟﺼﻮﺭ .ﻭﻟﺬﻟﻚ ﹸﺃﺳﺘﺨ ِﺪﻡ ﻣﻔﻬﻮﻡ ﺍﻟﻀﺒﺎﺑﻴﺔ ﻟﺘﺨﻔﻴﺾ ﺃﻋﺪﺍﺩ ﺍﻟﺼﻔﺎﺕ ﻋﻦ ﻃﺮﻳـﻖ ﺇﺳـﺘﻌﻤﺎﻝ
ﻭﻇﺎﺋﻒ ﺍﻟﻌﻀﻮﻳﺔ ﺍﳌﺜﻠﺜﻴﺔ ﻭﺍﻟﺮﺑﺎﻋﻴﺔ.
ﰎ ﲤﺜﻴﻞ ﻛﻞ ﺻﻮﺭﺓ ﻣﺪ ﺭﺟﺔ ﰲ ﻗﺎﻋﺪﺓ ﺍﻟﺒﻴﺎﻧﺎﺕ ﻛﻤﺘﺠﻪ ﺻﻔﺎﺕ .ﻭﻭﺯﻋﺖ ﺍﻟـﺼﻮﺭ
ﺍﳌﺪﺭﺟﺔ ﰲ ﻗﺎﻋﺪﺓ ﺍﳌﻌﻠﻮﻣﺎﺕ ﻋﻠﻰ ﳎﺎﻣﻴﻊ ﺑﺎﺳﺘﺨﺪﺍﻡ ﺧﻮﺍﺭﺯﻣﻴـﺔ  K-meansﻭﺫﻟـﻚ
ﺑﺈﺳﺘﻌﻤﺎﻝ ﻣﺘﺠﻬﻪ ﺍﻟﺼﻔﺎﺕ )ﺃﻭ ﻣﺘﺠﻬﺎﺕ ﺍﻟﺼﻔﺎﺕ( .ﺇﻥ ﲡﺰﺋﺔ ﻓﻀﺎﺀ ﺍﻟﺼﻔﺔ ﻳﺴﺎﻋﺪ ﻋﻠـﻰ
ﺗﻘﻠﻴﻞ ﻭﻗﺖ ﺍﻟﺒﺤﺚ .ﻭﻗﺪ ﺍﺳﺘﻌﻤﻞ ﻣﻌﻴﺎﺭ ﺍﳌﺴﺎﻓﺔ ﺍﻻﻗﻠﻴﺪﻳﺔ ﻟﺘﺤﺪﻳﺪ ﺍﻟﺘﺸﺎﺑﻪ ﺃﻭ ﺍﻟﺒﻌـﺪ ﺑـﲔ
ﺻﻮﺭﺓ ﺍﻹﺳﺘﻔﺴﺎﺭ ﻭﺻﻮﺭ ﻗﺎﻋﺪﺓ ﺍﻟﺒﻴﺎﻧﺎﺕ ﻹﳚﺎﺩ ﺃﻋﻠﻰ )ﻥ( ﻣﻦ ﺍﻟﺼﻮﺭ ﺍﻟﺸﺒﻴﻬﺔ.
ﻋﻨﺪ ﺍﻹﺳﺘﻌﻼﻡ ﻋﻦ ﺻﻮﺭﺓ ،ﻳﻘﻮﻡ ﺍﻟﻨﻈﺎﻡ ﺃﻭ ﹰﻻ ﺑﺈﺳﺘﺨﺮﺍﺝ ﺍﻟﺼﻔﺎﺕ ﺍﳌﺨﺘﺎﺭﺓ )ﻣﺘﺠـﻪ
ﺻﻔﺔ ﺻﻮﺭﺓ ﺍﻹﺳﺘﻔﺴﺎﺭ( ﻭﺑﻌﺪﻫﺎ ﺗﺘﻢ ﻣﻘﺎﺭﻧﺔ ﺍﻟﺼﻔﺎﺕ ﻣﻊ ﺗﻠﻚ ﺍﻟﱵ ﺗﻌﻮﺩ ﻟﻠـﺼﻮﺭ ﺍﻟﺘﺎﺑﻌـﺔ
ﻷﻗﺮﺏ ﳎﻤﻮﻋﺘﲔ )ﺃﻭ ﻋﻨﻘﻮﺩﻳﻦ( ﰲ ﻗﺎﻋﺪﺓ ﺍﻟﺒﻴﺎﻧﺎﺕ .ﺍﻟﺼﻮﺭ ﺍﻷﻛﺜﺮ ﺷﺒﻬﹰﺎ ُﺗﺮﺗﺐ ﻭﻳﺘﻢ ﺑﻌﺪﻫﺎ
ﺍﻧﺘﻘﺎﺀ ﺃﻋﻠﻰ ﲦﺎﻧﻴﺔ ﺻﻮﺭ ﻛﻨﺘﻴﺠﺔ ﻟﻌﻤﻠﻴﺔ ﺍﻹﺳﺘﻔﺴﺎﺭ .ﰎ ﺗﻘﻴﻴﻢ ﻧﻈﺎﻡ ﺍﻹﺳﺘﺮﺟﺎﻉ ﺑﺈﺳـﺘﻌﻤﺎﻝ
ﻣﻘﻴﺎﺳﲔ ﳘﺎ )ﺍﻟﺪﻗﺔ ﻭﺍﻹﺳﺘﺪﻋﺎﺀ(.
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ﺇﻥ ﻧﺘﺎﺋﺞ ﺍﻻﺧﺘﺒﺎﺭﺍﺕ ﺃﺷﺎﺭﺕ ﺇﱃ ﺃﻥ ﺍﻟﻨﻤﺎﺫﺝ ﺍﻟﻠﻮﻧﻴﺔ  HSIﻭ  HSVﻫﻲ ﺍﻷﻓﻀﻞ
ﻋﻨﺪﻣﺎ ﺗﺴﺘﺨﺪﻡ ﻣﻨﻔﺮﺩﺓ )ﺣﻮﺍﱄ  0.63ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﺪﻗﺔ ﻭ  0.1ﺑﺎﻟﻨﺴﺒﺔ ﻟﻺﺳﺘﺪﻋﺎﺀ( ﻭﻣﺪﻣﺠﺔ
)ﺣﻮﺍﱄ  0.65ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﺪﻗﺔ ﻭ  0.1ﺑﺎﻟﻨﺴﺒﺔ ﻟﻺﺳﺘﺪﻋﺎﺀ( .ﻛـﺬﻟﻚ ﺑﻴﻨـﺖ ﺍﻟﻨﺘـﺎﺋﺞ ﺇﻥ
ﺍﻟﺼﻔﺎﺕ ﺍﻟﻠﻮﻧﻴﺔ ﻭﺍﻟﺘﺮﺍﻛﻴﺐ ﺍﻟﻨﺴﻴﺠﻴﺔ ﻏﲑ ﻛﺎﻓﻴﺔ ﻹﺳﺘﺮﺟﺎﻉ ﺍﻟﺼﻮﺭ ﺍﳌﻌﻘﺪﺓ ﻣﺜـﻞ ﺍﻟـﺼﻮﺭ
ﺍﻟﻄﺒﻴﻌﻴﺔ.
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