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Our framework 

Fusion (BoVW, BoC) in an early stage.  

 

Our Contribution: a novel implementation and 

generalization of BoC model that 

takes into account spatial 

information of colors based on 

Quad Tree Decomposition of 

images (QBoC). 
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Bag of Visual Words Model   (BoVW) 
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DSIFT 

Software : VLFeat (http://www.vlfeat.org/matlab/vl_phow.html) 

Construction of the visual vocabulary 



BoVW – image representation 

for each key-point in the image  

  find the nearest visual word 

4 

Visual Vocabulary 



PHOW 
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Bag of Colors Model 
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BoC image representation 
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for each pixel in the image  

  find the nearest color from the palette 



Local Bag of Colors Model 

64 

Clustering with k-means 

into M clusters 

(Visual Words) 
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Quad Tree Decomposition 
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https://www.mathworks.com/matlabcentral/fileexchange/9485-quadtree-decomposition--encoding--and-

decoding-of-rgb-image 



Quad Bag of Colors 

Visual words 

{sqr, hor, ver}_level_color 

 

(color=the index of the color in the palette) 
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Early Fusion 

PHOW 

QBoC 

Train set 

PHOW 

QBoC 

Test set 

I. Original data (distributed by the organizers) 

II. Enriched train set with image from imageCLEF 2013 
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Late Fusion: 
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SVM classifier 

• LIBLINEAR -- A Library for Large Linear Classification  
https://www.csie.ntu.edu.tw/~cjlin/liblinear/ 

 
• Efficient Additive Kernels via the Homogeneous Kernel Map 

http://www.robots.ox.ac.uk/~vgg/software/homkermap/#r1  

• Homogeneous kernel map http://vision.princeton.edu/pvt/SiftFu/SiftFu/SIFTransac/vlfeat/doc/api/homkermap.html  
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Submitted Runs 
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Evaluation of our framework 
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Best Run Visual
Textual     
(word2vec) Mixed

2011 83.59  (XRCE) 70.41    (IPL) 86 .91  (XRCE) 

BoWs 85.84 77.34 88.57 

2012 69.70   (IBM) 41.30      (ITI) 66.20  (medGIFT) 

BoWs 71.80 61.40 77.90 

2013 80.79    (IBM) 64.17     (IBM) 81.68     (IBM) 

BoWs 83.04 68.63 85.71 

2016 85.38   (BCSG) 72.22    (BCSG) 88.43    (BCSG) 

BoWs 85.15 73.48 87.78 



THE END 

 

Thank you for listening 
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