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Contributions and Conclusion

●  Dense sampling of the image space
●  Multi-scale description of the feature information, from cells to groups of cells
●  Supervised selection of the most discriminative visual words

First attempt to classify endomiscroscopic images using content-based image 
retrieval. Generic framework for many image retrieval applications and for multi-
class image classification.

Ongoing work 

Find a robust validation framework with the aid of medical expertise.
Include spatial relationship between visual words and time relationship between 
video frames.
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Abstract
 
Probe-based Confocal Laser Endomicroscopy (pCLE) is a new 
technology that enables dynamic microscopic imaging of tissues 
in vivo, with a miniprobe, during ongoing endoscopy. Our study 
investigates the application of Content-Based Image Retrieval to 
pCLE images of colonic polyps, which would aid the physician in 
differentiating benign tissues and neoplastic (pathological) 
tissues.

We first explore the Bag of Visual Words method that maps an 
image into a visual feature signature which is a numerical vector 
invariant with respect to viewpoint changes, e.g., translations, 
rotations and scaling, and illumination changes, e.g., affine 
transformation of intensity.

The relevance of the similarity results is then quantified by a k-
nearest neighbors classification of the training database. 

Compared with several previously published alternatives whose 
maximal accuracy rate is barely 67% on our pCLE database 
(while almost 99% on UIUCTex texture database), our approach 
yields an accuracy of 80% and offers promising perspectives.

Retrieval and Classification Results

Training database: 1036 images

2 classes: Benign (B), Neoplastic (N) 

k-NN leave-n-out classification

Accuracy of our method: 

80 % correct retrievals for k=42 neighbors
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Local descriptor

Distance ( I1  , I2 )   =   X  
2 - distance  ( S( I1 ) , S( I2 ) ) 
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