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Reachability based Ranking in Interactive Image Retrieval Jiyi Li Department of Social Informatics, Graduate School of Informatics, Kyoto University [email protected], [email protected], bit.ly/jiyili



Abstract In some interactive image retrieval systems, users can select images from image search results and click to view their similar or related images until they reach the targets. Existing image ranking options are based on relevance, update time, interestingness and so on. Because the inexact description of user targets or unsatisfying performance of image retrieval methods, it is possible that users cannot reach their targets in single-round interaction. When we consider multi-round interactions, how to assist users to select the images that are easier to reach the targets in fewer rounds is a useful issue. In this paper, we propose a new kind of ranking option to users by ranking the images according to their difficulties of reaching potential targets. We model the interactive image search behavior as navigation on information network constructed by an image collection and an image retrieval method. We use the properties of this information network for reachability based ranking. Experiments based on a social image collection show the efficiency of our approach.



Introduction Interactive Image Retrieval Search by Image Top k search results



Query: Kyoto an image or keyword query



Final Target



In image retrieval some reasons can lead to the failures on reaching the targets in these initial search results users do not exactly describe their specific targets in the queries



http://images.google.com cherryblossom at Arashiyama in Kyoto in spring



Ranking Option



Visual Similar Images



Several Rounds



the targets of users may be still not clear when they start their searches



Existing



Our



Content or context relevance, update time, interestingness, ...... Initial image search results or refined results of single-round interaction



performance of image retrieval methods are still not good enough



Problem and Solution



Consider what kind of results can be returned after multi-round interactions Ranking the images according to their difficulties of reaching the potential targets



Do not consider possible results after multi-round interactions Assist users to select the images that are easier to reach the targets, users can cost fewer interactions and spend less time



Interfaces of user interactions gather additional information for refining the search results



Our Approach Model of Multi-Round Interactive Image Retrieval 1st round similar images



Information Network Construction For a given image collection C and an image retrieval method F



2nd round similar images



Query



2. For each image a, compute its top k image search results A from C by using F



Edge



Start Image Edge



Node



Node



Edge



Node



Edge



Node Node



Reachability Based Image Ranking



Target Image



Navigation in the image information network A path from the start image to the end image Please refer to paper for more details on definitions and assumptions of interactive image retrieval, search sessions and user behaviors in our scenario for smoothing the analysis.



1. Create a node for each image a in C a directed graph 3. Create an edge from image a to each similar image in A



Different image retrieval methods lead to different information networks



Ranking measures based on centrality in the information network, indicating the reachability of the nodes to potential targets



Betweenness centrality



Closeness centrality



Number of shortest paths from all nodes to all others that pass through an evaluated node



Inverse of sum of length of the shortest path of an evaluated node to all other nodes



These measures are based on ideal assumptions because of using ideal shortest paths. Our ranking approach is to assist users to select the nodes and paths more close to ideal ones if users select the top ranked results Please refer to paper for more discussion and explanation on the characteristics and implement of these two ranking measures



Experimental Results MIRFlickr: 25000 Images collected from Flickr, with Raw Tags For each F, generate top k (k=50) image search results (‘original’) Image Retrieval Method HSV (VisualBased 1)



Feature 1024 HSV Color Histogram



Rank top k images with our approach (‘betweenness’ and ‘Cloneness’)



Similarity



Pearson Correlation Coefficient



SIFT SIFT, Bag of (Visual- Words, 1000 based 2) Visual Words Text (Textualbased)



Social Tag List



Ochiai Coefficient



Ranking Option Original Betweenness Closeness Original Betweenness Closeness Original Betweenness Closeness



Compute the metrics of ASPL and AD on the top r (r 


ASPL top r 10 25 12.73 7.25 8.11 6.14 10.03 6.26 11.21 6.68 6.35 5.45 7.96 5.63 10.30 5.37 6.30 4.65 9.30 4.98



AD top r 10 0.2129 0.2795 0.3048 0.4264 0.4918 0.5311 0.2513 0.4322 0.3648



25 0.2541 0.2854 0.2991 0.4623 0.4890 0.5166 0.3250 0.4275 0.3861



ASPL: Average Shortest Path Length in a constructed information network. Ideal performance by using all rounds of user interactions and considering the images in the whole data collection. AD: Average Diversity of in the image search results. Higher AD  more diverse candidates in top results  reach targets easier.



All images on shortest path can be regarded as reasonable targets



Our ranking approach based on different centrality measures have smaller ASPL than the original ranking results Closeness centrality allows users to select non-shortest paths between the start and the target images, and thus has higher ASPL



Our ranking approach can generate results with higher diversities



The 38th Annual ACM SIGIR Conference, August 9-13, 2015, Santiago, Chile



Case Study: enjoying “pet” images; start image: “dog”; target image: ”cat” boat



cat Our ranking approach uses fewer steps to reach the targets; Our ranking approach is possible to provide more reasonable path;
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