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With the Internet being the largest, and fastest growing image database available, responding adequately
to a user query remains a constant challenge. Although the precision of the responses has already improved
substantially over the past few years, image search may be further improved by ranking the images in a sensible
and understandable way. An attractive solution is to rank the images according to their content, i.e., semantics,
on a single attribute. For instance, when searching for an image of an expensive car, ranking images on the
semantic attribute “price” would facilitate the search considerably.

We define a semantic ranking problem (SRP) as the problem of obtaining a ranking of images, belonging to
the same class, based on a single semantic attribute. Ranking images on semantic attributes can be challenging
for a computer, or even impossible. In the domain of Content Based Image Retrieval this is called the semantic
gap. We propose that the semantic gap may be bridged by human computation. To investigate to what extent
human computation can help solving an SRP, we have developed a method called CollaboRank. CollaboRank
enables human workers to rank collaboratively a large set of images, that share a common class, on a semantic
attribute and to produce a global ranking.

To evaluate CollaboRank, we conducted an experiment with 21 male and female human workers. In total
we used five different image classes, 50 images each, that had to be ranked on different semantic attributes: (1)
faces from Japanese women on positiveness of emotion, (2) stills from surveillance camera’s on threat level, (3)
textures from different materials on smoothness of the surface, (4) movies on popularity, and (5) celebrities on
popularity (see Figure 1). The human workers were instructed to re-order the images given a specific class and
attribute, where each class was addressed in turn. After only 20 minutes, they had completed 1,448 tasks in
total, which comes down to 8,688 pairwise comparisons.

The baseline consensus is what a group of random rankers on average achieves (in our case 0.212). Human
workers achieved the highest consensus (0.745) for ranking emotions on positiveness. Tasks of the surveillance
video’s class took on average longest to complete, which may be explained by the fact that normally: (1) these
are not images but video’s and (2) these are evaluated by trained security guards. Nevertheless, a relatively
high consensus (0.628) was achieved for this class. For the classes, textures, celebrities, and movies, a lower
consensus was achieved (≈ 0.55). Apparently, for these classes, the subjective and ambiguous nature of the
attributes involved, reduce the consensus. However, they are still well above the baseline consensus, indicating
that a sensible ranking is produced. From our obtained results, we may conclude that human computation can
help solving an SRP with a relatively high consensus, depending on the semantic attribute. For future research,
CollaboRank could be transformed into a two-player game, where both players are shown the same images, and
where the reward could be based on the correlation of both personal rankings.
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Figure 1: The top and bottom ranked images of the five classes. Please note that the textures class also
contained images of other materials, such as wood, metal, and stone.


