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Scheme MAP

Bag of Words Scheme | 0.0820
SPM Scheme 0.0888
Proposed Scheme 0.0978

Table 1. The Mean Average Precision values for different schemes
over the 1010 query images for Caltech 101 database.

age retrieved. Mean Average Precision (MAP) is defined as
the mean of the individual average precision scores for all
query images. The proposed scheme is seen to produce an
improvement of 19.22% over the traditional BoW scheme,
while the SPM based scheme produces an improvement of
8.35%. The MAP values obtained for the BoW scheme,
SPM based scheme and proposed scheme are listed in Ta-
ble I.

The Precision-Recall (PR) curves for a few image cate-
gories are provided in Fig. 5 and Fig. 6. Fig. 5 displays
few examples of results where the proposed scheme per-
formed better than BoW and SPM based scheme, while Fig.
6 shows examples of bad results. A few sample query im-
ages corresponding to datasets providing good and bad re-
sults have been shown in Fig. 5a,5b,5c and Fig. 6a,6b,6c
respectively.In general, image sets which had distinct vi-
sual patterns and less background clutter responded well to
the proposed scheme like the ‘dollar bill’ image set in the
Caltech 101 database. Image sets where the position or ori-
entation of the central object of interest varies significantly
within the images in the set, are seen to show relatively poor
results when used as query images for the proposed scheme.
This could be attributed to the fact that the proposed scheme
does not focus on geometrically invariant representation of
the object structure. The scheme is also adversely affected
by the presence of background clutter in a few image sets
like ‘Brontosaurus’.

4. Conclusion

The proposed image retrieval scheme based on an ex-
tended vector space model, takes into account the context of
a visual word in an image along with the co-occurrence of
visual words in pre-defined blocks of the image obtained by
sub-dividing the image into blocks using quadtree decom-
position up to a fixed level of resolution. A significant im-
provement over existing visual vocabulary based image re-
trieval schemes in terms of MAP is observed. The execution
time is more than the BoW and SPM scheme due to the in-
crease in number of elements in the extended vector space.
However, the frequency vector of an image, corresponding
to the extended vector space is highly sparse. Hence the
increase in computation time is not in proportion with the
increase in the size of the vector space. The execution time
as well as the MAP can be further improved by eliminating
noisy elements in the vector space. An additional scope for
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Figure 5. Sample query images from image sets where the pro-
posed scheme outperformed SPM and BoW Scheme (a) Tick, (b)
Minaret and (c) Dollar Bill. The PR curves corresponding to these
sets are shown in (d),(e),(f) respectively.

improvement lies in formulation of a geometrically invari-
ant object structure representation based on the proposed
extended vector space model for image retrieval.
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