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Subspace Similarity Search

* Application: Database of images represented by
color, shape, texture = similarity can be related to the
shape only, but not to the color description

» Subspace: S =(S,,...,S,)e {0.1}°

« Subspace Dimensionality: d= Zsi <D

» Subspace Distance:

» Subspace k-NN query:
Vo e NN(k,S,q), Vo' € DB\NN(k,S,q):
dist, (0,q) < dist,(0’,q)

» Ad-hoc definition of an arbitrary subset of attributes

Bottom-Up: Dimension-Merge Index [1]

» Each dimension is organized separately in a one-
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» Refinement: min. distance of a new object is greater
than the upper bound of the k-NN distance, where

p

D
minObjectDist; (g, 1 )= i/z s, -mindist (17, )

i=1

* Heuristics to choose an appropriate index in each
step: Round Robin, GlobalMinDist (closest page to q),
MinScore (distance normalization)

Top-Down: Projected R-tree

« Single index on the - P @Pl. P,

full-dimensional space 1 1

* Query processing in a Pay P

best-first manner i
L i Ps, o Pad

« Based on the minimum L P 1 Ps

distance between an Py

index page P and the | Py

query g in a subspace S ‘a,

(Pimin _qi)p’ if Pimin > q
mindist, (g, P)= Zsi- (g, —P™)

Evaluation

» The bottom-up approach performs better with a
lower-dimensional subspace

» The top-down approach is more appropriate for d
approaching D

» Comparison partners, e.g. [2], are outperformed in
these regions (CLOUD dataset, D = 9, k = 10)
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