Ranking on Data Manifolds

(a) Two moons ranking problem
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(b) Ranking by Euclidean distance (c) Ideal ranking
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Figure 1: Ranking on the two moons pattern. The marker sizes are proportional to the

ranking in the last two figures.

(a) toy data set with a single query; (b) ranking by the

Euclidean distances; (c) ideal ranking result we hope to obtain.

[Zhou et al. NIPS, 2003.]
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1. Sort the pairwise distances among points in ascending order. Repeat connecting
the two points with an edge according the order until a connected graph is ob-
tained.

2. Form the affinity matrix W defined by W;; = exp|[—d*(z;, z;)/207] if there is
an edge linking z; and x;. Note that W;; = 0 because there are no loops in the
graph.

3. Symmetrically normalize W by S = D~/2W D~1/2 in which D is the diagonal
matrix with (7, ¢)-element equal to the sum of the ¢-th row of .

4. Tterate f(t+ 1) = aSf(t) + (1 — o)y until convergence, where « is a parameter

in [0,1). ff=0-a)(I-aS)™y

5. Let f denote the limit of the sequence { f;(¢)}. Rank each point z; according its
ranking scores f;° (largest ranked first).



(a) Connected graph (b)t=5 (c)t=10

Figure 2: Ranking on the pattern of two moons. (a) connected graph; (b)-(e) ranking with
the different time steps: t = 5, 10, 50, 100; (f) ranking by Euclidean distance.



Active Learning Methods

1. select the most relevant images

/o
2. select the most informative unlabeled images

L=+

3. selecting the inconsistent images which are also quite similar to the query
c5)=1;"

[He et al. Manifold-Ranking Based Image Retrieval. ACM MM, 2004.]
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Vectorization

f(x;)= Zai¢(xi) =a' ¢(x;)
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