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Motivation Database graph construction
> S|0b3| ﬁ';'N de_scriptors EelngVm well fo_r |i|nSEfance rel’TrieI;/_al . Construct similarity graph between all detected regions from FS maps, with 0.15
S eglona escrlpt_ors work better, esp.ecm y Tor small objects | (uTV)V f u, v are mutual k-nearest neighors Method QE [ Instre| Oxford | Oxford105k 0.1
- Higher complexity and memory requirements sim(u, v) = v 0.05
. . : : ? () otherwise MAC - 1 485 | 79.7 73.9
- Solution: Discover repeating objects, suppress clutter Uniform [5] | - 47.7 77.7 201 m——
- Better global descriptors » Adjacency matrix W : sparse, symmetric non-negative matrix containing S mon ¢ . 484 776 709 0 02 04 06 08 1
> Our mEthOd IS fU"y Unsuper\lised pairWise Similarities wZ] — Sim(uia u]) and ZEro diagonal OS ECM * - 501 796 71.8 Histogram of saliency prScailsl;nrﬁ:oI;rlggzlr?gOS maps (Instre).
» Symmetrically normalized adjacency matrix: 0S EaM-A* - | 537 | 798 71.4 | | | | |
W= D2 p-1/2 MAC /718 874  86.0 0 ¥ e -
here D is th . £V Uniform [5] | v/ | 70.3 | 85.7 82.7 25 ol e 4
where L7 1S the row-wise sum o FSEGM * | v 712 898 870 R
- Regularized graph Laplacian, given a € (0, 1) OSEGM* | v 727 90.4  88.0 ) N — I)-R-Mamh .
Lo:=(I—aW)/(1-a) 0S.EGM-A* v 75.4 90.1 843 regions per image

mAP comparison of OS.EGM (x) to R-Match with uniformly
sampled regional descriptors (Oxford5k). Text labels refer
to query time.

Graph centrality [4]

. Centrality g represents the significance of each vertex (region) in the graph
- It is the solution of the linear system:

L.g=1

(based on CNN activations)

- i

Object Saliency (OS) Regional kNN graph ; ; : ' : .
repeatad and saliont resions) e databmee - The solution is obtained by conjugate gradients as in |2]
- Detect salient regions on FS and extract regional descriptors Object Saliency (OS)
. Construct regional kNN graph over the database
- Regions with many similar neighbors likely contain repeating objects . Object saliency map: reflects relevance to frequent database objects
- Detect regions on O5 and aggregate them into a global descriptor . Sliding window over the activation map of each image.
» Consider a square patch at each position p and compute saliency S,
Feature Saliency (FS) FS at position p  neighbor region descriptor  neighbor FS
: _ PP —,_ \
. Create a 2D saliency map of an image from its CNN activations g _ Z s(vilx,) fi g
. Saliency is the normalized sum of the weighted channels P P i) i 9
- Weight per channel obtained following CRoW |[3] /ieNp /

indices of k-nearest neighbors  neighbor centrality score

Region detection: Expanding Gaussian mixture (EGM) . EGM detection from OS maps

Experimental setup: Baselines

- Uniform: regions selected on a uniform grid at 3 scales.
- Uniform7: same but weighted pooling over activations as in CroW [3].
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