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A Method of Highspeed Similarity Retrieval based
on Self-Organizing Maps

Kun-Seok Oh'- Sung-Ki Yang''- Sang-Hyun Bae''"- Pan-Koo Kim''!

ABSTRACT

Feature-based similarity retrieval become an important research issue in image database systems. The features of image data are useful to
discrimination of images. In this paper, we propose the highspeed k-Nearest Neighbor search algorithm based on Self-Organizing Maps.
Self-Organizing Maps (SOM) provides a mapping from high dimensional feature vectors onto a two-dimensional space. A topological feature
map preserves the mutual relations (similarity) in feature spaces of input data, and clusters mutually similar feature vectors in a neighboring
nodes. Each node of the topological feature map holds a node vector and similar images that is closest to each node vector. We implemented
about k-NN search for similar image classification as to (1) access to topological feature map, and (2) apply to pruning strategy of high speed
search. We experiment on the performance of our algerithm using color feature vectors extracted from images. Promising results have been
obtained in experiments,
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Phase 1 : ComputeWinnerNode

Input : q_Object
Output - WinnerNode, retrievedList

I Neagrest = o

2 gp * feature vector of q Chject
311 node number on the Map

4 * forall Node on the Map do begin

5: Dist: = Webu - gall 5

6: if ( Nearest > Dist; ) then
7: do begin

8. Nearest = Dist; ;

9: WinnerNode = i ;

10: end

11: i=i+1;

12 T end

13 : /* initialize k-retrieved Image List */
14 : /+ from WinnerNode */
15 [ update RCL with WinnerNode

(32 3) Phase-1: SAH=E BN HMSHO| £7(5

Phase 2 : SearchNearestNeighbor

Input( LY, an KNN
Output : retrievedList

Ty eurrent NN radius

27 maximum of NN radius

. qgp - feature vector of q_Object
R=(5 1T,/ MBR
517 node number of the Map
6:if (¥ >T) then do begin

[ TUR N

7 return

8 else

9: for (Node; € 7) do begin

10 /* prune empty Node +/

11: if (Node; is emptyNode Ythen

12: do begin

13: discard Node;

14: end

15: /* prune visiting unnecessary Node #/
16 : Dist = MINDIST(qs, R)

17: if (Dist > RCLIk_NN] Dist)

18: then do begin

19: discard visiting unnecessary Node
20 end

21 update RCL with Node;

22 i=i+1,;

23:  end

A r=r+l;

25 call SearchNearestNeighbor{ 7 )
26 end
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(E 2 ke E710 Ohgt
ZH sec)

2t HiolEf FEtol 2U0IMel ZAA

Data set(x 1000)
1 5 10 20 30 40
1 0.07 0.25 0.62 157 254 4.26
10 0.08 0.26 0.62 1.657 2.56 430
50 0.08 0.26 0.63 158 257 430
100 0.08 0.27 0.64 160 258 430
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