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A Method of Highspeed Similarity Retrieval based on Self-Organizing Maps
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(Received December 15, 2000)

Abstract: Feature-based similarity retrieval become an important research issue in image database sys-

tems. The features of image data are useful to discrimination of images. In this paper, we propose the

highspeed k-Nearest Neighbor algorithm based on Self-Organizing Maps. Self-Organizing Maps(SOM)

provides a mapping from high dimensional feature vectors onto a two-dimensional space. The mapping

preserves the topology of the feature vectors. The map is called topological feature map. A topological

feature map preserves the mutual relations( similarity) in feature spaces of input data, and clusters mu-

tually similar feature vectors in a neighboring nodes. Each node of the topological feature map holds a

node vector and similar images that is the closest to each node vector. In topological feature map, there are

empty nodes in which no image is classified. We experiment on the performance of our algorithm using

color feature vectors extracted from images. Promising results have been obtained in experiments.
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Fig.1 The relationship between feature vector and node
vector. (a)Feature vector generated by wavelet
transform, (b)node vector generated by SOM.
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Phase 1:ComputeWinnerNode |

Input : q-Object
Output: WinnerNode, retrievedList
1: Nearest = oo;

2: gy, feature vector of q-Object

3: 7 : node number on the Map

4: forall Node on the Map do begin
Dist; = ||cbvi — qgo|l;

o2l

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

8: Winner Node = i;

9:  end

10 ¢1=1i+1;

11: end

12: /* initialize k-retrieved Image List */
13: /* from WinnerNode */
14: update retrievedList with Winner Node

Fig.3 Phase-1:Find Winner Node and initialize re-

trieval candidates.

BEMINDIST(P, R) B ) R b oh i KEREE L
DKEW/,—F, E\wo7220?DpruningflE % 477% 9.
CORIIZ LY, BB G EINS,

SOMIZE T 3A-NNERZL T XL RIFETRE
45 E-NNIEET LT RAIE29DPhaseh 5% 5. 15
TN ZADOEE T — K #Fig. 3+ Fig. 4 IIR7.

Phase-1(Fig. 3)Tl3, &7, R #E~v 725645
2 LN IS DEWE Y/ — F(Winner Node)
#3K® % (Stepd-11). ZOPH/ — F» E-NNIEHEICB
WTHRPNIHIR T2, —-F e b, 2L T, BFEH/—F
EHHERTWAEBRO G H, BRERICRLEUL
k(k >0l Z BB EHEME L CMEREMY X+
(retrievedList)iz Y — b L THMI T 2 (Stepld). fR3EMH
i) R MIBEMBERICELECEE2HEICY - 3N
THMENTVBDT, YR FOHmDEEH DM IIHER
HRoOPTIEMBER SR LBELLERER-TW 5,
COHT, 2y T EOEHET N ERALEHEE 25
L b,

Phase-2(Fig. 4)Ti3, W&/ — F 2 dobICE 55
DHFEABIK LD SRR BB 1T 2 ). ZOLH
T3, HERICALR U 7222 P pruning strategy % i@ §
% (Stepl11-19), HEREMRD / — FIZHHE N T 2HE
B &R TREREM Y R F 2 EH T 5 (Step20), 2N
Bry <TTh5EICFRINICITY S (Step24).

5. REABRCER
SOMIZHIFBNNIERT I TY) X LD I Z KT
272002, HELLENNT L I) XAREEL, EfO
HOMREEHIE L CAHBERE T L -2, ERICHW
H{fRT7T— 213, ZF 0 7x—FKETRHINTV5H

Phase 2:SearchNearestNeighbor

Input : =, g5, kK-NN
Output: retrievedList

1: +v: current NN radius

2: I' : maximum of NN radius

3: qyo : feature vector of g Object
4: R=(S,7T); /* MBR */

5: 4 : node number on the Map

6: if (v > I') then do begin

7

8

9

return
. else
for(Node; € ) do begin
10: /*prune empty Node*/
11: if(Node; is emptyNode) then do begin
12: discard Node;
13: end
14: /*prune visiting unnecessary Node*/
15 Dist = MINDIST(qs0,R)
16: if(Dist > retrievedList[k-NN].Dist)
17: then do begin
18: discard visiting unnecessary Node
19: end
20: update retrievedList with Node;
21: t=1+4+1;
22:  end

23: y=~v+1
24:  call SearchNearestNeighbor( v )
25: end

Fig.4 Phase-2:Similarity retrieval within .
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Table-1 Map size vs. empty nodes for each data set.

‘ Data set | Map size  Empty nodes (%)

1000
5000
10000
20000
30000
40000

32x32
70x70
100x 100
140x140
175x175

200200

434 42
2634 53
5395 54
10819 55
18377 60
23706 59

180 —
kel: X kaSi- b kator - M km200 ~EF
160 km30: £~  kad0:--O-  kaBO: ~O— k=100: —O—
S V
=}
=
=
% 120
<]
c
o
£
5 e
=
S
ks)
2 sl
20
5C n i
1 5 10 20 30 40
Data set(x1000)
Fig.5 Total number of visiting unnecessary nodes by
pruning strategy( except empty nodes).
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Table-2 Retrieval time cost of each data set for increas-

ing k(sec).
Data set(x1000)
b 1 5 10 20 30 40
1 0.07 0.25 062 157 254 4.26
10 | 0.08 0.26 062 1.57 256 430
50 | 0.08 0.26 0.63 158 257 4.30
100 | 0.08 0.27 0.64 160 2.58 4.30
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