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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 high speed 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
and generates a topological feature map. A topological feature map preserves the mutual relations
(similarities) in feature spaces of input data, and clusters mutually similar feature vectors in a
neighboring nodes. Therefore each node of the topological feature map holds a node vector and similar
images that is closest to each node vector. We implemented a 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 algorithm using color feature vectors extracted
from images. Promising results have been obtained in experiments.

Key words : Image databases, Content-based Image retrieval, self-Organizing maps, Nearest

neighbor search
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diolets ¢jujdth. MBR RS (13 3)9 (b)s} Zo),

R=(5,D
2 Aotk q71elM, S={ sili<jsn}, T={tl1<j<n}&
Ztzt MBR Rl $lolA #Havt He Hs Hdizt He
g vehln,
s;= min 1c=n( 05)  7=12,3,...,n
t;= max 1<ien( 05 7=1,2,3,...,n

of lsje] Axach @71 s<telck o] MBR RS
AMRE FxEg A Y3 ZE =xo dige] 5
PP} A45F W MBRE 3370 TEHA Q%
. 2 olfe 7 ==o olul fa} oln|A7t EHE o
Ren, 72+ ==t FEHE R AE 21 YA 47
g &olct,

thgoll, Foid 29d Pt MBR R #o| oA

4
T - R=(5,T)
55! -neighbor :
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(b) MBR R for objects
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MINDIST
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Query point
P
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listtRCL
o2 3 k-NN 524

MINDISTE
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2 Aot} o7)A,
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7’,:[ i; if p>t;
i otherwise
olth. &, (2™ 3)9 (b)9} #e°], MINDISTE MBR%
o RE g% QoW P Azt s HE Ao
AdE oulgtt, MINDISTY AYALE, SHHUEHT
9 AgHxelmz, L,F79] HFFHU= AgE ol8%
o}, o] HAE MINDIST(P, R BHAld g@4o] B
ga g =9 g o] g-drh
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ot Holels ALHA A7k W g5 9
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287 fEiME ZE dolee @ gt
o] BEag wlele}S pruning Me|Fe2N FHAARH
9] 143l 48 + Qv

B =gddAe, g 2983 =55 wdsiyl 9
A o3 22 pruning strategys 2R3}

() Qe x=RgA AR(euA)E st 7HAA

e F=E g0 Ao
(ii) MINDIST(P, R)X D(RCL pola ®Haugde ==
olm, 1%A @om BTN A Hch

arleld  RCLel®d, ZHAFH g 2E(retrieved
candidate list)Z &9, (27 3)2) (o) 7o) AYH
o A e =E($AEE)RRE ga99S A
ddoz s s1EA oA ke FA4FAE AR
1 Qe faEott o=z AM4FR F2E RCL
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e BPEE 71%e] "t o)t Zo] B
&9l pruning A2l st ©AAZRE AZE 4 gl

4.4 SOM 718 -NN Bt gtmiz|E

B AeA Agltsle k-NN &4 ad7igl&
Phase2 olFold vl M UngFEe gilzm=

(pseudo code)E (2% 4)3 (28 5)o] Jebdt)

<= 2749

Phase 1: ComputeWinnerNode
Input : g_Object
Output  WinnerNode, retrievedList

PLRNID P ON

10:
11:
12:end

: Nearest = &

» - feature vector of g_Object

! i'node number on the Map

: forall Node on the Map do begin

Dist; = lichv; - gl
if( Nearest > Dist; ) then
do begin
Nearest = Dist;;
WinnerNode = i,
end
=i+ 1

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

7Y 4 Phase- L4 AR=S ST AUFR RCLY 2715

Phase

2: SearchNearestNeighbor

Input :

Qutput :

7, g, K_NN
retrievedList

R =

else
e}

QRN R LN

7+ current NN radius
7 maximum of NN radius
gp+ feature vector of g_Object

(S,T):/* MBR */

it node number of the Map
if(y >1) then do begin
return

et NNodeList; /*Neighbor Node List*/

10:  for(NNodeList; € 7) do begin

/* prune empty Node */

if(NNodeList; is emptyNode )then
13: do begin
14: discard NNodelist;,
15: end
16: /* prune visiting unnecessary Node */
17 Dist = MINDIST(qs, R);
18: if(Dist > RCL[k_NN].Dist)
19: then do begin
20: discard visiting unnecessary Node
21: end
22: update RCL with NNodeList;,
23: i=it1;
241 end
25: y=y+l;
26: call SearchNearestNeighbor(y);
27:end
1% 5 Phase-2vg %ol loix 9] fAzA dmelF

Phase-1{2¥ 4)eAe= HA YAEH Pozrey
Folzl A9 oluAd 71 L SAEEF T
(Step 4-12), ©] FA=To BEFHo Y& ov)x F
of Z9 olmAlel 71 {FARE kK(>ONE Az H
MEEZA AN FHILZERCLIY ZLBsto] 3
TH(Step 15). #A FRIAXEE A9 ojuRld 743 7}
7 FR2RE 4 AFH ARH7) wWiEe, g2
E &9 kA IHE ZAZH FolA A9 ojnx
EEE I A=y @ FEE fA53 Q) 3 o)
AelolMe WEe gasfor & Ao AP rot 4
SE1=2

Phase-2(2% 5)dMe, €A=28 FH0Z AHY
g B3 vy & Fog HHA Ha2d gae 3%
o] AdlMe gaAle] SkellA =% ule} o] 271
9] pruning strategy® ZH&3HStep 11-21). 2 23
HAgde == BFEHY SlE onAE ARz A
A FEH AEE 7PRI8KStep 22). o] He r<r
91 Fetol AARez AFAKStep 26).

5. dgEzae na

SOMdl slelxe) Hay g4 s fiEaA
AFs7] A5t AU kNN gnYdEe ?8'8}04
olHA 9] FAIHNE dBA MEFHrt 4¥E P
APl ALEE oluA Hojgls 2WMEE tHz-fMW
Aol e olulA RFALT HisoftAlDe] o]n]=) cﬂ
olelE §halo) 40,000 olmlA o2 A E o all:}. olw)
2] d)o]elHo)29] Alo]=E <FE 1>(Data set)ol e}
A nie Zel, 27171 M2 OE 6%F7Y dvole IS
31“*6}01 ARg-stch a1, 2b oluA] wloJetel Ajo]

£ 128x128 Hdz mHFH} Z OIHIX 9] 544 g
= 3.°M 7163 482k Mg gt HEE A}
£k

ru{o

E 1 2 doler f3el i f Apejzst ==

Data set Map size Empty nodes (%)
1000 32x32 434 42
5000 70x70 2634 53
10000 100x100 5395 4
20000 140140 10819 55
30000 175x175 18377 60
40000 200x200 23706 59

1) http//WWW-DB.Stanford EDU/IMAGE/
2) http://www.h2soft.co.jp
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a9 8 k kel wstd mE A FYAL

Z+ dlojgtdlol 2o sty TRz HEF 20709
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FYst1, 1 JFAAE SAHEAAE Joh T23Y A9
= C++& A3l SUN MicrosystemsAte] Ultrab
(CPU:  UltraSPARC-0i, OS: Solaris8, Memory:
512MB) ol Al Rk o]n)A] dtlolete] Aige] it
EAYEHE Y dojelz s SOMdl 4§ 58
F33ct SOMe W39l Alo]=2= <X 1>(Map Size)
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