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Abstract There have been many researches on indexing schemes for high-dimensional vector data
such as image feature vectors. However, the conventional indexing schemes work well for
low-dimensional data, but perform poorly as dimension increases, called 'dimensional curse’ problem.
Therefore, we propose a new indexing scheme using filtering technique in order to alleviate the
dimensional curse problem. Our Cell-Based Filtering(CBF) scheme stores the distance of an object
from the center of a cell in order to make a better effect on filtering. In our CBF scheme,
high-dimensional space is divided into cells, each of which is represented as a signature. For retrieval,
our CBF scheme first scans all signatures and does filtering by choosing candidate cells before
accessing the data file, We show that our CBF scheme outperforms VA-File about 20% in terms of
retrieval time.
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int CBF_KNN(q_vector, k_value, niist_result)

float *q_vector, /] Bol HH
int k_value, /] k 2t
SNSDLL snlist_result /] 2t M BIAE
{
=l

k_maxdist = MAXREAL:
// PHASE-1 @ AIOLIA EHaH
for(sig_node=sigbuf_l ist—>getHead();
sig_node=sig_node->next) {
r_dist = sig_node—>distance; // Hel2(r)
// PHASE=1 Pruning
PHASE1(g_vector, sig_node—>data, r_dist, nlist_
maxdist, list_mindist, sig_node—>index):
}
k_maxdist = nlist_maxdist->getlastValue()—>mbrdist;
// PHASE-2 Pruning
PHASE2(k_maxdist, |ist_mindist);
// PHASE=3 Pruning
PHASE3(q_vector, !ist_mindist, nlist_result);
return (nlist_result->num);
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void PHASE1(q_vector, sig_vector, r_dist, nlist_maxdist,

list_mindist, int rec_index)
float *q_vector, /] &L viEg
char *gig_vector, // AJUA
float r_dist, /] B& Helgt
cNSOLL  #*nlist_maxdist, // MAXDIST 2IAE
cUSDLL  *}ist_mindist, /] &8 4 N& 2lAE
int rec_index [/ HRE QIeA
{

k_maxdist = nlist_maxdist->getlLastValue()

—>mordist;
c_mindist = getMindist(g_vector, sig vector, r_dist);
/] EEHE 8
if (c_mindist <= k_maxdist) {

list_mindist->insert(mindist_data—>mbrdist,
mindist_data):
/] k=EHR] MAXDIST 244l
c_maxdist = getMaxdist(g_vector,
sig_vector, r_dist);
if (c_maxdist < K_maxdist) {
nlist_maxdist—>inser t (maxdist_
data->mobrdist,
k_maxdist = nlist_maxdist->
getlastValue()->mbrdist;

maxdist_data);
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void PHASE2(K_maxdist, |ist_mindist) :
float k_maxdist, // k=R upper bound
cUSDLL *|ist_mindist /] B2 & 2lAE

{

for (pos = list_mindist—>getHead{); pos !=
NULL: pos = next_pos) °

{
next_pos = pos—>next;
/] k=SB upper bound=LCH 2
lower boundE 2= & RIH
f (k_maxdist < pos—>va lue—>mindist)
list_mindist—>deleteNode(pos);
}
}
2 13 T @A FE ¥ : PHASE2
(28 131e % wA wAe BePL FPsRe
PHASE20) €ag]Eelth A ¥A dAllq 493 &
B A g2 T HEFHOR AR k-wA HUA

] %h(k_maxdist)-S A}E3ES o] F

—% Zri= /H?E_O_ —51.1 /AT

pEd 2 Ha Azizk
seve AAB (29 14
U]-X]m oAle] d¥8e 435 PHASE3() ¢xndE

& HE, Y e 20 A o3 e

;

Yok 2 olgE A Adgel He AL VA A
71 Agelsh & 4o A% M ke Ase WA
gAgoEHd AN A¥e ¥ 5 9 @Rl

o
PHASE30SI4 BEYS 957 95 1 49 3
& Az gk(sorted_mindist[idx] mindist)® #A7A] 4
o7 k=¥ A Ak _dist)E Wde] k_disti
o =W 23 fg2EZRY A, e dolg 9
ds FIste Zeo "Am A A2t A2 (obj_dist)
7ok HEg F, ke 7P sk AAE A4

rob
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void PHASE3(g_vector, list_mindist,nlist_result)
float *q_vector, [/ 29 ¢y
cUSDLL *|ist_mindist, /] BEE 4 gAE
cNSDLL *nlist_result /] 23t HE 2AE
{
/I B HSS lower boundzto QEXESZ HH
gsort(sorted_mindist, list_mindist->getTotalNum(), sizeof(sDATA_MBR), QS_Compare):
for (idx = 0; idx < list_mindist—>getTotalNum(); idx+t)
{
if (k.dist != MAXREAL)
{
/] k-HW A Hel2o 2 As2 ’MA
if (k_dist < sorted_mindist[idx].mindist)
break;
}
/] kB 248 Hel2C0 & S0l CisiA BlolE MY &2
index = sorted_mindist[idx].index:
fseek(vec_fptr, index*vec_rec_sizetsizeof(char), SEEK_SET):
fread( (char*)object_vector, sizeof(float)*header->dimension, 1, vec_fptr);
fread((charx)id, header->id_length, 1, vec_fptr);
obj_dist = getObjectdist(qg_vector, object_vector);
k_dist = nlist_result->getlastValue()->distance;
/] k-HE 247 H22O &2 M Helg 2t M Jd
i (obj_dist < k_dist) {
nlist_result—>insert(obj_dist, result_data);
i
}
}
I8 14 A 9A e EE® 0 PHASE3
4. N5 T} £ A A2 k22 A9 A8 A, 8e 39 3
B A7 E R A 06 N SRR,
B AN BHY Ay A 2 w4d 4 41 &gl Azt
. = —_
o [¢) 3] i AWeR =7 ] i
11 7]%1_]. AE 7]‘?_}: _éEl% ]]ﬂ CBF)E ?—?ﬂo]—cq Aoo }1\:}0]:!] }\12_]_-% Z:“ i}_%oﬂ EE}—E E_;g @Eig'i ;[_L/Kg%
BV FAdT TEE Al2d $4e [§ 113 2
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3

Be] Aol A4l o

ol | A Synthetic GICIE ol CioIE

Bl2= | jone | coxe | soxt®l | 0XiR | 10KK | 2ORME | 50RHR | 80RHR
SeScan | 79.4625'| 92.1734 | 99.2973 | 115.7938 | 72.4200 | 89.2100 | 101.1200 | 160.9000
X-Tree | 0.0314 | 4.7129 | 16.5840 | 15.7136 | 0.0047 | 0.0751 6.730 15.6406
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