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[Abstract]

In this paper, we propose partial denoising boundary matching based on an index for faster matching
in very large image databases. Attempts have recently been made to convert boundary images to
time-series with the objective of solving the partial denoising problem in boundary matching. In this
paper, we deal with the disk I/O overhead problem of boundary matching to support partial denoising
in a large image database. Although the solution to the problem superficially appears trivial as it only
applies indexing techniques to boundary matching, it is not trivial since multiple indexes are required
for every possible denoising parameters. Our solution is an efficient index-based approach to partial
denoising using R'-tree in boundary matching. The results of experiments conducted show that our

index-based matching methods improve search performance by orders of magnitude.
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I. Introduction
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Fig. 1. Examples of boundary matching utilized for image preprocessing.



Index-based Boundary Matching Supporting Partial Denoising for Large Image Databases 93

ol
ﬁ_4

719k st "t} 22y, Z47F o= AA 2t
Zol7t Zebd wjotct Az Also] Hestog
KP} ofut}. &, 7]E ARl Yo 2= off] 7|
= ARESHof stog AZkgh fAlIE] QU=
% 55 AP AR
AA &2 A9 923 1/0 eHse
5H7é'5}7] = H =roME A A ARl
AT 718t FES AQkith ARlS f&551] 9
HA Z47re] 5110151 AlAFor B2 lexlﬂ

AAEES AR oz Hget 9o o] A5
= XAFY MBR(minimum bounding rectangle)% 74
&t} ol o] A&FY MBRE R'-tree[15]9} 72+ I
ARlofl ARttt ol ¥4 wOol=AIA AAIEES °IF
ghsol Az oje gfel] theo] shjel MBRS 7
P itk &, BE wolmA YA e ASole
O] =R AAIGY] ¥2of| siFshk= AIAIE T=
o] g F& wo|=A|A AABES0 A AREE]7]
ool shte] MBRz /dshe Ao AR 4 s
ZAolgte Ao 7|9ttt Tatd, & =wollM= s
clole AIAIGON st ZE F2 ol =A|AH A
QS0 Ay WHE S T AR MBRY)
d-MBRS REMoa Aojsic). E3t A9 7|71, 16]
o] WASHA] kS-S Mol Mol JJuh wWile] HES 5
o5t}
1S 58 2 =RoAt Aok Al o] 94
wol7] gis) 7159 piare] 3 A
ZAut, AQkeh AQl A2 7IE Wof vjs] Zd
= SHolN A H7ER] £Q1ct. o] Aok Alel
[8H Aol AQl TAlol A A 5 2 ast Y
A olulAEZ AX|sh] dizof] Fst Axnto
ZuE viR oz, Aok ARl 79 AR i
AA w24 S A-dshed dediehdr]o] A-8A1Q
Wrgola) Ate ot

M
2
n r-lu

fujo
9

U

o 1o 2 op

Eﬂ_l:n

qm
I-l_a
3

Eé‘

ﬁ—‘

T oox rr
ol

ru\n F{lm i

T

g\.l

S

1_

ol
092 mo

2> o

d
rL r:i

K<)
o
e

II. Related works
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Algorithm 1 BuildNaivelndex (T, d, 1)

Input: Boundary time-series database 7, Denoising level d, Denoising length [

1: for each data time-series T € T do

2: for each denoising position p € [0,n — 1] Bf T do

3: Make a partial denoising time-series Tz‘)“ from T

4: Transform T;d*l to an f-dimensional point F' (fg*l) by using the low-dimensional
transformation F'(-);

5% Make a record < T-1D, F (fg’l) >, and store it into the index;

6: end-for

7: end-for

Fig. 2. The naive index—building algorithm for partial denoising boundary matching.
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Fig. 3. An example of dI-MBR construction in a multidimensional index.
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Algorithm 2 BuildBasicIndex (T, d, [)

Input: Boundary time-series database 7, Denoising level d, Denoising length [

1: for each data time-series T € T do

2: Make an f-dimensional MBR M (-) that is initially empty;

3: for each denoising position p € [0,n — 1] of T do

4: Make a partial denoising time-series T;f'l from T’

5: end-for _

6: Construct a set 7! of all partial denoising time-series;

7: Construct a set of f-dimensional points from 7% by using the low-dimensional
transformation F'(-);

8: Construct dI-MBR Mg ('7"”) by bounding all f-dimensional points;

9: Make a record < T-ID, My (”fd»l) >, and store it into the index;

10: end-for

Fig. 4. The basic index—building algorithm for partial denoising boundary matching.
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Algorithm 3 IndexBasedMatching (Q, €, d, 1)
Input: Query time-series @, tolerance €, Denoising level d, Denoising length [
Output: The result set R
R:=92
: Transform @ to an f-dimensional point F(Q) by using the transformation F'(-);
: Make a range query using F'(Q) and ¢;
: Construct a candidate set C by evaluating the range query on the index;
: for each candidate set C' € C do // Start the post-processing step
if PDD(Q,C.,d,l) < e then
R:=RU{C}
end-if
: end-for
: return R;

[
[=]

Fig. 5. The index—based boundary matching algorithm supporting partial denoising.
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Fig. 6. The scalability of partial denoising boundary
matching algorithms(d=24, £72).
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