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ABSTRACT Nearest neighbor query retrieves nearest located target objects, and is very

frequently used in mobile environment. In this paper,
query processing technique thal is able to retrieve nearest located

we propose a novel nearest neighbor
target object from the

user who is continuously moving with a direction. The proposed method retrieves objects

using the direction property of moving object as well as euclidean distance to target object.
The proposed method is applicable to traffic information system, travel information system,

and location-based recommendation system which require retrieving nearest located object.
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ZAs 8 (4 5)9 (4 6)o) o8 Astdd.

_ 180 A

- |80 5
=55 1 6)

(2 )% olgdte] Y = AT FHEA
Aste thg Ao ) Adart

QN — (8 4,/ QD)

on A7)

Weight = 1 —

AAA TR Weight %2 H9le 0 < Weight
< 1 o8, Weight?t Wain® Wmax Atolo] g 2E
B2 (4 7)E gugen o (4 8)F F=E F
=

QN— |6 4/ QDI
QN

Weight = W e — X W gsgs (4 8)

(4 8)olA T8 Weight & AH&38ted H2H 2
9 AYE FPsnE FAT Y F (FnIYF
250 AAE QAT (FanzE 29 find@Nearest&
glze o]% A molDe U9 AH tsE 4F #2
2wtk 98 g Ags A &4 FRIL
AA4E moHistory FalelelA d&E molDE
= A% FAgt a2l FH49 44 PRI A
A9 targetHistory HlolEd] JHA FH4 BEE
AAgch AT FHa Alelel AME AMdstn W
3 HRE AAPch w£g R 3ol LAE FolY]
e W AR FASE B UIEAE ALIT
adez I3 FHi Aol sH7E A AAs
o Aao] ol®atE W] AN FhHA AXNE F

o 1.

5. 48 ¥ 4

Oir

24

o] FolAE §F AE AET 23 FUE Folo
Aga Axdlel 78 AFHE RAET AR A
2 dol8E 200349 29 79} ZETFE 15T A
ol 9% Frolth, ol F HelEEL 52014 AA
e =utd AA deolgulola T2 ¥R A
o =g Ay 2 Sride 712 424 249
DNN #ej¢} QDNN A& ¥z, H7} dot
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(¥12[EF 2> QDNN &2l X2 Lu2|E

Algorithm find@QNearest{molD, ts)

input  molD D doe) muld A
ts DAY AlY

output List NL : #&3 A9 g2E

Begin
Step 1.
1.1
1.2
Step 2.
Step 3.
3.1

Ao XA sl A molD YA,
molD 93 :
target H3 :

molD ¢ target $1X19] W3 Hr HA
molD A dig angle A

3.2 4% g
Step 4. Wﬂ 29 Wk g R wat 2] ALt
4.11 (Hmn > gz.azgpt) then

// Bt

Hdiff‘ = Hmo - Htargez

target 912 744

(molD, ts, moX, moY, moDirection, moSpeed)
(targetlD, targetX, targetY)

molD HX 9} target 9 329 Awl Distance A

Z A1438l9 target 3472]01] 3 angle A4

A 27k o AR FErT 2

else then // target®] mobile object®t Athd

Hdi[f' = Htaz'get - Hma
f (Bsir > 180) then
Hdi[l‘ = 360 - Hdm‘

4.2 Welght = Wm?\ - QN

// A=y 180°8 T Ackd

(Baer / @D)) / QN) * Wair

Step 5. Aisk HEAE Ao H2d Aol ALE 44

2709) Eol 22 A% AP

o

|
Lo

o
=

wRdMe a4tk A4 Helk

5.1 Estimation = Distance * Weight
5.2 Estimation& NLe| F7}
5.3 NL& Estimation #& 715802 ¥
Step 6. Return NL
End
51 78 &g moHistory(molID, ts, moX, moY,
Bokd W Al2EE A% A2 29 Age moDirection, moSpeed)
Java JDK 1.3& Al&3le] LAt on, e o targetHistory(targetID, targetX, targetY)
Bt 423 dioly #HEE $%3 DBMSEE Microsoft moHistory B8 =Euld AF ] AlF3t &4
SQL Sever 2000%& AH&-31ith RS #elelr] 9Ag Holw targetHistory Elol&
< g4 AAe A Ft 4 FRE BT o] =&
5.2 T H|O|E{H|0|A Araie AMACA HHEA s HIH AoE
AR AHEE Bk A dloleidlol~9 He]l  AYsr) Hsle] RE Rupd AHEY o]¥ HEE
£ TEE 953 Ak BY A Ao AEYE moHistory HelEel A%, #dth g mutd 4
T =t A HRG A A FEe ohgn o]l Ao olF FE S A% FUHHA A A o
gt
£

N
i
o
D

&4 ARe o2 2o, Zud Ax
moHistorye (£ 2)¢ 2& &4

(% 2) 24tY AH B0l

& A molD ts moX moY moDirection moSpeed
A5E int string double double int int
g - ol% "k ol &k
d 7 ALK FA 7 fa 23
= 8 ] o HHEA X -Jf‘i_}. y L3 (o) (km/h)




68 NTFA NP EA 29 5tE =24 A6 A1z

Zze] muld AAE] U@ o|F X #H=
Ao Y] Hd olF W o|% =7 AR
HH, o] FHst ol AHE HEHE E G
© A FRe X RS FHI

targetHistorye 4 AAE FHsl7 A &

E& 7147, targetHistory Hlo] 82 &x] A2
AR &2 YA HEE Hag}.

o

k.

e

(Z 3) that 2% ElolE

olm} “2003d 29 7Y 164 3289 FET A9
€ o|Esle g SL81BA35789 Axl<A 74F 71
7 FHaE ok AWTEE AYrt 83HUE
9 #Zc¢ AZle DNN 2ol Az, QDNN 2g
Azl e (X 6), (FE DI 2k A0 A4d
74Ex 79 #Bele 0.5 < Weight < 1 °|H,
QDNNo A9 ¥&tsl zZt= @D = 1590,

(% 6> DNN ZHo| xz| Znt

& target!D targetX targetY FH4a olE | AA AF | Byir | Wonn | DNNaisance

838 int double double ol 2841 178.8309 [178] 1.00 | 178.8309

a4 7]  AE - AN F§4 | 221.2326 | 30 | 0.58 | 128.3149

g FH4(260.6541 | 7 | 0.52 ] 135.5401

B FH4a] 316.2747 1108 | 0.80 | 253.0197

(E 32 i BAE g olF X9 #Hed g FH4|317.8126 | 12 | 0.53 | 168.4406

A9 g g3 A& FAAT. A Ao g W S FHA|425.1001 | 48 | 0.63 | 267.8132

g ZAws g A9 fix PR ha Azkees AW F84 | 476.8802 | 26 | 0.57 | 271.8217

= 2O N

6 4 e A0 £ a9 0w gs (99 EE me e [0
1 mule] Wi A} 783 13 to nbako = T : : -

SR A g AAzke el 2e gl A T 62| 632.8836 | 21 | 0.56 | 3544148

A BE BgIAE L+ e TS R

5.3 @2l 24 A3}

ol MelHE AtE A sWo] g mubd A
A e Az g8old FE SAGoM sE
Aol DNN e, QDNN delo} thal vlas) £ch.

Agel A8 AT FHE BHE (F 4, (F
5ysh 2},

(E e)elXs}t 2ol dA APdezE 9 7845
7b g 7hE 91X)el AT DNN 2ol A#f2:
AdFFa7L HEHE AL B F ok ER(E D
X QDNN 2o} Az e ofsf AXE 3¢, A
FFFAe GUFFad 2471 vl AL AT &
At

(B 4) Xg 3=

A ol Az AR x 3% y HE 5= | 9%
SL81BA3578 2003-02-07-16-32 211328.4900 | 448304.2900 | 34 111
(% 7) QDNN =e| 2| 21}
(£ & Frs B8 FHa ol | AA A | B | Woony | QDNNistance
Fqa ol X %% YAE W 244 178.8309 | 178 0.96 | 171.6776
B9 F94& | 210872.8125 | 447541.0938 AN Fe4|221.2326 | 30 | 0.58 | 128.3149
AU FHa 211213.1563 | 448133.7500 fz 29x|260.6541 | 7 | 0.50 | 130.3270
e i‘ﬂ‘-’ri 211846.6094 | 448167.7188 = =ax| 3162747 |108| 0.79 | 249.8570
e=res Towison [ubm 0| foy 5 o] s o | e
29 752 | o181 1710 | 439755 3053 A% 7444251001 | 48 | 0.63 | 267.8130
e ' ' A 784 | 476.8802 | 26 | 0.54 | 2575153
%% &4 | 211818.7031 | 449928.1875
A3 Ff4 | 211207.0156 | 448713.7500 A i) 5158754 90 | 0.75 | 386.9065
A F42 | 210872.8125 | 448504.8750 M& F#4|546.2978 | 38 | 0.58 | 316.8527
RIERETEN 210807.1875 | 448272.1250 74X F{A|632.8836 | 21 | 0.54 | 341.7571
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A<

°olF

(a3 9 tE HEie 2HiY X9 O1F

(28 Pe Zutd Axe e FHe olF 2=
g Bo] o (1Y 99 AF, AdHE 2 A ¥
Hel 9% ARE (X 8)F ATt

(R 8)ellXe o] 719 H2H 29 AHd 9
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-glolA ek, DNN/QDNN 2e| Az el g
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(% 8 Zeo| Azl g3t

FHAa B AA A Baier WonN DNNuistance WQbnn QDNNuistance
Al FHa 76.8981 53 0.65 49.9837 0.63 48.4458
e TR 112.2309 177 0.99 111.1086 0.96 107.7416
Az FH42 121.2312 30 0.59 71.5264 0.59 71.5264
Ad Fs 156.7305 2 0.51 79.9325 0.50 78.3652
Mg FhHE 157.3261 23 0.57 89.6758 0.55 86.5293
d= FHAE 160.2743 160 0.95 152.0000 0.92 147.4523
AT I 235.8452 73 0.71 167.4501 0.67 158.0163
AN FH4& 286.7212 161 0.95 272.3851 0.92 263.7835
e FHE 440.5295 83 0.73 321.5865 0.71 312.7759
9y F/4 525.2683 117 0.83 435.9727 0.80 420.2146
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