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Abstract

Management Method for Moving Group Objects

Kim, Yun-hyuk

Department of Computer Engineering
Graduate School

Cheju National University

Supervised by Professor Lee, Sang-joon

Summary

The development of mobile communications technology and the rapid
adoption of smart-phones with a verity of LBS(Location Based Service) are
becoming avaliable. Recently LBS to identify the location of the user’s and
analyze the user’s preferences and moving patterns to provide an effective
information service has developed.

In addition, many take advantage of location-based application services to
manage the user’s position has been show up. Identifying and managing the
information of moving objects in LBS is being presented by a variety of
ways but most techniques for detecting the exact location of object location
positioning technology or database to location information is focused.

In general, each object in the moving group has different behaviors. So we
need some effective method for moving group objects under control. For this
purpose, we studied the technique that controls the moving group objects
based on individual characteristics of each object in the group. The objects
that violate given some rules get some penalties, and others gain some
rewards automatically. The method was applied with the moving group
tourist and the effectiveness of the proposed technique was verified by
program simulation.
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Agukx o7 9% <A Al~dEe GPS, Active Badge, RFID, RADAR, Easy
Livingsol gloem FHol= AMUENZ Aador sHFH A of9f 22 9]
2 Q1A Al="o R FE5E F e o AAY f1A HelHE Al JHAR
TAEH, o] ARl F4L (0OID, t, v)o|th OIDE HoZ iy e AA9 2
Aol i, t= & ARES YHl= B Zoln, v AA e A seE=
(x, y) #E %S Uit oA 915 g5 AadozRyY I5HE oF
Ael A dolE = (AAe] A By A"z 914 #A%® gHoez FAHE

=

F 32 A Y AladoRRE 5T 5 9l A dHolE e dolth

\Y
OID t
X y
1 2010/09/20/12/10/08 34 166
2 2010/09/20/12/11/01 122 231
3 2010/09/20/12/13/03 12 56

F 3 9A A Al 57 9A] HolE o
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o EX o
£ (v}o] E) -
Header 1 dolE A% dy
Size 4 Size o] %] dlolg Zo]
Code 1 WA R PR =
OID 4 o] A ID
X 4 ol A AR XFE
Y 4 ol AA H9A YHE
Time 3 A AIZHA /R %)
Validity 1 golE &84 o
Dummy 9 A R E oy 99 Ry

i 4 ol AAe] 1A vloly A

E 4% 9A delE el Asdel AR 9A delHug T4 R4 sol

443 AR Frolv, JFEAAY B ARES ez F Ffolt FrhH

AAARE A7) s AP dolguolx #e] A~]E 7|Rke =2 oh=
A Fx2E AFgsoH16]. A HA P o] A(relation)S o] F A A o] UdE &4
ABE AHsle= ol AA E#o] X (moving object relation)e]t}. o524 A] H|

3 59 2tk mo_ide ol s A 9] AEAEA 7] Fho] H
ARt £ ARE ofFAAY olFE UWEWE name, #AE UEE
manage, 4A¢ F8S YEE typese 7FHE F Atk o s AA He o]
&4 ARe AAAE ATlolA dYArt do2 A F ds AReld 1
up mpA e £49Q1 tage REEA] Y HojoF st AE oIt tage ol A A9

JEAAS] FAL TR TRACT tage] gol Tol AW ol% AH, 2ol

£
N
o
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MO_ID NAME TYPE TAG
char(10) char(10) char(10) int

5. ol s A Ed o] A(moving object relation)

5

b

7}

6
2t} olFold ol H(moving history relation)ol &= 9 XA H © o] g H o] 20

7 oA o] ol s AA L] oY AAAHEE A7 T AR 3
[}
[}

A A AIHY olg AXABRIVE AFET. mo_ide ol F AL A ¥EA
t_starte= & AIZFY] AZ AA, tende FE OAITY F8 AHE, x_start9h
y_start= t_start Al A A ARE on| st} uide 9 712A B4
o]8 &g o] A (uncertain history relation) & Z5E 3 A|7Ht_start, t_end] A}o]

o 914 Aol o3 BHAY do e AMSE o ALY

MO_ID t_start t_end X_start | y_start | Xx_end | y_end u_id

char(10) | char(20) | char(20) | float float float float | char(10)

¥ 6. o]olg Fd oA (moving history relation)

A WA Guelde ooy Weloldel AR o] FAA o X G

EAA A9is AFs] 9 By Heyoldew i 73 Zrh ulide
Ay olAel 717} HArt. center_x9F center_ y:= A g FA HEE o
Bl 32, ¥k (radius)E (center_x, center_y)®EX-El o] w-4 S vteldlit) &340
2 o] AHE HRE AMEAolA BFAAY ghe] F4RE ATy fls)
HEZE
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u_id center_x center_y radius
char(10) float float float
¥ 7. B8 old e o] H(uncertain history relation)

A7 sked Abgskalal ool ek W& 3
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olEAA AANHRE THE VEAA 2252 E 8AA AT AAY o
g 7FHe 8A4A2 FAAEY. a8y B =wdA e OID, x, y, time, status,
permit value®] o4 7FAR AFAsHe] olEAA ] 91X ARE mAFGYL B
R A 249 HlelE FEL AA GPSHLIIE F

HZANA ARG = ghol7] wiel o] &S alefshA] skt

T4 84 i
OID ol A ID
X ol FMA ALA XFE
Y ol FEMA AAA YHIE
time A A THA/E/Z)
Status ol = AAe] AA AEl(1: good, 2: bad)
premit value | o] A &8k

¥ 8 ol5AAY JAAR FA

VEAANE A7) 9% volgulols FrE ol B4 Lelol A} ol Bl
delolde] FEES AT} AEIHAT e B =RAA AGE dold

Wojze] Fxolth, B od FE ALHE HolZEe e 2k

Simulation | Simulation Access Access
] MO_ID | POS_X | POS_Y )
_ID _Time Name Time
char(10) int int float float Char(10) float

E 9 ol EAAY X AT

ARRE A&EH o2 AFets HolEolt) o] FAA ] ¢

2]
Ao weh de} ol G W RS AFHEE s
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F £ MO Master 1 MO Master t MO st [UERATIIE
¥ simulatin D ? Simulation_ID
RP Value ¥ Simulation_Time

Send_Interval % MOID
'8 t MO MasterTableAdapter () PV Value
@l i GetData ( Estimation
Area A
Area B
Area_C
Simulation_ID Area E
Simulation_Time ‘8 t MO _EstTableAdapter A
MOID Fill,GetData
POS.X
POS.Y
Accesshlame
AccessTime

8 tMO_LogTableAdapter

Fill, GetData )

AR gk Foltolof Fr}
SEAANA HAHE A S epe duRBNG A Svhd, B
o

=, A #FAES oA nEsud BYArt AAES A EoF st ey A
¥ (mi, management index)= ¥ A2} A7) ‘A2 AATAL. o] A EE
ZIRto =2 s &gtyt AHEgs AT o #Y Axe #dEsior & FJue
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571 4

o2 e
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>( FC x (#RP) ) > PV -> PV l

SCFC x (#RP) ) < PV —=> PV ] v

2] %

e A7}
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gk

?:51_

SR RIRE

RP(Reward & Payment)

SEE R

PV(Permit Value)

7IRko = wefatrt

ol &

Eiasg

182k (pv), FEAp)S A2F

3

518

SR
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18 2k 1w ok
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oS EHMO) 2F FJE
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& ol
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V. 74 5 37}

AQEst7]ol A ol s AA ZF, H o5 A A (group moving objects)
of ‘A &3S Folsta HIE WS o]FAAE Moving Object Weight®
At MOw= 3#7|etes gtoh. H7HE A &€+ ols4A = Moving

Object® 3% 7]|3}7] = 3k},

At Azge tes e A Adees wgom T Agast
g

@O #E Aol oJste] 3&gro] AAE MOwet &8 gtol AAHA &2 MO A4

@ AA F7HS galste] Z2 oA A XY FEE 2tE 7Pt e AR
3 NEEE FHoz dA4e Al AR A(Alert Region) 474

@ AR Z 5 FHoR FEsH e I Egs gdsta vl
o o]9]o] XL AAHFA ATt TS A

@ MOw7F X 9ol 3, A, A5 & wvith 9ol 3 W=FE 3
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a9 82 fle Al wel vy FAE AR s5S EEA FAIRE Ao
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& —SHEe BE—
—E M5G HE—»

— LY e O1E HA

22| x|

A

I 8 A &3 WA nE JH &5

wollM = #eAr AAets B AE(mi)E 50molA 250m= W= 7h
ot #FA= T, FE A AARTeR gdsHA EAE] wEel ¢
WAz #eld 5= = WHE AatstetA fa FAue d8sr|2 @ =9

2o #eArE #e AZm)E AR [ o]sAAE
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=
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FHAZE(mi) — FHAGM)
A 3& 5 pv) — E&AZM)

A% Hrde) — AL A5

4H 3k (rp) — +10M
a9 9. #El sl A3

F 112 A=) Al @l kM 3749 ofF A Al AA & ghe F-ofsta

10512 B7hsta Ageae A9 g Aol

A &gk | By A | "L AEg | #Ukt H 7
MOIDT o 2% | o | an | A e
50M 1 +10
100M 3 +30
1 100M 150M 3 -30 -20M 90M
200M 2 -20
250M 1 -10
50M 1 +10
100M 5 +50
2 100M 150M 3 -30 +20M 120M
200M 1 -10

250M 0 0
50M 1 +10
100M 1 +10
3 150M 150M 5 +50 +30M 180M
200M 3 -30
250M 0 0

11 AAE s ggkel mE F7t .
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o B3
2 =idlAE ol AAlY olFe wWE 5A 99 HIs AVE
AFE AlEdoldS AR =S 3 Aol A" T8 44 AR
oh& o 2
O AA X2 Ao AAFo R ALEH oz or olFas oF
A Fe
abal o] yolzl AlgkE I3t
& ARl oo 3k HUtel BAS Foho

O A=l olF

O e Alzdlom AA S o

AA ] &S EUEH P dea BE

ANEHIAS 37 9% G AAZE Microsoft Window 73 Microsoft NET

Framework ®# 352 Apg&stglon, 7Y =49 <2oj:= Microsoft Visual

NET# Microsoft Visual C# 20085 AF&3ith  dolEjHlo] 2=
A

Studio
Microsoft Access 20072 AF-&3F31 ).
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rgl

N A FolE 7tFA AR
A3 =z FAE FY a7t of
userCtIMO.cs® ™ 9 3%t}

=] Ko}

userCtIMO:= A otsl A]~
A 8k W E
Ak g2 Chor

Z]

4717

#d¥l MO

»

[ userctimo
Class
=+ UserControl

= =
components
IBIMC
IblStatus
MO_ID

MO _Status
MO_TIME
MO _Weight
MO_X
MO_Y

]
T O

prop MO _ID
prop_MMO_Status
prop_Mo_Wei ...
prop MO X
prop_MO_Y
R P L=t
#¥ Dispose
g% InitializeComp ...
&% MO_TIME Tick
% userCtliMO

19 10, ol 5 A

userCtIMO+= MO_ID, MO_Weight, MO_Stauts,
o2 FAsYT. MO_IDE  #EArt

PR

MO_Weight= Aol weh F-ol &= A4 s&ats 274
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<]

p

ot

S Hzole AT AAY EAZS Fotste] FASAT o]F HEE A
o 9air AsHez Hrl F WMEo] "l MO_Statust A2 AEj7t WA=
ottt A E FAISEH MO_X9 MO_YE AAe dA 9= vepldt,

B =R AL AIES mAoR A4 gdoMe HAEES tAEy] 918
A AzgelA A7k o5y AF el Felg AAHAL F, olEAA
Agsta og 57 Glon Tratd

T A
49

Aw = 50M

Bw = 100M

Cw = 150M

Dw = 200M

Ew = 250M
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a9 138 #EAk Z2a¥y 3ol #ejx ZEae AAE A4 9

%, POS_X, POS_Y %t olve}l A3 Fele] AA7l Fode 499 woius)

iy
rl
>

17+ ANz BUHY stk =9 7 AR se] BEE pode 2 W
EAE 71230 oo U@ ke ¥ A AT 74 ANES Y

wastel A B eie WES 5 AEE sl

iy
rl
o)

Rl

B REALTIME MOVING OBJECT MANAGER - [ [ ot |

Moving Object Count © & Estimation Load MO Priarity

oving Object Alert Position Data

Save MO Priority

z

MO_ID | POS_X | POS_v | _Alert Area Name i | =
1 a D Z011-11-00 1
2 Q D 2011-11-0 Ti
3 a D 2011-11-0

a a D 2011-11-0

5 1] D 2011-11-0

1 256 451 B 2011-11-0

2 =] 330 c 2011-11-0

3 236 57 c 2011-11-0

a 0 330 o 2011-11-0

5 10 330 D 2011-11-0 -
1 a5 R3R n PMI-11-M = 11+

Manitar Change Priority

WMOID | Weight |_Priorty | Estimation | _Area & | Area B | Area C | _Arca D | Area E |

1 3 E] 30 0 5 & a 0

2 2 3 33.5 0 2 a a 0

3 3 4 245 1 g 5 a 0

a 1 4 35 0 2 B 7 0

5 2 3 3 1 3 5 6 0

o9 13, #E A sk
— 31 —
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ARl TR Batel AA SRS AET Ao dolds AA 5@
2 g Be FPokel HloE S wlarshe] 245k
012 fated AEeol el AET AAE FAYZ 1048 AAT o A

AN A 488 Hzol 58ghe 5MoIA 250MAbel el e AL REE 8
Atk ® 125 B =% AFdolHeld AgH o|FAAE 3 §gkelth of
gEe deldd tgd vaE A% Fons Ao AgHE golth
of HgFEL oW e AF Utk MOIDMeIA Fold 3 &gre
100Melt}, whebs] AIQHR Alzgle] olslA] dele] Alzkel o] EAAEY o] Fo

de #bE @ 49 MOUIDDZF J1Ed EE BeAE Fdoz sy

3|

=y
-
il
St
o
rlj
il
o
ofo
)
rlo
o|\
N
o
X
)
S} W

&-&%k(M) | 100 | 150 | 200 | 200 | 100 | 200 | 150 | 50 150 | 150

F 1L 27] AA 587k

BEE5AsA w&ole AAZE AaAFe| Htgk HiEgel o]o] djgk H7}
(estimation)Z 53] A 33sta o] HHEZ do|g o] 2o AFstHT A Al ~d
o A= deleo] AlFte| A H7be] whgl AA &S 10MY 272 F7F 2 7

AFER STk A wEE Al oa) Rold 83k & AW 10MH
Sggol Frstel BEGGo] AXA Hvl a¥A Yo gl 10MY @
aste] FEGol FastA Hk.
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.Et_mo_[st\
Simulation ID + Simulation Time ' MOID + PV.Value - Estimation -| AreaA - AeaB - Aeal - AeaD - Aeaf -
10
15
15
15
105
15
i
65
8
1
A
255
215
255
35
2%
%
25
2%
P

e e e e femd e b e s e e b s ewbies L e b e
o] o o | s sl mo s s | s fiei | s i e P | e e P | e
2 ol —lemlon el = 8 lwlo —len lon o v o |
o e L e s b oo s oo s oo s e e e [l o i | e
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ol o el lwlwioio ool ol oo |lao
(S0 NG PG = N PO FPOTS S ) R YR Uy U U PR P P P U oy RN
S = =" S S SO = NG U i U S OO SO U S N
o oo oo oo oo oo oo oo oloo oo

=

19 14, o] F A ol uo] 2~ AR

a9 4= ol

=
N

M9 AnAY He AFS GehhE dolEuels suow

A&Aom WA ol EAA ARG dolguolze] 4FFozn Hn

=

ol
rlr

284

ftlo
le‘

Lo

ol=% &} rh  Simulation_ID+=  simulation®] Aol aL
Simuation_Time2 Al E#H oA 314 MO_ID+ A9 29 ID, PV_Value:= 7t
MA A F-oJg A & Egholth Area_AolA Area_ Ex AA7F Zb o] H
T3 g HoFErh

FE 132 AereE Alz=dlo A v AFRA A &g el mE HtE A
kote we AlEHold Axfolt),

% 5319 AlEdYeld F 139 AEHA ZAAxE AHEY MO_ID(),
MO_ID(5)¢F MO_ID(8)= 7t Aol whe} s]8gko] -40M a7t s ofof 3t
ok webx MO_ID() ¥ MO_ID(G)E 100MS! 7] 3 8-3ke] 60ME 7hA x| ofof
&tal MO_ID(8)= 50M<l 714 & -&gto]l 10M=E zHAHo]oF g}
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1st Estimation
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4th Estimation

MO Estima
PV | Pre_PV . Area_A | Area_B | Area_C | Area_D | Area_E
_ID tion
1 100 -60 0 3 3 0 0
2 150 50 1 0 2 3 0
S 200 60 0 1 2 3 0
4 200 60 0 1 2 3 0
5 100 -60 0 2 3 1 0
6 200 60 0 1 2 3 0
7 150 30 1 1 3 1 0
8 50 -60 0 1 3 2 0
9 150 -60 0 1 2 3 0
10 150 40 0 0 5 1 0
5th Estimation
MO Estima
PV | Pre_PV . Area_A | Area_B | Area_C | Area_D | Area_E
_ID tion
1| 100 -60 0 2 2 2 0
2| 150 60 0 1 2 3 0
3| 200 70 1 2 1 2 0
41 200 60 0 2 3 1 0
51 100 -60 0 1 4 1 0
6| 200 60 0 2 2 2 0
71 150 60 0 3 0 3 0
81 50 -60 0 1 4 1 0
9| 150 -60 0 0 4 2 0
10 | 150 60 0 1 3 2 0
T 13 A4 S84 B/F MAE A

I 14 F7bel e AA S Ee A8skA ¥ 53] AlEdold AdE
8ok Zlojt}, o] £ E Ay By MO_ID(1), MO_ID(5) ¥ MO_ID(8)+= -260M
2 3 &gko] FraEooF st MO_ID(3), MO_ID(4) % MO_ID(6) 3-8 %ko]
2I0M= F7kslofof gttt a=uh A kel il sj&aa A83hA &9h7] ol
ek Blel s #e A a4t AE glvtal & 5 v

MO_ Estima

1% Pre_PV . Area_A | Area_B | Area_C | Area_D | Area_E
1D tion
1 100 =260 0 6 10 10 0
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2 | 150 180 2 6 9 9 0
3 | 200 270 1 6 10 9 0
4 | 200 270 1 7 8 10 0
5 | 100 ~260 0 3 16 7 0
6 | 200 270 1 6 7 12 0
7 | 150 130 1 7 9 9 0
8 | 50 ~260 0 5 12 9 0
9 | 150 ~200 0 4 11 1 0
10 | 150 110 1 5 11 9 0
F 14 AA sEg 7 vAS T Ay
F 16 94 AR AEdoldn LA AA FE&%S Foldt du

7be divier AA o] A gl ek FrEE o] FojA AL olel| uwhe} s ggke] 3
o] WAEtH AA 3 E7ko] Ao MARE ¥gE ¥ & At
1st Estimation
MO_ Estim
D PV | Pre_PV ation Area_A | Area_B | Area_C | Area_D | Area_E
1 60 100 -40 0 0 2 2 0
2 170 150 20 0 1 2 1 0
3 240 200 40 0 1 1 2 0
4 240 200 40 0 1 1 2 0
5 60 100 -40 0 0 3 1 0
6 240 200 40 0 1 2 1 0
7 150 150 0 0 1 1 2 0
8 50 50 -40 0 1 0 3 0
9 130 150 -20 0 1 0 3 0
10 150 150 0 0 1 1 2 0
2nd Estimation
MO_ Estim
D PV | Pre_PV ation Area_A | Area_B | Area_C | Area_D | Area_E
1 50 60 -50 0 1 2 2 0
2 190 170 20 1 2 1 1 0
3 290 240 50 0 1 4 0 0
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4 290 240 50 0 1 1 3 0
5 50 60 -50 0 0 3 2 0
6 290 240 50 0 2 0 3 0
7 160 150 10 0 1 2 2 0
8 50 50 -50 0 0 3 2 0
9 100 130 -30 0 1 2 2 0
10 180 150 30 0 2 2 1 0

3rd Estimation

MO_ Estim
D PV | Pre_PV ation Area_A | Area_B | Area_C | Area_D | Area_E
1 50 50 -50 0 0 1 4 0
2 220 190 30 0 2 2 1 0
3 340 290 50 0 1 2 2 0
4 350 290 60 1 2 1 1 0
5 50 50 -50 0 0 3 2 0
6 350 290 60 1 0 1 3 0
7 190 160 30 0 1 3 1 0
8 50 50 -50 0 2 2 1 0
9 70 100 -30 0 1 3 1 0
10 160 180 -20 1 1 0 3 0

4th Estimation

MO_ Estim
D PV | Pre_PV ation Area_A | Area_B | Area_C | Area_D | Area_E
1 50 50 -60 0 3 3 0 0
2 270 220 50 1 0 2 3 0
3 400 340 60 0 1 2 3 0
4 410 350 60 0 1 2 3 0
5 50 50 -60 0 2 3 1 0
6 410 350 60 0 1 2 3 0
7 220 190 30 1 1 3 1 0
8 50 50 -60 0 1 3 2 0
9 50 70 -60 0 1 2 3 0
10 200 160 40 0 0 5 1 0

5th Estimation

MO_ Estim
D PV | Pre_PV ation Area_A | Area_B | Area_C | Area_D | Area_E
1 50 50 -60 0 2 2 2 0
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2 330 270 60 0 1 2 3 0
3 470 400 70 1 2 1 2 0
4 470 410 60 0 2 3 1 0
5 50 50 -60 0 1 4 1 0
6 470 410 60 0 2 2 2 0
7 280 220 60 0 3 0 3 0
8 50 50 -60 0 1 4 1 0
9 50 50 -60 0 0 4 2 0
10 260 200 60 0 1 3 2 0

% 15 AA S84 A7 A8 A%

3 AAE FEske] WG Eolt,
MO_ID PV Estimation

100 =40
60 =50

) 60 =50
50 -60
50 -60
50
200 40
240 50

3 290 50
340 60
400 70
470

316, AA 583k kR

275 E48 B MO_ID()e 7]1¥ &3S 100M — 60M — 60M —
50M — 50M — 50M¢] HES Hoen MO_ID3)E= 200M — 240M — 290M
— 340M — 400M — 470M<e] W3S H ¢},

MO_ID(1)< 100M¢] &]-8ts Fof tort 53¢ Algdo]Ade] H7tel uheh
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-40Me] H7}E wgka olo] whel &gkl 60MoRE FAED FFPgo] i
sHA E At w2 MO_ID(3)2 200Me] 7% 3 &3ks Fof wkoro} +40Me]
Brte FF o] 240Me 2 F7eHA = ATk

AE FAHEH #eArE AT A SHEas AT oy
= AAES @599 U7 FrP 2N Ak Al xFlo] o kg FA
 eake] FHo AEHo R fXstal e AS & F don nitE 3
Eas SA A7 AAES &gkl SUE RN o nE GEdYge
s7tske s B 4 Adrk ek A did s &gelets RS F

At ole A #e7t B 84U S & 5 Ath
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