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An Implementation of Mobile Platform using Location Data Index Techniques
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ABSTRACT

In this thesis, GPS and the electronic mapping were used to realize such a system by recognizing license plate numbers and identifying the
location of objects that move at synchronous times with simulated movement in the electronic map. As well, throughout the study, a camera
attached to a PDA, one of the mobile devices, automatically recognized and confirmed acquired license plate numbers from the front and back
of each car. Using this mobile technique in a wireless network, searches for specific plate numbers and information about the location of the
car is transmitted to a remote server. The use of such a GPS-based system allows for the measurement of topography and the effective
acquisition of a car’s location. The information is then transmitted to a central controlling center and stored as text to be reproduced later in
the form of diagrams. Getting positional information through GPS and using image-processing with a PDA makes it possible to estimate the
correct information of a car’s location and to transmit the specific information of the car to a control center simultaneously, so that the center
will get information such as type of the car, possibility of the defects that a car might have, and possibly to offer help with those functions.
Such information can establish a mobile system that can recognize and accurately trace the location of cars.

7IYE=
LBS({Location Based Services), HBR tree, Mobile Platform

 HEAE O oleWlu(X|UAsta K5y HAYUR: 2006, 6. 20
o QM ED 7 FE B K3
o MFQSD EANZAFEIAE B2



U Qo) Ve 22 B AEE] AT E, PDA,
HPC 53 22 2utdd 44

YEg A EHog Qlate] AAZNAE T4 U EL
A7b Bol B H I QUh[15] =¥, 4% o) GPS &9
BEA LR st o2 = FF V), A9, 714 AE
At ot Qo] AbgEtn JlE Butd AR %
GPS($] x| AR A| A €: global positioning system) %] 7}
F&Eold Aojtt o2 & 7| & AN B AL o &5t £
wf @A Fo] AHEE AL gl GISE Tl e, A
o FA Yol ML HA gehyel A vlolElE w2
Al A ste] A &atA a7l e B A 2t
Z A8t} AXZE AEE T3 A YA AR A

il

B ol 4 PDAG) L3 0] Qi ke 5
A% ARG AFOE A3, GRS o3} A 1%
o Y YRS 5ot} RHO2 FPBAL} AL
2402 Beshe A29e TAL. o
NEE FAE 5 QE FEL, 5

s 4141, A
S 2HLX,Y,29 3249 &
2 349 28 AN

3

> 8
oo
[3:4

i

I

o
rlo

~
N 3
£

o

L

it o Q@
Ao =
O U
= iy
N
R
¥
1o
P,
}O‘!
fru
E
et

ol A X ook
o 8 e
dob e s
i

rob

(9]

Y

~
o
>

ox
)
rooxl iy

L
oo
[0
R
2
V)

[0
%
2
=%
L
2

layer) &

My I B 2>

]/‘\Eﬂ o
[l B

lo oN &
o2
iz
2
B
2
)
oy

o
o
o

g, £

3ot
;2:,
N
£
koA
of 2 O
e
i)

g
vJ—L{
ok
J\,zrﬂ
=
ty o
o2
fet
[T = .-

o
o
Hy
i
o o
B

A =717} 64KB
32 dloEE e
& 2y 5o A
& 914 dlojEl Q)
ddrlel A T]A g

rir
ok
Y
o,

Y ol i

1

s

o N ok e

i

i

i

0,
> ol
o &
o9 =
w2
o &

o rr & rir

fu o
o

of. o

B
abe |

2,
2
M St emor
5
st
=

oft ™ |
lo
HU

e
iins
>
o
X or
o wv o o 2 N

ek o)) @A 3
Bt 299 e
ol AHg A7 Ao
ol oA g,

o

i

s I T
ol
)
‘)i/‘
oft
22

e gog

te i E

By Agis
Fx

T
2
}Oll

gy o
X

<
-

tlo oy

of
o>
2
iC)
N
e
o
ot
Eo)
N
R
O
o 2

Aol @& Fost, AL A7 £ o 2 de}7) of 7
T AFHEE YAE std AL AL HY T2 EA
PO ARG AFUSE AE T 5 Uk vz A
FoGL7]Y SAe 48] A AU EA A ZF AR
€ 2 % A FHo] Tbedt AF 2 A R B,
AF QA L A5 2, AF A& FH T OFT 2o
A8 2 UAe Aol

2.1. LBS(location based services)

AHO = HFR B 2uld AFHojd o] % B34
st} aheta] A9k PDA
FAFEH, AR B F

1’48 &2k o A

= AFgolzt &4 3l

oHI.

Yt = GPST YWt =] d 3 GPSe 7ide] &
A7 AL R PC 7o) obd 2l HAFH S eA &
FE = GPS 74L& 9|t} z7lde Bed] YA
ARG AT FA T, AA= A& PCS A Fdl
gdu7]of] o] 2717k 2 Y7 AR FdiEo 7t gl e
o o g =k Au 2 Adstod AU AFHE Yo
4 Aoz o= ot AW = AFE | GPS &§
Z2 W& A H 5 L A G A S ol 4lA
AR ES ol oS AL U A2 E
Fof AWzt 7t aR A 02 QRE A 4
LAATGANE P 2N AT EEAHS HY
tHo21).

Yt = GPSE Foj g ¢y,
A Fej Ao A o2 thek
v} GPSE Q15 A ol A Bl A T
7hA 9 &Q A BEFOIH
ke Al2d o]t} GPSE 0] 8 7]
= o

AFEA, dA 53 2L v
]

o
o o
2 2
o
per)
Q
g
w2
o

>,

ok oo
,

i K

o st
AN e
4
¢
40 8 oo
)

R )

X
o
o
X

>
rlo
R
T
N
oo i
¥

2

B

>
kA

O

et

Z Mo
(=3

o

%
=
go
rlr
=
1
o
o
rir
L
=
O
ok
Ay W
%0 b

g

B> oo N
Okt
)
o
o
o
do
N
ox
o
i
22
>
()

o
U
2 o
o

i )de rf ‘Ib' NIO OE'
=
Rt

)14 9 o)1) o A o] LBSE o]

O}
N

/I

oo
P‘.ll
2

o

o
o
L
it

£ 8

—
O
(@)
—_—



P A LERENGH =23 410 A5

AE FHSIL Ao #AE AR E AT 74
@719 ARY M|zt a & 5 gln) o] 2 g LBSE
TEH) AN HAD 9K 44 714, 9% A
B 7%, T AEUA AA A2 714, B3 dlolE A2
7)€, LBS 2RE 714, LBS &-§ 2T EH o) A 7] &,
N8R GIS 9 A BF3 7], LBS S8 Au]~ A

7l€ %ol Btk (SO TC/211, 19132 geographic
information)

LBSE A A 29} 7]4(LDT: location determination
technology), $13] *lg] ZAAZ(LEP: location enabled
platform), $J%] <& Eil%’(LAP; location application
program) 9] 37} -0 2 o] At} o8 sluto g
3t OGC(OpenGIS consortium) o] A= 13 13} o)
LBS<] 7] 2 A =& Al 334 th22].

LBS Platfurm

3% 1. LBSEMES 7|2 Hyx
Fig. 2. Basic conception of LBS

2.2. LBS9| A 2] 4442

LBSOIA o] 343 Abg el 24 w2yl 2
SHES AU Wt WEal /)5 B A
2 FHL RN ARV HAE AURE FHH
@) 4] nzb ¥get aE dad, 24 ol
A AWEE 424 ©D7] 546 wie), 2], 94, 94

5 A8 ojv4 dad, 94T FA G

i
ki
il
ol
do

=, TM(thematic mapper), UIM(user identity
module)e] 2pLE L= F Adold A 7o) AT W
& A ¥sh= F#F 24, POI(point of interest) T 9] x] 7]uk
ARz A7 JEF o) 25 X Pate Ael2 942 o]
Folxg3).

1) <1 319 (Encoding)

AzGL Hel=xgE Hestua s= LCS(location
services) F2o]AE X 0] Gl BA 23 Zelx
o] &S o) A(substitution), ' 3(translation), & oF

1962

(summarization), =% (extraction)] 2-]-& A3} Zg}o|
EFAH GE7]7)o) gz Qo Tl o 2w e ol
A dRGH G2 A3y 7% S AT TS

() &2 E o 7 4 (Text Encoder)

H2E dags B2k AUxE AE Al g2
A% FF9) Bulo) AW ALY 5 YES giE
AY=E Wile) F& 7502 HIMLE 49 Aulx
S Target Markup Language2 ¥ 83t} 0|2 E3}q

WAP,ME H2}-¢-A of) o & A el = 45 ¥ &o] 7} 5t}
(2) ©] 71 x| A=Y (Image Encoder)

oju) A dig e FelolJdE FA 7)7)7} A dets |
Ao ojux] 5o IR wiHZAY e F7),
AR e 2dste e e $98 T8 on2 19
3R] B FX 9 A o)A & Pl oA A Asm B
2ER on|A 9 Y 4& W= /)5S S8} o]2
&5t NBMP, WBMP 5] 45 W8 7] 58 Sa)3hch.

2) 2} 3 A (Coordination component)

Coordination componenti= 7] o1} A u] 2o w}
FANEHERETMAESE 2 UTMHS 252 A}
&5t Hdx AE, TM 2 E, UTM R E & A5 7o
G AS 7| THLIPSZHE YA HRE $A82 9

W3

B AHE J5e ATHY. o2 B8l BT

71%5<] Coord trans 7] %< 4=3) s},

23. #1A dlole] A e Al ZAIH 2L a4 whet

S AeAE 92 volE 5 HAg o) §3lo o) F
ZA e AA velHE 58 F d4stun T o o1
o Holg o] Al2glo] L} GPSE A& & o) A 517

T ZARE dolEHol~ 27, dexe 2, 43
2 A M) Zeof A A Bri{16].

1) el o] = SR o) q o] BAlF

AT = 273 9] 91X 7)1 8k u) 26 4 7} 7] 2 A o]
HAE 29 7)go) vtz s A 2d ALExKE,
ol Al $2) Ar e 7)golrt. 53], o]F Ao
W& #A BRE Alzke] 380 e} 2 Watako] wh
87 S7HE 7] W g )& w0l B & Ba)3h7) $1 4 o)
olEfElol s Aol Fgo) wiEA] Wass P ®
T AEH R X ARI WA E o]F A s}
of HlolE o] Al2gg o] -8-3bo] A 2 phe)s}y] ¢
A= ALl AA o) 91X FH B2 do|guo] A
el ZEsa o] o) &3 Fo) B Z o] b5 8o} 3



917 lolEl Q182 /e Mg Bkl

i

r_a{l

2% 7

ok A T 712 9] 48518 vl Bl o] 2 A AHl S 0] &

st o5 ANE AY F FF A5 ol F AA Y A

29 ;q;-q \313‘2} AR} 2 A7re] B o npe} Wals}
HEE AT Af

2) Qg A~ +AA

o)% AAES zm-gp] A A1 dlelE # o]
do] o)l A 7]%_9_
4 BE w}a}
diol8 ] §4&

WEREREEES
1o o519 91 s
Hm“ﬂﬂ4ﬂ11
2 0% AA 2 97 A

F

>
rir
L
ol
)
2
1o
)
N
O_u
l-E

ﬂ@ﬂtﬂmﬂﬂq-aba

=AM 7 BESE, X AR E A5 HE
Akl &g, 1 vlolH & 53] A d 0]
W E AAsof ot volH o] ¢ AXA €t 2
HBg o3 d-§7e| dojeE dd Aad, & d
olgjuo] 2ol st R Al2g ) Aol o ¢ #of
vrlgts Ao Jg e Ak AR Hol vl EEH

oltt.

H 71 EAA 2 T

2 =T ofF AAY A FRE o] 83t 9
2 71 Bl 25 A F et & of 7]E 2] dloj g uo] 2
Al A€ 2 GPSE AFEE o WIS 4= 9l EAH L o)

olE Mol 2 R, e 20) 7, 4% Y AMe) ZWo
2 vpro] A u gt} dlo e uo) 2ujo] 2 Zwol A 2]
EARL o5 AT} A E 4, 2 A 45 Aol
o644 917 Sol el 7} 452 wolel dlole] o) o] =
AsHE 7122} 94 ol Bl 7 skEof ok izt 7] &9
dolelulo] 2 A28 Y GISZE 0|8 BF}H o W
7] ok 2 E 2 o5 AA ) YA tolHE A
A eistr) HAE O 228 Fuke 2 st Holg

Hlo] A 28 HThE 79 FX) o dioejulo] s Al
9g ol g3t ol o ARHolth Tel X o} F
72 Ao T A 22 Reree 204 A2
ah o, a4 Aol A g 28k 4y, el 3 Btree
Qejzol i H ek W] EABATH Reree A
A H2ehe e olF AAT o3 BT mEo) &

A ARH] Qe 277k AR A ek A ol

Jdal 4AAHADA) YD MBRE 2 B2 AFF
422 FAs7] 98 U220 Sk $AsA 4o
£ 2AE) Ak 4 Aol HeE e
SEECREE R EEAT R R E
AL S A AT A4 Hol B Ao} e A o
99 2718 448717t ol AT o5 A o) AT Aol
DA RS #4) Hol Bl thit oW E2 7L BT

. Tz'ﬂ;g 0] 211:]'

Beree 91 9)20] 4 2 $EE Aae] F4l0] o]
o A

5 AR BE Auotohd o AN ARl 21E
953 907 W] AF Hele) At 258
Retree €] 220] 4 848 Qleanr) A4 57} 29
ohe @0 altk 22|22 o5 Axe 914 vle]E &
XL Hhed 3} 1 Retree Q1 el 2 Al G 7} a4] olel A A o]
2172 912 ¢ HBR-rec S 4§k,

wAtos A% 2 A4 SHeAe] EARL olF
LEEEEEBER S A% Y5 ol up

—~ oX
rm
H1
!
e

HA B §Fol 27 el o] & A o2 A%
R A etE ol stk Aot o) A 9] GISel Al
e T2 AE dolest Aol HAY] v Aol A
o dd Aado g S &go) syt o F
AAE 2] 94 ol E AFe}rlo = F-53 3o B7)
ol £ =g e HA volH o 44 nejste B
LA O)8-F PA wlo|H g aRH ez NPT
RE T HolH A A% Al 2" S A1)

M

B2 -

M. x| Clo[g] ol=tA

FdolEE ol 2
gt} PDAC) A 23} ) lEi

Al
37] flshA = vlo| B 4 AAAI7 L FE A JIHE

243 A T2 volHE Haste Ao dasit
T PDAE 7} Ho) Bl B 483 2 9= A% B7to] A



S UYL EASE = EA 109 A11E

LA FE7F o E o)~ FEje) A Ho] /e
A 7h o] g s 9o A% Fxolt
Rree ¥0] ¥ 8 Eg] 7x0]7] f ol vlojejo] £
o BARlo] dtH o2 PAo] $53 J5& Ebd
o 22y o] F AR Y ALHE fA] o] Foz QlE
t—ll/k_o,] 1317:10] uu&}g}_ﬂ el ~o] HIH B HA 0 Z A A
g 45 A7t aA g oo 2L FA19)
2 Qe 2g} Wrdo) 38 He AA dolg g
*é AF A7) 2ol 2ol = FaH o x|gE 4t
lo] Wi & 914 dlo] e o] dibel = 2 3shA]
0]7] §jZolt}.
EolAe 71E9 87, *1 KA Eate I Roh
Al

A2& A HolH ¢

] o

>

§ e N e g
LS - A
£ loro o

l’No“::WOH.I-u

~r>

o &
o o

Sis}
A 2 ot @y g
2

0
-
J
=

f

2 |o oo
= e}
e IR oo (0
o B 2

w2 (_I':f off A o =

[¢] (

nlllﬁ M E% °

WL, 2 i
4o LU
oX, i“é o
s ¥
s o
¥ £ .
)
=}
Ha
=2
o,
oft
I
i_t"
Lo
&,

lo
2

3.1. HBR-tree9] 4%

E =44 44 ¥ HBR-treet 7]& 9] Retree] 34
3 4 oz BFHE BAC FE&sn gtk
HBR-tree= R-tree®] 314 Sld2ofjA 335 sjdoz
HBR-tree®] 7%= 23 23} 2t}

R1

T

Cell_id [Geometry ids

1L b ¢

B H

2 A
e . : 355 2 | s 5 .
R6 * R o hH (m)
NNLP N i - EE Y
1% 2. HBR-trees| #x
Fig. 2. The structure of HBR-iree
HBR-treeol| A % Feoll gt 2 27t 5] 2.9 Rotreed]

Ego A s gsts MBRS A4 8HA €tk 27 2014 9}
Zo|R19] HA g F Aol ZFH=R4}RSE 5
3 % &4 HolEd A me oA "ok Lk A
dlojel ) AL & Ferol A dojupa, ool g A

1964

9] MBR2] 722 R-reed]| A dojypA Hez vy
15 A3 2] W7ol = whe 227} 75 8 A oS

ro 2
o X

3.2 HBR-tree?] ¢i12]=

A7) o5 AA e A o]y 4
Ao et A% H 02 WA 2,
‘245&*]{}7‘35’_%7%]:01%&‘%1}-15:&3'%‘5—6}
o}, 281 WA, ThA] B4
AR o) AR S ¥
A Aot
E R E o)

>
5 o 1o
(=)

o L R S

(L od

[t
lo
>

LA

38 o2 N
LA N

4o |o
3
e

U o

N IR
o

K

:

T

i

o

|k

kr

I

2

lo

=

i

by 2

o8 e o
kW)
1K
e
I
2
R
e
ak
o,
o,
2 Ho ob rir

Me o

=2

ot alo 12 ot

o,
é
e
O o
o
O
)
e S 2
ot fo off 2 o I

o
> [if

2
2
>
o

o & rir

ol
ooy
o, LT

4

s

oo
_OIL
2
o

o
ED
lo,
-
o)
~
ol

4R e 2
oX L om

ne

=
o
2

N

3

)

x2

rof oo
)

()
8 o o,

E)

2
£
[
o
E
.
_

rt] }1] mlm
W
_?L
ot flr R A Ho g,

4] o] Bol 47
g7} AR oy o J)rq‘_a_:
=9 34 &g o] 83l E}% MBR& +4

MBRE R-treeof] 7138t} & 12 &) 3
AZFAYE wo duElEFE BT r}18].

)

2

1‘
2 o
.L‘,

oR

_%

2L

o

hul

L

O
19
o
R RN

o
o o m
S
-
oXx
o g A

,4
P
°
>
o
oift

E 1. HBR-tree?| &2 &12|&
Table 1. Insertion algorithm for HBR-tree

Algorithm InsertData(p)
Input p : aray of points
Output The new HBR-tree that result after insertion of p
Begin
1. Calculate MBR(p)
2. Search R-tree to find predefined hash table.
3. If previous hash table is found, call InsertIntoHash(p), else call
MakeNewHash(p)
4.e=MBRofp
5.cn = oot
6.1 cn is leaf stop.
7. From all entries in cn, choose the one ¢ with smallest room.
8.co=eptr,gotob.
9. Insert e into cn. Call SplitAndAdjust (cn).
SplitAndAdjustica)
1.If cnis overfull, call Split(cn) to produce cn] and cn2, replace cn's oldentry i its pareatby el
={nion(cnl}, e2 = Union(cn2), call SplitAndAdjust o cn’s parent.
2. Otherwise, if ¢ = Union(cn) is different from en’s old entry in its parent, replace the old entry
with e, call SplitAndAdjust on cn’s parent.
End
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Table 2. Search algorithm for HBR-tree
Algorithm SearchData(W)

Input W ; search window(MBR)
Output All object overlapping W
Begin
1. Start at the root

2. 1f current node is non-leaf, for each entry <MBR, ptr>,

if Consistent(MBR, W), search subtree identified by ptr

3. If current node is leaf, for each entry <E, hid>, if E overlaps W, hid
identifies a pointer of hash table MBR that overlaps W.
4. Find all objects in hash table.
End
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Table 3. Delete algorithm for HBR-tree

Algorithm DeleteData(T, )

Input T ; HBR-tree rooted at node T, ¢ : Index entry(id, hRect)

Output The new HBR-tree that results after the deletion of ¢

Begin

1. Using the search procedure, find a leaf cn where entry e is located

2. Remove e from en. Call SplitAndAdjust(cn).
SplitAndAdjust(cn)

1. If en is underfull, deallocate the node cn remove cn’s entry its parent, call
SplitAndAdjust on cn's parent, and reinsert all cn’s entries of merge them into
some other node

2. Otherwise, if & = Union(cn} is different from cn’s old entry in its parent, replace the
ofd entry with e, call SplitAndAdjust on cn’s parent.

End
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