UCN-E2|: MislEl & 7= U2 OISHIE 218t S8 M2l 37

UCN-E2|: HtEl I 7E Li2| OISHIE 913t St A2l

UCN- Tree: A Unified Index for Moving Objects in Constrained Networks
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Abstract

To support Location Based Services, the technology to store and search locations
information of moving objects effectively was needed. And the study about indexes to
manage these moving objects effectively has been done. As these indexes for moving
objects was not considered for the objects which are moving along constrained networks

such as road and railroad, indexes for the moving objects based on constrained networks
was proposed.
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But these kinds of indexes have two problems as following. First, as the indexes for the

moving objects based on constrained networks is divided according to time domain, when
the places of moving objects from the present to the past are needed, the problem to search

past indexes as well as present indexes occurs. Second, in this case, we should construct

both present indexes and past indexes, so we have no other choice but to spend space cost

and reconstruction cost additionally.

This paper proposes A Unified Index for Moving Objects in Constrained Networks to solve
these kinds of problems. As this proposed indexes support both present location and past
location of moving objects, it can solve the current problems such as when we search

present and past location of moving objects, we need a separate processing procedure. And

as it consolidated the common parts of current location indexes and past location indexes,

we can use less space cost and reconstruction cost than when we maintain indexes

separately.
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header data
page_id | line_id | poly id ( MBR J direction | mo_count | nextpage_id mo_id
4 bytes | 4bytes | 4bytes | 8*4 bytes(x], y1,52,y2) | 1 bytes 4 bytes 4bytes | [ 4 bytes | Shytes | 8 bytes

Line Sector Block _emmmm_  ANextLine Sector Block
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-
header | nextpage_id

Data Blocks for Moving Objects
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data
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E0ER 992 FEXO Y= Near Past
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ol AMZSHETL
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Data Blocks for Moving Objectsoll A
olEAY X EH AIE AAsd
LSB_pointerg& &3 UISE+= Line

Sector Blockg 32 TS wWoF Ay
E OEA AAm7 o™ AE g
QA NIHEE Houd @, @ WE
=9

Data Blocks for Moving Objects
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@ R+ET|o A MEZ2 Line Sector Block

= FOolA olEAE Y5t ol Y
Line Sector Blockoll Q¥ olBAE 7}
7He B4 93 AEE 342 98 o
Al ARGt Line Sector Blockol AE
A A

@ olBAI AYUB AMELR Line Sector

Block8] ZOIHE A

@ AN 7] o]H9 o= MEA HBAEH

Ol =AIE &%= Polyline Blockol] 419!

® Near Past Block2 Polyline DataZ &

&3t F A9 O1FA & olg3stol 77t
2 WA fIX BRE 44350 &4

® Near Past Block2 A 9z BHE

#T)5= 2D R-EZld 0|BA Y 7712
A AR BEE FIUHOE &QI(3.1
Hoj <ad" 10> &%)

B, olSA Y &z AX ol s AL

32 UEHE <O8 13»9 @, ©, @
ol sl &d@Erh o= @iIfyE 1N
e NECE syErt.

o)EAY dd 9x AL BHA Data
Blocks for Moving Objects(0l5t DBMO)ol
A ABUsle ALE AFESH. olsA Y ¥
A X AAS oldd AFETO A" ols
Ao AXE AFEYE NER FHLE HF
7] GEd ol WA X BEE &85}V
A AAE7 Bl TA ANE &E
St BECE HAEGior 1M &)

I Ut olEAY HEXE Bd d3H
= Line Sector Block(0l3t LSB)€ 7I& &
tHOZHA &). A 94X BEE 83517
8 HSEes 2l MOHEY idE AES
TS(03HA &), o] LSBal tisS=EE =9
HIHES olsAY X7 Had A=A

2E EIISCH04EA &),

E

nput

m: MZE AXE 712 ol & A

Output

om: 78 E 7] o]H 9 o]FA]

om line id:  7ZAAH7] olA9 oAl eHE gl MIAEY id
m line id: AZE AAE 7K olTAd dgHE U AIWUES id
Begin

01 : om ¢—update moving object data using m

02 : LSB4—get line sector block using m’'s identifier

03 : om line id4—line-id of LSB;

04 : if m is not on LSB line segment

05 : remove m from LSB

06 : LSB ¢ find LSB that m is to be inserted from R*-tree
07 : LSB pointer « insert m into LSB

08 : update 0ld-LSB pointer as LSB_pointer

09 : else

10 : LSB_pointer 4« get LSB pointer from m

11 update current position of m using LSB_pointer
12 : end if

13 : m Iine id4-Line-id of LSB

End

(222/Z 1) Update current Position
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HolHe YR E viol ZCHOSHA F).
O Ol B 7 29 AOWEd IR £
3 UriH LSBet] AAFHO A= OER Q)
AR g T dvHo] EoH10~-11HA &),
AR eRE, MEA H4UE oS e
= T NJHEE AAESIHISHA F).
SRR oSAY 7 WA dAxd o
g AXKO" 139 @, @ wWEld o3
AHEr. ol oSA Y #X AR A o
Fol ¥iZ d3FEn (QIDE 29 22 o
BRE +¥gErt
olsA 77t WA A= NEA 4

UCN-Ez|: xijste! & T Uio] oIS 18t S8 Mol 49

AE olsA St A ojda oFAE ol
stol g8t = oS A= <O8 14>¢
20 AZ o2 2l do EME -
UeHT, Y=o A2 WA A BEA
YHE & At ol ALFEE 0] &S 0
SHY 208 S1nlse olgste 44
TH20].0147 &) 1 ts 449 olSA

9 NE+wE FZE SHA Olo] & Near
Past Block(o]d NPB)E zl=rH03HA
Z). o] W IAFoor 8 AFo] A=Hl, &
AE NPBO A& ASE 0017 71&EY
Ol BA 7t EdGte ERo= ©E AlES
StaL0sHA &), ExctAl FoW Misirt
78R ).

nARe=E, olsdY WA A HH=
NPBol tiSEHE 2D R-EZd ®As=H,

Ol XY ZEANAV F7HCOE NPBE
AMAst] NPB7E 518&E HE ZustAL
slgde AL HAE =HstA HE HJFst
dag FEn. ol olFAY WA 1A

o o
. =

[ 2]

(Input ]
m: A2 XS 7 ol 5A

om: 78 E7] o)He] o)FA|

m line id: MEE ARAE 7H olE Aol tgEHE 2] MIHES] id

om line id: 73NE 7] olde] o]FAe] WgHE Rl AlIWES] id

NewOb7jn:
Beg:.n
01 :

Eejelel welz F4E A7

into polyline segment

NewObj ¢- convert line segment of m Iine id and om line id

02 : while NewObj, is not empty

03 : NPB4¢find near past block using NewOb7j,

04 : if find linked object in NPB using NewObj,
05 : merge NewObj, and object of NPB

06 : else

07 : Insert NewObjn into NPB

08 : end if

0% : end for

End

R EIEE

ol

(&g

=
=

2) update nea

r past position
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