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@ Since 1994, Growth of internet users double every year.
@ Rapid Growth in Wireless communications (CP, PDA, Mobile PC, etc) and data
service

[Internet users in Korea] [Wireless communication & Data service]
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=»\Wireless communjcations such as CP, PDA, Mobile PC are major Information
mevéllum ?o ar?y activities anolu For %ata services in Korea J
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. Seoul Metropolitan Area:
: An Introduction
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WA

wSeouI Metropolitan Area

@ Multimodal Users: 29,375,000 persons per day

@ About 70% of daily travelers use public transit.
@ Characteristics of Multimodal Users: See below .

Volume

Distance
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Public Transit System in Seou

D

@ 6 Types of Buses: Feeder (G), Inter-District (B), Inter-City (R), District
Circular (Y), Airport and City Tour.

@ Subway: 16 lines

@ Korea Rail: 6 lines

@ The system provides services to every corner in Seoul, albeit complex routes

and transfers

[Bus System] [Subway System]
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. Metropolitan Public
Transit User Information
System: ALGOGA

v
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. JALGOGA

PDA, Internet or Cell Phone
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& To enable travelers to search the most convenient transit route(s) using

Transfer Regional
Information Transportation
Information

Comprehensive Public

Transit
Information
_ Location-
Wireless based
Communication Services
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A
,ALGOGA

& Provision of comprehensive transit information for the Seoul Metropolitan area
& Provision of the “best” route(s) for users
& Provision of parking availability at transit transfer locations.

& Upgrade information frequently

& Currently 6,000 users per day
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ALGOGA

System Architecture
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MLP: Mobile Location Protocol; GMLC/MPC: GeoMobility Location Center/Mobile Positioning Center



- W, GOGA

ltems Route & Station Content

. _ _ » Station location
Korea Rail * 6 railways, 81 stations o _
« Service information

» Station location and exit information

Subway « 16 lines, 344 stations by lines
« Services Information by station

* Seoul 627 routes
Inter-District Bus * In-cheon 111 routes
* Local 1107 routes

* Bus stop location by routes

« Service information by routes

Airport and * Airport bus 44 routes * Location of bus stops by routes
Inter-City « Long-distance bus 373 « Service Information by terminal
Bus routes and routes

. - * Location of public parkin
Parking Facility * 69 public parking places > . 2

» Service Information
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ALGOGA: Web Service

Bus routes Information

*Schedule by type for each route
*Arrival, departure and transfer

q = HEnS0lEFLA| AL - Microsoft Internet Explorer
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«Station exits and connecting

bus information
*Parking information for subway
station

«Calculating the “best” route(s)
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: ‘Y ALGOGA: Mobile Phone Service

Location based Public transit Information

=The same information as the bus

route information based on user’s

current location
sSearching POI: Locating Schools,
Hospitals and other POls located

nearby from User’s current

location
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l1l. A Simulation
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Seoul Network Database

Network Name SEOUL

Number of Nodes 52,915
Number of Arcs 77,339
Arc/Node Ratio 1.46
Maximum Arc Length 5,725(m)
Minimum Arc Length 1(m)
Average Arc Length 104.339(m)
Standard Deviation 149.900(m)




Transportation Network in Seoul
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POI Database

POl Name Number of POIs Item Name Unit P(gcflazggge
Gas Station 348 Gasoline Liter 1,000 ~ 1,500
Pharmacy 350 Medicine Bottle 10,000 ~ 25,000
Flower Shop 210 Roses stick 1,000 ~ 1,500
Bakery 200 Cakes box 10,000 ~ 15,000
Auto Repair 140 Service Service Fee | 20,000 ~ 45,000

Shop




Location of POI’s

Gas Station l Pharmacy l Flower Shop l
Bakery ' Auto Repair Shop l




Simulation for a Multimodal LBS —
Service Request

- Service Request Panel

e | Scenario: On the way from Office to Home
Destintion: [MEHZ2E =] L
[~ Selection by Map

e [tems and quantity for purchase

~Mode Preferences e Gas Station — 30 liters of gasoline
= Car C Bug: C Subway
C Transit (Bus + Subway) @ Flower Shop N 12 roses
~Stops/Shapping o Bakery — 1 birthday cake

Shopping ltems Guantities

|Gas Station =] 30 x| . .
i e Scenario 1: Private Car

[Bakery = [T e Origin: Office at Gimpo Airport
[ Euclidean Distance Only . . L
e Destination: Home at Sinlim-Dong

- Traffic Information Panel

Average Speed: ISD A IKm/s

[ Real Time Information

e Scenario 2: Bus and Subway
Multimodal SPF RUN ‘ e Origin: Office at Naksungdae
e Destination: Home at Garak-Dong

—Searching Panel
Searching Progress S

Searching Time [00min, Tdsec,

[TS/GIS-T Lab, @ Seoul National Uniy,




Simulation Result for a Multimodal
LBS: Scenario 1-Alternative 1

S~ & Simnlation System for a Multimodal LBS Model - ShortPath &3] %]
File(E) Edit(E) Resultstl) Wiew(\) Help(H)

O0F8Y ® & 2

~Service Request Panel ——— - Service Response Panel
—0-D Selection sMT

Origin: |2 222
Destination: [HENZ 72 =] |

[~ Selection by Map

~Mode Preferences
" Car C Bus ©  Subway

C Transit (Bus + Subway)

- Btops/Shopping
Shopping ltems Cuantities
|Gas Station =] |30 =]
|Flower Shop =] {5 =]
|Bakery =l |

[~ Euclidean Distance Only

- Traffic Information Panel

fverage Speed: |50 'IKm/S

[ Real Time Information

Multimodal SPF RUN

k —Route Alternatives ~Route Directions
; Total Cost DC TC R = ‘

=searching Panel ggkl%?lal + 18,663 km

- @ 2k 2 23%

Searching Progress [ ¢ Route| | 635 | 2% | 19 | 65000 EARAZH: 04 222 232

Searching Time  [00rmin, 1dsec, | C Route2 [ 66353 | 2230 | M2z [ e000

|  Route 3 I 68372 | 2243 | 1129 | 65000
ITS/! ) niv,
1| | 2]

X1185742,902, V451448733 [CAP [NUM |



Simulation Result for a Multimodal
LBS: Scenarlo 1-Alternative 2

& Siminlgtion S

Flle(E) Edit(E)

Systern for @ Multimodal LBS Model - ShortPath
Results()) View(\) Help(H)

- [2] %]

O Y @& 2

~0-D Selection

~Service Request Panel ————— —Service Response Panel

Origin: |2 =329

Destination: |A1.-E—EH2}—719‘; 'l __|

[~ Selection by Map

~Mode Preferences
 Car C Bus " Subway

C Transit (Bus + Subway)

- Stops/Shopping
Shopping ltems Quantities
|Gas Station =] {30 =]
|Flower Shop =] {6 =]
|Bakery =l |

[~ Euclidean Distance Only

- Traffic Information Panel ———————

Average Speed: ISU 'le/s

[~ Real Time Information

Multimodal SPF RUN

~Searching Panel
Searching Progress |

Searching Time |D min, 1dsec,

ITS/GIS-T Lab, @ Seoul National Univ,
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Stat_ion
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—Route lternatives
Tatal Cost DC TC PC
7~ Route | [ 68345 l 2225 [ 1119 [ 65000
: 68353 2230 1122 65000

("Houtei'l |_§*zssz?_] 2243 | 1129 | 5000

~Route Directions

Z0|sAHel + 18,711 km

Z28A2F: 0Nl 228 272

l

%1 191669,044 , Y ! 447527022

[CAP




Simulation Result for a Multimodal
LBS: Scenario 1-Alternative 3

&~ & Rimulation Systern for a Multimodal LBS Model - ShortPath

File(E) EditE) Resultsth) View()) Help(H)

O @& 2]

- Service Request Panel
—0-D Selection

Origin: r’m ._j
Destination: [NEHE 7S =] Lo |

[~ Selection by Map

~Mode Preferences
" Car " Bus

C Transit (Bus + Subway)

" Subway

- Stops/Shopping
Shopping ltems Quantities
|Gas Station B2 I T2
|Flower Shop =] {25 =]
|Bakery = |

[ Euclidean Distance Only

- Traffic Information Panel

Average Speed: ISD "le/s

[ Real Tirme Information

Multimodal SPF RUN

~8earching Panel
Searching Progress |

Searching Time [00min, Tdsec,

~Service Response Panel
e

[TS/GIS-T Lab, @ Seoul National Univ,

Gas

Station

Flower
Shop

A
i ¢
o~ \
“
—Route Alternatives
Total Cost DC TC PC
7 Route | | 68345 ] 2225 ] 1119 [ 65000
" Route 2 I 668353 I 2230 I 1122 I 65000
fodte 3 6aare | 283 | | 23 [ 6a0m0

a4

~Route Directions

Z0/5AHcl 18817 km
Z28AM20 DA 222 HE

<

X 1 186854,053, Y ! 441840,540
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Simulation Result for a Multimodal
LBS: Scenario 2-Bus Alternative

s~ A Rimulation System for a Multimodal LBS Model - ShortPath
File(E) EdittE) Resultsth) Yiewll) Help(H)

O <Y @ & 2

~Service Request Panel ————— ~ Service Response Panel
~0-D Selection
Origin: [MEH7S =] .| =
Destination: [2'== 7] ]
[~ Selection by Map b 1 A 2 EHtle
\ G -;:
Flower Bakery
\ Shop

- Stops/Shopping———————————————— =&
Shopping lterms Quantities
|Flower Shop =] {30 =] | g
|Bakery = =] =t % 4o
[Pharmacy =l ) | Phal'maCy o
[~ Euclidean Distance Only Mz

— Traffic Information Panel

Average Speed: [30 ] km/h R

[~ Real Time Information

Multimodal SPF RUN % = = o
- i —Route Alternatives ~Route Directions
% Tatal Cost pC IE PC = =) -
~Searching Panel —————————————— "N\ STAAD] —> DARUN (AR A 33-19)
Searching Progress | MM ¢ Route] | 53503 | 1400 93 [ w000 | |2 st se s adpeior> 2e9A @
[ { Route 3 | 3308 ] 1400 | 908 | 61000
(TS/GIS=T Cat @ sean National Univ.
1| |

X 1193505191, ¥ : 445351.263 [CAP {NUM |




Simulation Result for a Multimodal
LBS: Scenario 2-Subway Alternative

&~ & Simnlation System for a Multimodal LBS Model - ShartPath

File(E) Edit(E) Resultst)) WYiew(V) Help(H)
O Y @& 2

~Service Request Panel ——— ~ Service Response Panel
~0-D Selection . -

P
origin: [NEH2ZS =] Lo |
Destination: IE,HE,PE{ vl | =

[~ Selection by Map \

m Pharmacy ! .,ee
- Stops/Shopping |

Shopping ltems Quantities
|Flower Shop =] [30 =] Flower
Shop
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~Mode Preferences -
" Car " Bus

" Transit (Bus

E— -
|Pharmacy =l =l

[~ Euclidean Distance Only

~ Traffic Informatien Panel

fverage Speed: |30 v] km/h
" Real Time Information

C =
km
1.1

Multimodal SPF RUN

—Route Alternatives ~Route Directions
_Saarihing Panel 1 Totgl Costs  DC 1c EE NEME T 228) > 2 (25 8)
Searching Progress NS ¢ Route | | 65375 l 700 | 675 I 64000
Searching Time  [00rmin, O0sec, | p " Route 2| 0] 08 | L
-« » " Route 3 l 0 ] 0 | 0 | 0
[T: : onal Univ,

‘1 _ 2]
® 1 195466,095, Y :443421,932 |C&P {NUM |




---------------------------------------------------------------------------------------------------------------
o

V. Future Work

v
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WA
Y Future Work

Standardization

« Testing of the draft CD ISO 19134 Multimodal LBS for Routing and Navigation

4 Prototype Development I

4 Modifying System Interface I
4 Test I
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’ALGOGA

System Architecture

LBS Platform Service Server

oI EEEEEEEEEEEENEENEEN,
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Routing & Navigation

Routing
request/response

GateWay Server
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*

* Web Client

Route Determination
Service + I1SO 19134
Multimodal LBS for _
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Internet

Map
Service

) Request/responge

P [

» Connecting

Service

»

* Mobile Client

Directory
Service

‘request/response
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Location

response (MLP) Internet
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Thank you!
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