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Mobile unit Comparison

BOVDOF i
CNS,AVL,ITS Comparison
CNS CNS AVL s
« Basic component - - :
» Vehicle A/V system Integration Application indvidai Speciic The whole
» Vehicle engine contro! system integration | Scops (Driver) M':O)m (Governmert)
« Driver interface(Display System) comeany
i System GPS GPS.Dispiay Highway System
Configuration Display Center station Transmitter/Receiver
AVL Wireless Visual Recognition
« CVO system commuricatio Incidert
« Transportation status Input GPS(DGPS) CNS+ CNS+
« Wireless communication information Dead ing Center C Vehicle Info
« Full-dupiex Control station Device.map Sersors Info
» Total information system Broaccasted Transportation Environ.
information Information
‘ Output Headng.Direction | CNS+ CNS+
ITS Information Nohee < E d
. S0C Voice Guidance Vehicle Location Dﬁm"\&m“&
« infrastructure Logging Caution.logging
 Ministry of Construction and Reality Several Yeass in Already in Seruce Partial operation
Transportation joined Maricet (USA leading) (CVO.APTS)
« US example: n Lead
(Japas ng)
TEA21 in May, 1998 —— - -
Put 1280 million in ITS during 6 years Other Aviation, marine AS Vessel asomatic
from 1998 transportation | Service ATC Navigation
retation GPS Navigator el
pictter
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- ITS status in Kor
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Classification Part System
Urban Tratfic Management System
Traffic control Freeway Traffic Management System
ATMS Manage Emergency situations Rurat Traffic Management System
Autornatic Enforcement Systern Automatic Enforcement System
Heavy Vehicie Management Electronic Toll Coliection System
Heavy Vehicie Monitor System
Provide Transportation Informaton Traffic & Road Info System
ATIS Introduce Integrated Travel Value-added Tt System
Introduce Optimum Course yste
. ) X City Bus information System
Provide Public Transportation Information .
APTS Public Tratfic Management Bxpress Bus Information System
inter-city Bus Information System
Freight and Fleet Management .
cvo Hazardous Material Monitor Integrated Log information
AVHS Prevent Accidents Advanced Vehicle System
increase Road Capacity Advanced Highway System
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Q Technology used for tracking vehicles, vessels, and mobile assets
such as trailers, containers, and equipment.

0 Each mobile unit has a GPS receiver to know its position and
wireless communication device to communicate with the center
station over a communications network.

O This allows the base station to monitor the entire fleet and manage
the mobile assets.
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Network
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O Return on investment
+ manage your fleet more efficiently
+ As a result, your operating costs can be reduced
Q Quicker Dispatch

+ For emergency services, AVLS often reduces the dispatch time
from about a minute to less than 15 seconds

O Driver & Passenger Safety
Q Security Against Theft

O Navigation Guidance

O Documenting Compliance

+ The data logging capabilities of AVLS make it easier for you to
document

O Routes Optimization
0 Better Time Estimates

+ With AVLS, you can also give your customers better estimates for
time to arrival.

0 Etc.

Why use AVLS?

s
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( ¥ Major echnology

GPS
{Global Positioning System)

AVLS

(Automatic Vehicle
Location System)

GIS
(Geographic
Info System)

Wireless Data
Communication
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q_ab Global Positioning System
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0 GPS receiver reports mobile unit’s current position, speed,

heading ..
a Accuracy
technology accuracy Etc.
GPS 58m(+SA), 10m(-SA) No reports when GPS is biocked
GPS+DR 33m(+SA), 10m(-SA)
DGPS 2m No reports when GPS is blocked
DGPS+DR 2m
4 Limitations
¥ Report frequency

v Communication latency

- Real time characteristic is deteriorated in proportion to the
increase of report frequency interval and communication latency.
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q_ab Communucatlon Network

Wireless communication .
o PCS I TRS
PCS(Selection) Digital
T Cireast switched Packet switched Packet switched Packet switched
Frequoncy Inboundt 1750-1780 In: 898-500MH2 376-381MH2
band Out: 1840-1870MH2 Oxzt: 938-940MHZ 394-381MH2
Communication 1440bps .
$ Ext Function(15-958) maximum 72000ps maimum 96000ps
Cell radius 0.55km - 50-60 km 2-5)m
Base Station
. 2600Subs/Ced Not 60
Cepacity
Data L . Large cities, Kyung-in Large cities, Kyung-in
s . Nationwide network "
data Daxta tency !
Retabiliy good ance Good Hard to use for a fong time
Cost low . High normal
Scalability good Good Normal Normal
Firstimnvestment & .
Characteristic 1|..“cwm price Short Call setup time Communication equ Simple system configuration

Comparison of wireless data communication network in Korea (1692.5)
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( 4 AVLS Implementation

0 System design
O Subsystem Implementation
+ Communication Manager subsystem
+ Database Manager subsystem
+ User Interface subsystem
+ GIS Engine subsystem
Q Adaptation aigorithm

+ Map matching by road centerline extraction
QO Applications

4 Use in emergency management system

00-08-142000-8-17 AlS Workshop
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System Design
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_ Center Station Config uration

T2 ST T WO
{BpOeOn

" O Manager
[screen] | Mameoer + Make Vehicle's driving plan

+ Input data into database
—— O Customer Service Provider
{screen| | Service Provider-1 + Customer management
. Q Operator
: 4 Real time monitoring of MDTs
<+ Command Transmission
O AVL Server

+ Data communication and DB
management

Y I, | Operat + User Interface

v Manager interface
Telephone v Customer Interface
v Operator interface

o
{screen| | Service Provider-n

LAN
Configuration of Center Station
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System Data Flow Diagram
SRS T el T PR N e 55 -
GP<
dangei
[MDT ssunq Dispasches 1 lCaus l SCADA s:anal' EMmarl {Customer o J
satellite 2 Syswem L Fosiong
p&t;srd oarntads ";)__h“ fs ermIgs hesult —
IVINg 5
commind | | Seromraraon Query respond cermand | e soond / f

ucn Info

defath valoe
=) -
——
J Mag. Spans DB
| ] 1 EusaMa  Gas Fesioon
PR B, Iaformation
Comrrunher
Lo Custicvoer Gas Velcks — Emglover
] Idamauen D1iving
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CM Subsystem

communication data

RS b o 5ty
[t ¢ = 4¢3]
GPS Signal
GPS Receiver
G"fs controf Wireless control
Firmware Software
Transmission & T ission &
Receipt rar;mon Center Control
of information of Information Software
Communication | i q. i Communication — “mg::i:‘““
Device Wireless Device LAN
‘communication
MDT Communication Central
station of Center Station Center
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CM Subsystém

Protocol Reference Model
PR L AT e
Application
- MDT status validation check l A
= | - Packet processing N H
Multi-session Manager .:,\_: - Priority control for higher layer Pt Session Manager —I
- Error control and fiow control
by end-to-end management

A,

# 2
==

nt of lower [ayer ports

3

- Priority control for tower layer

] ef_.:‘: - Efficient connection management __

Network Manager “} (reuse and share of icatioh

I vy o ports )

~ i - Port open / close -
Transportation i . Transportation l
. - Frame send / receive
Manager x_,_ - Chec Manager
2 7 C X
TAP! - TAR
Function Call P Function Call
Center Station MDT
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Database Management

0 obBC
4 Open Database Connectivity
Application 4 ppper application.is
independent specific DBMS
0O Table
< 5 Table Name Use
(] ODBC | » Driving Currert status of driving vehicle
< 3 (fatitude jongitude speed.status)
v Custormer Information about customer
(address.position.the st transaction date)
Logging Loggng rowte of vehicle
DBMS Driving Driver of driving vehicie
. {Car number dnver name)
- - - Employee Information of diving person
s s L v T . ( date enter a company.address)
MDBM?S or Irll)fgl;nslx or Commaunication Log | Logging communicabon contents
Vehicie Vehicle information
. (type of car.holding
Operator Log Logging information about operation
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q_ab GIS Englnesubsystem #1

IUPRXPTI NI IT

O Database( spatial data ,attributes data )ymanagement
4 Map database management
v Map data for visualization
~ Map management for display
-~ Tiling, layer management
v Map data for processing
-~ Management of Road data for multiple operation
— Optimum routing , blocking, add new road ,
—~ Real time update of road data( current traffic condition ,weather )
4 Attributes database management
¥ Management of Attribute data related to spatial data
v Ex> foreign key
4+ Vehicle database management
¥ Movement trace or current position
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ab GIS Engine subsystem #2

Q Dlsplay
4+ Display of Main map,road,vehicle per each layer
4 Display attribute information
+ Zooming ,Panning ,Marking ,Labeling
0 Report document
+ Report form design
4 Report print
4+ Data analysis
4+ Statistical processing
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q_ GIS Engine Subsystem

Aitectur -

Ii Ap| s | QO Operator

<+ Based on Spatial data
S | — + APIls are composed of operators
Data 3 _ O Index
Input _ - + R+ tree
Modu Spatial Nomnal | | : v Use MBR
| index Index
B*tree | | Bitree + B+ tree
7 v Use Object ID
Display J O Volume Manager
Modul *|__Volume Manager l + One volume construction per
spatial object

= Volume construction and overflow
processing for variable length
0O APIs

+ API for volume management

Y
Spatal
Data

GIS Engine Architecture + AP! for Index management
#+ Operator API for spatial objects
+ Etec...
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Adaptation Algorithm
q_ab map matchnn byroad centerhneextractlon -

170N

O Ermror occurrence Typel topology between lines  Type3: input emor

+ Because of inaccuracy of GPS
v Vehicle are displayed on building l__
QO Solution [
+ Road centerline extraction —
[

+ Vehicle position update: —_—

select nearest road centerline [
Q Technical problems of road centerline — Q £
construction
+ No topology between fines [ \ /
+ Road data have hole Type2: hole
+ Input error

technological problem of road centerline construction
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Adaptation Algorithm
( \4 road center-hnedataconstructnon o

[ Road Data Extraction Digital Map data )

l

T

Polygon

I CDT : triangulation I———I Hole elimination J

Skeleton construction '
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Adaptation Algorithm
%Ob . €X> Road centerline construction

Road construction

\‘\\ C

I3

miangle(CPT )division
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Road centerline extraction

System application Model

q_ab -AVLS for Gas Distribution Company

QO Center station
4 Real time display of
patrol vehicle

+ SCADA(center
control) ,CIS(customer

management system)
GPS Satolite Interface :
RS ) R e P + Emergency processing
Corter management || |  Customer ini f posgion
| s omer '"“&“ nbrmaon

& &aminn
car
TR -
' PCS " p
o]t S [
ol murice CVNEr P
¢r—eOoI; ) on
. S Network  wirdless
ri'ﬁﬂ miey

oo stetion,or
center
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ab System development environment

':-czuq;%vg' R : it TR R
O Center station Q MDT

+ System specification + System Specification
¥ 750Mhz single Intel Pentium (i} v Pentium !l Notebook

L 08 L 0s
v ngows 2000 server v Windows S8

+ GIS Engine + GPS receiver
v Self manufactured engine v Garmin GPS receiver

4+ Database )
v informix-DB7.2.2 server/client ¥ Motorola GPS receiver
v Informix-CLi ODBC + Communication
v Korean map data ¥ 018 PCS phone

4+ Communication v 019 PCS data service kit
v Multi-port device v TAPI 2.1
v Serial modems 4 Development language
v TAPI 2.1 v Visual C++

+ Development language
v Visual C++
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' MI->0l communication(accident occur)

-
| »e Jeuas My

2} gar06)

28Nz FIZo8Ts

=] DeERg &l

e

Mevsaoe

JtAnRTY A0

As [EX
28 [moes

AT EHL E EY AT LN AT

@2 sz |
[E]_ e ) ° | J
L USRS ... SO
00-08-142000-8-17 AlS Workshap

ab

[y Ll <iled: xt 5
1

sl oron -

Caer {129 060535 25137}
Zoom (LE2S000

:WMM Anivett

Mi->0I Communication({accident occur)

Presentation

Ready
00-08-142000-8-17

AlS Workshop

-150-




Presentation

CPOEBDR - s e o e s ke e
Lrae 35, 23290 E‘?"'
Laognsde 129, 08139

MDTED  AIDY ;BNII 3MIn
Tins 888 [ GBaE  Nomal
Sutug - App, Zone A1 Km

Speed CAv Zone  01Km .
heading : Prone 0515102259
L e &.;‘. e

MDT -> Center Log
A1IGNDE/AID WS
8/18991106/20
C/1899110613/4T
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Data Standard Port
Direction
Sensor Inputs IEC 61162-2 Input Input sensor data from shipboard equipment
{EC 611621
AlS Data 1EC 611622 tnput Manually input data and commangds - AlS VHF
Output Data Link data and AIS equipment status data
CAN Data IEC 61162-3 Input Composite input and output network data
OQutput
Long Range IEC 61162-2 input Input/Output data to long-range communications
Data Output system
ITU M.823-3 Input DGNSS input data from shipboard equipment
DGNSS Data Qutput (Optional = output DGNSS data from AIS VDL)
(Optional)
BIIT Data BIHT NONC Qutput BIIT alarm circuit output signal
00-08-142000-8-17 AIS Worishop
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Gb AlS messages vs. AVLS messages

WOMRCIT =

AIS messages A d AVLS o
Voyage mjormation . NOY informstion
+ Vasesl typa and cargo CEgTY - Poton
- Neugatonel swte - Speed
+  Destnston +  Hoadng
- ETA daw and Ym0 - MOT Swm
- Ex. - DY ID
+ Ex.
Static Station iohmation
- Veme| rame
+  camgn
+ WO nuroe
- Arterrs Kcaton, leng® end basm
- .
Shoft selety related massages MG
- ‘Suluty mEmages - Srartw message
- Brmry resssgus NOTFY
- Erter Approach e
< Ereer Aming zorw
< Accient
+ Ex.
Route Pmn Command( Driving P }
- Wy poin® + Drming Flan inlelze
4  Driung P Require
< Drnving Pan Upcirs
Commend
- NMOT stats recuire
- WDT st updee
- MOT retum
Responss
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LS

OO B 552
Message structure
Approval sentance Query santance Propristary sentance
[ [ T D we |
R CoaRC 3l L IR
p e b of Propzhey setescy
AlS ] S which das s baing o -
%m 4
(ASCI based) —e—15 T B s} Newmons code
=i Tt M i |
o]
0 C-3
Lot £ o
L P> |
{ Hoader | Paylosd |
Payload Type
COMMAND [ d trom Conter to MDT
OMmMa N m Comer
AVLS RESPONSE Rasponse 1 command
(Binary based) 1]2fsl«sfs]7]e ot 5 [ MDY or( position,
Session ID Sender 1D s@hs, ... )
Destination 10 Time NOTWFY Notity Center of MDT specific
Paviosd event{ accident, app. Zone smiving ... )
Type NSG short taxt message
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Conclusions

R R 3
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0O ITS solves transportation and and transportation and
environment problem

O Improvement
4+ Real time improvement
4 Error correction
4 Map data correction
O Application plan
4+ Use in EC system
+ Use in ITS business

+ Traffic information service, traffic management system ->
National traffic management system

_ + Mobile communication business
+ IMT-2000
+ Application in marine and aviation
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