
&211(&7$7+21����

7KH�0RELOH�,3Y��LPSOHPHQWDWLRQ
RQ�WKH�,QWHUQHW&$5�SURMHFWV

.HLR�8QLYHUVLW\
����

�����

U\XML#VIF�ZLGH�DG�MS



72&

� 2YHUYLHZ�RI�,QWHUQHW&$5�SURMHFW

� 0RELOH�,3Y��,PSOHPHQWDWLRQ�RQ�,QWHUQHW&$5

� (YDOXDWLRQ�RI�0RELOH�,3Y�



,QWHUQHW�&$5�SURMHFW



2YHUYLHZ

� �,QWHUQHW�&RQQHFWHG�$XWRPRELOHV�5HVHDUFKHV
� &RQQHFW�$XWRPRELOHV�WR�WKH�,QWHUQHW

� 3URYLGHV�D�SODWIRUP�WR�GHYHORS�DSSOLFDWLRQV�ZKLFK�GHDOV
ZLWK�LQIRUPDWLRQ�RI�DXWRPRELOHV

� 5HVHDUFK�DUHDV
� 2Q�ERDUG�FRPSXWHU�KDUGZDUH�GHYHORSPHQWV

� &RQWLQXRXV�PRELOLW\�VXSSRUW�IRU�QHWZRUNLQJ

� 0LGGOHZDUH
� *HRJUDSKLFDO�/RFDWLRQ�,QIRUPDWLRQ�LQIUDVWUXFWXUH

� 'DWDVHW�DQG�LWV�IRUPDW

� $SSOLFDWLRQV



Traffic Info.

Bargain Info.

Accident Info.

Info. Exchange
with other

automobiles

Location of
friends

Send a picture

Music

Internet Connectivity
(ISP)

Mobile Office

Private Info.
exchange

Internet
Marketing
Research

DSRC

Cellular phone

Providing a software
by software houses

or Sunday programmer 
(ASP)

Sending information
by contract or other incentive
(Probe Information System)

Providing contents
by contents provider or private persons

(IP)



3UREH�&DU��6KDULQJ�LQIRUPDWLRQ

� 2QH�RI�DSSOLFDWLRQ�RI�WKH�,QWHUQHW&$5�3URMHFW

� 3UREH�WKH�UHDO�ZRUOG�VWDWXV�XVLQJ�DFWXDO�FDUV

� 6HHN�WR�XVH�WKH�LQIRUPDWLRQ�HIILFLHQWO\�E\�XSORDGLQJ�LQIRUPDWLRQ��

� %\�FROOHFWLQJ�LQIRUPDWLRQ�IURP�QXPEHU�RI�FDUV��VHUYLFHV�ZLOO�HQVXUH
WKH�UHOLDELOLW\�DQG�DFFXUDF\�

� ,QVSHFWLQJ�IUDPHZRUNV�RI�LQIRUPDWLRQ�GDWDEDVH�DQG�DQDO\]LQJ
V\VWHP�

Network

Traffic Jam

mapping

Oh, Rain.

construction
site

Point where
accidents most occur



,QWHUQHW&$5

� +21'$
2G\VVH\

� ��LQFK�UDFN�LV
LQVWDOOHG



2Q�ERDUG�&RPSXWHU��6,&����

Control Box
Main Box

Serial I/O
(GPS)

PCMCIA

Power Switch

Sensor Input

to the Control Box



2Q�ERDUG�&RPSXWHU��6,&����



6,&�����'HYHORSPHQW�.LW

ROM ICE

Power
Control Unit

SIC2000



+DUGZDUH�6SHFLILFDWLRQ
Processor VR4300
Memory DIMM (64MB)

Flash ROM (8MB)
PROM (512KB)
PBSRAM (1MB)

I/O RS-232C (x4)
Ethernet IEEE802.3 (x1)
PCMCIA Type2 Connector (x4)
GPS Option(G-12)
D/D 8ch
A/D 2ch



3LFWXUH



2SHUDWLQJ�6\VWHP

� 1HW%6'�LV�VHOHFWHG�DV�RSHUDWLQJ�V\VWHP�IRU�RXU
UHVHDUFK

� :H�DUH�IDPLOLDU�ZLWK�%6'�EDVHG�RSHUDWLQJ�V\VWHP�

� 1HW%6'�LV�RQH�RI�PXOWL�SODWIRUP�RSHUDWLQJ�V\VWHP�

� :H�SRUWHG�1HW%6'�WR�6,&����

� 6RPH�GULYHUV�DUH�LPSOHPHQWHG�WR�LW

� WKHUPRPHWHU

� '�'�LQSXW

� …



1HWZRUN�WHDP��7HFKQRORJ\�

� ,QWHUIDFH�VZLWFKLQJ�V\VWHP

� 0RELOH�,3

� 0,%VRFNHW��SDVV�WKH�/��LQIRUPDWLRQ�WR�DSSOLFDWLRQ
RU�RWKHU�OD\HU�



7HFKQRORJ\�RI�FRQQHFWLQJ
YHKLFOHV�WR�WKH�,QWHUQHW

� 8VH�RI�PXOWLSOH
FRPPXQLFDWLRQ�GHYLFH

� ,PSOHPHQWDWLRQ�RI�WKH�VWDEOH
FRQQHFWLRQ�WKURXJK�WKH
,QWHUQHW

� 7HFKQRORJLHV�IRU�YHKLFOH�WR
YHKLFOH�FRPPXQLFDWLRQ�

� 8'/5�7HFKQRORJ\

Internet

DSRC

Cellular phone

PHS

Wireless LAN

Digital Broadcast

Satellite Broadcast

Bluetooth

Wired Connection

IMT2000

IPIP

Research point as short-term
communication procedure

Research point as
upcoming infrastructure

Research point as
upcoming infrastructure

Research point as
upcoming infrastructure

Point for backing up
industries

Research point for
cooperation with other

area application

Research point as
upcoming infrastructure



Dialup
server

Home
Agent

ICAR

ICAR

GNSS
kwkt

caller phone
DoPa

wireless(802.11)
Bleezecom

HUB

,3Y��1HWZRUN�DUFK��RQ�,&$5

Wireless AP

10/100Mbps Ethernet

Wireless AP
bridge

Internet

Internet Car
MobileIP

Interface Switch
SFC

Campus road

2Mbps



MIBsocket

WaveLAN mobile phone

Mobiled

Route
Table

IP

Routing socket

TCP/UDP

tunnel device

IPinIP

Network Entity MIB

IP address
Routing Information

Interface’s Link Status

Userland

Kernel

Physical

PPPIfswitch SNMPDHCP



0LGGOHZDUH

� *HRJUDSKLFDO�,QIRUPDWLRQ�/RFDWLRQ�6\VWHP
� 7KH�,QWHUQHW�EUHDNV�ORFDWLRQ�EDUULHU�

� $V�UHVXOW��'HYHORSLQJ�ORFDWLRQ�EDVHG�DSSOLFDWLRQ�EHFDPH
GLIILFXOW�

� :H�GHYHORSHG�*/,�V\VWHP�DV�PLGGOHZDUH�IRU�ORFDWLRQ
EDVHG�DSSOLFDWLRQ�

� *166�VXSSRUW
� &RUUHFWLRQ�LQIRUPDWLRQ�GLVWULEXWLRQ

� 956�V\VWHP�VXSSRUW

� 'DWDVHW�RI��DXWRPRELOH
� $Q�DXWRPRELOH�KDV�PDQ\�GLJLWDO�LQIRUPDWLRQ�

� :H�DUH�VWDQGDUGL]LQJ�GDWDVHW�RI�DXWRPRELOH



•  with  D-GPS
•  without D-GPS

•mapped  points by GPS info
•No map mapping

Window for car status

Light on

$SSOLFDWLRQ



&UHDWH�QHZ�PDS�E\�,&$5



:HDWKHU�LQIRUPDWLRQ�IURP�,&$56



:H�ZRUN�ZLWK

� 177��1LSSRQ�7HOHJUDSK�DQG�7HOHSKRQH�&RUS����
:LUHOHVV�/DE�

� 177�0RELOH�&RPXQLFDWLRQ�1HWZURN�,QF�

� 177�&HQWUDO�3HUVRQDO�&RPPXQLFDWLRQ�1HWZRUN
,QF�

� +RQGD�5	'�&R��/7G�

� ,VX]X�$GYDQFH�(QJLQHHULQJ�&HQWHU�/7'�

� 12.,$�5	'�-DSDQ

� $�ORW�RI�FRPSDQ\�



0RELOH�,3Y�



7KH�0RELOH,3Y��RQ�,QWHUQHW&$5

� GUDIW�PRELOHLS�LSY�����W[W�EDVHG

� .$0(
� &XUUHQWO\�RQO\�)UHH%6'�DYDLODEOH

� 7R'R��VXSSRUW�IRU�DOO�%6'�GLVWULEXWLRQ

� ,3VHF�VXSSRUWV
� 7KH�,3VHF�RQO\�IRU�ELQGLQJ�SDFNHWV

� ,.(�GRHV�QRW�ZRUN�ZHOO

� 0XOWLSOH�,QWHUIDFH�VXSSRUW

� 3ROLF\�VHWWLQJ�IRU�PRELOLW\�VXSSRUW



0XOWLSOH�1HWZRUN�,QWHUIDFH�VXSSRUW

� 01�FRPPXQLFDWHV�ZLWK�PXOWLSOH�LQWHUIDFHV
VLPXOWDQHRXVO\�

� 01�VHOHFWV�LQWHUIDFHV�E\

� QHWZRUN�HQYLURQPHQW�LQIRUPDWLRQ

� QHWZRUN�FRQILJXUDWLRQ

� SROLF\�GDWDEDVH�QH[W�VOLGH�



3ROLF\�VHWWLQJ�IRU�PRELOLW\�VXSSRUW

� :KLFK�+RPH�$GGUHVV�VKRXOG�01�XVH"

� :KLFK�&R$�VKRXOG�01�XVH"

� DYDLODEOH�3ROLF\

� E\�,3�DGGUHVV

� E\�SURWRFRO

� WHOQHW��KWWS�

� E\�IORZ

� FXUUHQWO\�QRW�LPSOHPHQWHG

� 3ROLF\�LV�XVHIXO�IRU�'16�TXHU\�RU�VWUHDP�GDWD



7KH�GHVLJQ�RI�0RELOH�,3Y�

,)��,)��,)��

0RELOH�,3Y�

&R$�VHOHFWLRQ

DSSOLFDWLRQ DSSOLFDWLRQ DSSOLFDWLRQ

6HOHFW�
SROLF\

+RPH�$GGUHVV�VHOHFWLRQ

%LQGLQJ



(YDOXDWLRQ�RI�0RELOH�,3Y�



(YDOXDWLRQ�(QYLURQPHQW



2YHUKHDG�RI�LQSXW�RXWSXW�SURFHVVLQJ

� 7KH�RYHUKHDG�RI�LQSXW�RXWSXW�SURFHVVLQJ�RI�,3Y�

� VHQG����E\WH�,&03�(FKR�HDFK���VHF

� PHDVXUHG�E\�3HQWLXP�&RXQWHU

� 01�3HQWLXP�&HOHURQ�����0+]����0�E\WH

� &1�3HQWLXP�00;����0+]���0�E\WH

� 5HVXOW

� 6HQG����������PVHF�

� WHVW�RQ�WKH�01

� 7KH�FRVW�RI�KRPH�DGGUHVV�RSWLRQ�LQVHUW

� 5HFHLYH����������PVHF�

� WHVW�RQ�WKH�&1

� 7KH�FRVW�RI�KRPH�DGGUHVV�SURFHVVLQJ



&RVW�RI�%LQGLQJ�8SGDWH�SURFHVVLQJ

� &RPSDULVRQ�EHWZHHQ�QRUPDO�DQG�SLJJ\EDFN�FDVH�

� 7R�SLJJ\EDFN�%8��01�VHQG����E\WH�,&03�(FKR�5HT�5HS

� PHDVXUHG�E\�3HQWLXP�&RXQWHU

� VDPH�DV�EHIRUH

� 5HVXOW

� $ERXW������PVHF�RYHUKHDG�IRU�SLJJ\EDFN�LV�FDXVHG�E\��,3VHF
SURFHVVLQJ�RI�GDWD�SDUW

� 7KH�LQFUHDVH�IRU�SLJJ\EDFN�LV�GHSHQGV�RQ�WKH�GDWD�E\WHV�

����������UHFHLYH

��������VHQG

SLJJ\EDFN1RUPDO�P�VHF�



FRQVLGHUDWLRQ�RI�KDQG�RII

0RELOH,3Y� /,1�

,3Y��NDPH��FDFKHG�WKH�ROG�,3Y��DGGUHVV��
0,3Y��VKRXOG�ZDLW�XQWLOO�WKH�ROG�DGGUHVV�
LV�JRLQJ�WR�EH�PDUNHG�DV�GHWDFKHG�DGGUHVV�



FRQVLGHUDWLRQ�RI�KDQG�RII

� *HWWLQJ�/��LQIR��01
FDQ�KDQG�RII
VPRRWKO\�

0RELOH�,3Y�

0,3Y��GHOHWH�WKH�ROG�DGGUHVV�LQWHQWLRQDOO\�



7R'R

� 5HOHDVH

� KWWS���QHR�VIF�ZLGH�DG�MS�aPLS��

� ,.(�VXSSRUW

� 0LFUR�PRELOLW\�RU�6PRRWK�+DQGRII



&RQWDFW�LQIR

� $ERXW�,QWHUQHW&$5

� QDFP#VIF�ZLGH�DG�MS

� KWWS���ZZZ�VIF�ZLGH�DG�MS�,QWHUQHW&$5�

� $ERXW�0RELOH,3Y�

� PLS�#VIF�ZLGH�DG�MS

� KWWS���QHR�VIF�ZLGH�DG�MS�aPLS��

� $ERXW�3UREH&$5

� KWWS���ZZZ�LSFDU�RUJ
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