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Electronic Toll Collection (ETC) is the latest means of highway toll payment. ETC systems supplied by several system integrators have been
installed on toll roads in Japan. ETC services are provided by three highway public corporations. However, the set of a transponder and integrated
circuit (IC) card of the Japanese ETC systems enables all of these services to be used.  There is no precedent in the world for this ETC business.

Toshiba has developed the entire system including the IC card, the tollgate equipment, and the host computer utilizing its accumulated know-how and
skills as a toll collection system integrator and the ETC technologies established through the activities of the Joint Research on Nonstop Toll Collection
System project in Japan.  During the development, we concentrated on the total management efficiency of both the traditional toll collection system and
the ETC system. In particular, management of the ETC tollgate system for collecting tolls from drivers is the most important element. ~ This paper

introduces the distinctive features of our ETC system.
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Outline of ETC system
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Closed ETC system
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Open ETC system
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Example of dedicated short-range communication (DSRC) protocol sequence

56

000000 Vol. No.OOITMIO




oboooooooboobobsrRCObOObOOoOoOoOoboOobooO
obobooooooooooooo
DSRCOOODOOOOODOODOODbOObDODbOODbDODbO
oboobbooooobbooooobobooooooobo
oobobooboooooboooobobooooobooobao
goobbbobDoooobbobobobboboobooooboooo
gooobobbobboobobobbobooooooobooboon
gobooooobbboooooooooooboboobo
gooboboobboooboooboboooboooon
goboobboooobboooboob
33 0O0OO0Oooog
gobboooobbooooobbooobbbooo
gooooboboooboobooboobmmooomm
gboboooobbobbooboobooooboooboo
obobobbobgoboEeETCOOOODOOODODOOUOmoO
oo30ooogooog
gooogobobooboobsrRCcObDOboobooboobooDbOo
goooobobooobobbbboobbobbooon
gojooooooooooobooouooooobobo
goooobbboboooooooooooboobobbon
goboooboboobo
gooboboboboobboooboobboobobbog
gbooooooobobobbbbobbbbbooooooon
ooboooogETCOOUOODOOODDOOOOObOOO
gogo

DEIDD

goodooooooooomuouooooooopooo
O0b00oboboouooboboobob240b 365000

ooo0oooogeETcoooooo

ooooo
O000000O000o0oooooO0DoooOooooooo
000oo00Doo0oO0oO00O0oOOoOoUOoDOooDoUDo
oooooopoopooooooooo
0000000 ETCOOODOOODODODOODOOOOOO
00 ITS Intelligent Transport SystemsO0 0000000
ggbooooobobooobobouoboo

oog

() 00DDDOO0OJ200101210

000000OFUKASAWA Kazuo
e-J0000000 OO0DO0OODOOOODOOO ooOoo
goooooboooobooooobobooboboooboobo
goo0o0ooooooooDETCOODOODODODOODOOOOOD
oooooooD

System Components Div.

0000 00NAITO Kazutoshi
e-J0000O00O0O ODOOOODOOOODODOO Ooooo
gooobooooboOoOooboOooboOoobDoobobDOooo
ooooooooooboooooo

System Components Div.

000000 NAKAMURA Junichi

e-000000DD ODOO0D DODODDODOOODDOODO
ETCOO00000OD0OOITSODOOO000OOooooooon
oo
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