
1346-7328ISSN
国総研資料第２８８号

平 成 １８ 年 １月

国土技術政策総合研究所資料
TECHNICAL NOTE of

National Institute for Land and Infrastructure Management

2006No. 288 January

第 回日米 ワークショップ報告書12 ITS

山田 晴利
喜安 和秀
牧野 浩志
平沢 隆之
上坂 克巳
森山 誠二
小田原 雄一

THE 12th U.S.-JAPAN WORKSHOP ON ITS REPORTS

Harutoshi YAMADA
Kazuhide KIYASU
Hiroshi MAKINO
Takayuki HIRASAWA
Katsumi UESAKA
Seiji MORIYAMA
Yuuichi ODAWARA

国土交通省 国土技術政策総合研究所

National Institute for Land and Infrastructure Management
Ministry of Land, Infrastructure and Transport, Japan



国土技術政策総合研究所資料

第 号 年 月288 2006 1

第 回日米 ワークショップ報告書12 ITS

*山田 晴利

**喜安 和秀

***牧野 浩志

****平沢 隆之

*****上坂 克巳

******森山 誠二

*******小田原 雄一

概要

本資料は、 年 月に開催された、第 回日米 ワークショップ2004 10 12 ITS

における発表、討議の概要を取りまとめたものである。

ｷｰﾜｰﾄﾞ ： 第 回日米 ワークショップ、高度道路交通シ12 ITS

ステム（ 、走行支援道路システム（ 、ITS AHS） ）

（ ）Intelligent Vehicle Initiative IVI

国土技術政策総合研究所 高度情報化研究センター長*

国土技術政策総合研究所 高度情報化研究センター 高度道路交通システム研究室長**

国土技術政策総合研究所 高度情報化研究センター 高度道路交通システム研究室 主任研究官***

国土技術政策総合研究所 高度情報化研究センター 高度道路交通システム研究室 研究官****

国土技術政策総合研究所 高度情報化研究センター 情報基盤研究室長*****

国土交通省道路局 道路管理課 高度道路交通システム推進室 企画専門官******

国土交通省道路局 道路管理課 高度道路交通システム推進室 課長補佐*******



Technical Note of NILIM

No.288 January 2006

THE 12th U.S.-JAPAN WORKSHOP ON ITS REPORTS

Harutoshi YAMADA *

Kazuhide KIYASU **

Hiroshi MAKINO ***

Takayuki HIRASAWA ****

Katsumi UESAKA *****

Seiji MORIYAMA ******

Yuichi ODAWARA *******

概要

This report includes the outline of presentations and discussions in the 12th

U.S.-Japan Workshop on ITS held in October 2004.

The 12th U.S.-Japan Workshop on ITSｷｰﾜｰﾄﾞ ：

( )Intelligent Transport System ITS

( )Advanced Cruise-Assist Highway System AHS

（ ）Intelligent Vehicle Initiative IVI

* Derector, National Institude for Land and Infrastructure Management, Ministry of Land, Infrastructure and Transport

** Head, National Institude for Land and Infrastructure Management, Ministry of Land, Infrastructure and Transport

*** Senior Researcher, National Institude for Land and Infrastructure Management, Ministry of Land, Infrastructure and Transport

**** Researcher, National Institude for Land and Infrastructure Management, Ministry of Land, Infrastructure and Transport

***** Head, National Institude for Land and Infrastructure Management, Ministry of Land, Infrastructure and Transport

****** Senior Deputy Derector, ITS Policy and Program Division, Road Bureau, Ministry of Land, Infrastructure and Transport

******* Deputy Derector, ITS Policy and Program Division, Road Bureau, Ministry of Land, Infrastructure and Transportt



 
目  次（CONTENTS） 

 

 

1. プログラム（PROGRAM） ·············································································· 1 

 

 

2. 会議参加者（REPRESENTATIVE） ································································· 2 

 

2.1 日本側参加者 (Japanese Representative) ······················································ 2 

 

2.2 米国側参加者 (U.S. Representative) ····························································· 3 

 

 

3. ワークショップ概要 (WORKSHOP SUMMARY)················································· 5 

 

3.1 セッションのポイント ················································································ 6 

 

3.2 オープニングスピーチ ················································································ 7 

 

3.3 セッション１：ITS の近況 ·········································································· 7 

 

3.4 セッション２：地図利用走行支援 ································································· 9 

 

3.5 セッション３：トピック ············································································12 

 

3.6 セッション４：今後のワークショップの進め方 ··············································15 

 

 

4. 付録（APPENDEX）·····················································································17 

 

4.1  ITS の近況 (Exchange of Information on Recent ITS Activities) 

・Japan ···································································································17 

・U.S.A. ····································································································25 

 



4.2 地図利用走行支援 (Digital Road Map for Advanced Driver Assist Systems) 

・U.S.A.······································································································49 

・Japan ······································································································57 

 

4.3 トピック (Recent Topic) 

・Japan ······································································································67 

・U.S.A. ····································································································75 

 

 

 

 

 



1. プログラム（PROGRAM） 
 

10 月 19 日（火） October 19 (Tue) 
 

15:00～15:15 オープニングスピーチ（Welcome and Opening Remarks） 

 

15:15～16:05 ITS の近況（Exchange of Information on Recent ITS Activities） 

 

16:05～16:55 地図利用走行支援（Digital Road Map for Advanced Driver Assist  

 Systems） 

 

16:55～17:45 トピック（Recent Topic） 

 

17:45～17:55 今後のワークショップの進め方（Future Topic and Plans for 13th  

 Workshop） 

 

18:00～18:10 閉会式（Workshop Closing remarks） 
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3. ワークショップ概要 
 

 

3.1 セッションのポイント 
 

セッション１：ITS の近況 
・カーナビ、VICS、ETC、バスロケの普及、効果の確認 

・今後は ITS のセカンドステージで様々なサービスシーンを実現 

・IVI の一つとして、ICA（交差点衝突防止）を研究開発 

・IVI の新規プロジェクトとして、CICAS の研究が開始 

 

セッション２：地図利用走行支援 
・EDMap プロジェクトの目標は安全支援システムへの利活用 

・また、12 のアプリケーションを選択し、実現可能な時期を短中長の三つに設定 

・カーナビに対して、運転助言などの機能の付加を期待 

 ・デジタル地図の高度化を推進 

 

セッション３：トピック 
・プローブ情報を施策や事業評価に利活用 

・スマートウェイの中でプローブは情報収集手段の一つ 

・VII の第一目標は事故低減 

 ・また、110 のアプリケーションを想定 

 

セッション４：今後のワークショップについて 
・デジタル地図について継続的に検討 

・DSRC についての議論が必要 

 

 

 

-6-



3.2 オープニングスピーチ 
 

日本側：国土交通省国土技術政策総合研究所センター長  山田 晴利 
米国側：Mr. Jeff Paniati (Acting Director, ITS Joint Program Office, USDOT 

 Associate Administrator for Operations, FHWA, USDOT) 
 

 

3.3 ITS の近況 
 

日本側：道路局高度道路交通システム推進室企画専門官  森山 誠二 
 

森山氏より、日本では、カーナビ、VICS、ETC、バスロケなどが既に普及し、効果

も確認されたとの報告がなされた。 

今後は ITS のセカンドステージとして、様々なサービスシーンを確実に実現していく

ことが必要とのこと。このため、基礎的なサービスの活用や組み合わせにより、「あら

ゆるゲートのスムーズな通過」「場所やニーズに応じた地域ガイド」「タイムリーな走行

支援情報の提供」などの ITS サービスを 2007 年に開始し、本格的なＩＴＳ社会の実現

を目指すとのこと。 

また、多様なサービスの実現により、利用者の利便性が損なわれないよう､１つの車

載器で､サービスを一括して利用可能にするなど、共通基盤づくりを推進していくとの

こと。 

 

質疑応答および意見交換 
パニァティ氏より ETC の配備及び普及目標について質問がなされた。 

 

森山氏から、2005 年春までに ETC 利用率 50%、2006 年春までに 70%。また 2006 年

春までの車載器セットアップ目標台数は 1800 万台に設定しているとの回答がなされた。 

 

フェルリス氏より、日本における ETC 配備の経験から、米国に対してアドバイスで

きることはないかと質問がなされた。 

 

森山氏から、ETC 利用者への料金割引を施策として実施し、またインフラは先行的

に官側で整備し、その上で車載器を普及させるサービスを実施するとの回答がなされた。 

 

フェルリス氏より、日本の普及施策はとても理にかなっているとのコメントがなさ
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れた。米国でも ETC 導入の際、似たような戦略を実施したとのこと。また、一度 ETC

を利用したドライバは、その後も使い続けるという興味深い事実もあると述べられた。 

 

フェルリス氏より、日本の ETC はどれぐらい共通性（互換性）が確保されていかに

ついて質問がなされた。米国では、車載器のデザインの面から自動車メーカーがいや

がる例があるとのこと。 

 

森山氏は、日本ではデザイン面の共通性は気にしておらず、備えるべき機能と通信

のルール（プロトコル、メッセージセット、データディクショナリ）を共通化してい

るとの回答がなされた。 

 

 

米国側：Mr. Robert Ferlis ( Team Leader, Enabling Technology Team, Office of 
Operations R&D, FHWA, USDOT) 

 

フェルリス氏より、米国では年間約 9,000 人事故死者、約 1,500,000 人の事故負傷者

が発生しており、その対策として IVI（Intelligent Vehicle Initiative）を 1999 年から実

施していることが述べられた。 

IVI の一つとして ICA（Intersection Collision Avoidance：交差点衝突防止）を研究開

発しているとのこと。 

ICA では、①信号無視・停止標識違反者対策（支援）、②（信号のある交差点におけ

る）左折支援、③（一時停止標識における）出会い頭衝突防止支援の 3 つのシステム

コンセプトを研究開発し、実験を実施しているとのこと。 

IVI の成果はおおむね満足ではあるが、いくつかの課題が明らかとなったとのこと。 

－システム導入の関係者に対するインセンティブ付け 

－車間計測のアルゴリズム（ロジック）の正確性 

－車載システムの市場性 

また、IVI の新規プロジェクトとして、CICAS（Cooperative Intersection Collision 

Avoidance System）の研究プロジェクトも開始しており、2004 年～2008 年を予定して

いるとのこと。 

CICAS の目標は、路車協調型の交差点衝突防止支援システムを開発し、デモンスト

レーションすること。また、利害関係者がプロジェクト全体を通して関与し、それぞ

れの権利関係を構築することも重要であると述べられた。 
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質疑応答および意見交換 
保坂氏より、路車協調では、どのように車両に情報提供し、また車両から情報をも

らうのかについて質問がなされた。 

 

フェルリス氏から、最初はラジオを通して車両に情報提供し、将来的に VII プロジ

ェクトが成功すれば、車両からのアップリンク情報を収集することが可能となり、さ

らに VII を通して車両にも情報提供可能になるとの回答がなされた。 

 

小田原氏より、これらのシステムについて、誰が責任を持つのかについて質問がな

された。 

 

フェルリス氏から、最初の段階ではシステムの整備主体が責任を持つことになると

想定するが、現段階ではこれらのシステムに対するリクワイアメントがまだ確定して

おらず、今後の実験やデモンストレーションなどのイベントを通して、責任問題も次

第に明らかになっていくと思われるとの回答がなされた。 

 

牧野氏より、システムの配備目標について質問がなされた。 

 

フェルリス氏から、まずは、どれくらいの交差点が当該システムを必要としている

か知る必要があり、次にシステムのコストと性能についての明確化が必要であるとの

回答がなされた。 

また、フェルリス氏の私見ではあるが、最初はシンプル（洗練されていない）なシ

ステムを広範囲に整備し、その後必要性の高い箇所について技術面を洗練していくこ

とになると推察していると述べられた。 

特に、路車協調型のシステムは、整備の後半段階からになると推察していると述べ

た。 

 

 

3.4 地図利用走行支援 
 
米国側：Mr. James Foley (Travel Management Coordinator, ITS Joint Program 

Office, USDOT) 
 

フォリー氏より、EDMap プロジェクトの目標は、安全支援システムに利活用可能な

デジタル道路地図の仕様を開発することであると説明がなされた。また高度なデジタ
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ル道路地図に対する潜在市場や実現可能性を評価するとのこと。 

安全運転支援に用いるデジタル地図は、ナビに用いる地図より高い信頼性が必要で

あるとのこと。 

また、EDMap プロジェクトでは、安全性向上への潜在的可能性を考慮し、デジタル

地図を用いた 12 の安全運転支援のアプリケーションを選択し、また各々のアプリには、

実現可能な次期を、短期的／中期的／長期的の三つに設定したとのこと。 

さらに、アプリケーションに必要な地図情報（マップレット）のリクワイアメント

を設定したとのこと。 

中期的なアプリに必要なマップレットは、道路レベルから車線レベルでの精度を要

求され、また長期的なアプリになると、さらに精密性を要求されるとのこと。 

また、デモンストレーションでは、12 のアプリのうち 5 つのデモを実施したと述べ

た。 

－車線逸脱警報 

－前方障害物警報 

－一時停止標識停止支援（警告レベル／制御レベル） 

－カーブ進入危険防止支援（警告レベル／制御レベル） 

－信号停止支援 

一時停止標識停止支援の警告レベルでは道路レベルの地図データの精度、制御レベ

ルではレーンレベルの精度が必要とされ、カーブ進入危険防止支援の警告レベルでは

道路レベルの地図データの精度、制御レベルではレーンレベルの精度が必要とされる

とのこと。また、前方障害物警報がレーンレベルの精度が必要であるとのこと。 

 

質疑応答および意見交換 
上坂氏より、短期的／中期的／長期的の定義について質問がなされた。 

 

フォーリー氏から、短期的はここ 5 年以内、中期的は 5 年～7 年、長期はそれ以上

であるとの回答がなされた。 

 

保坂氏より、前方障害物警報を、地図を用いてどの様に実現しているのかについて

質問がなされた。 

 

レジェンデス氏から、地図データは車載センサの追加的な機能として用いており、

例えば立木の位置など地図に格納しておき、センサでそれを検知し易くするとの回答

がなされた。 
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牧野氏より、地図作製に関する官民の分担について質問がなされた。 

 

レジェンデス氏から、政府内での調整がとれていない状態ではあるが、基本的には

民間が資金を出資し作製するとの回答がなされた。 

 

パニャティ氏から、今後、地図作製を全国展開していく中で、また VII における地

図の位置づけについて検討が進んでいく中で、官民の分担について明確化していくも

のと推察されると述べられた。 

 

山内氏より、レーンレベルの位置特定の方法について質問がなされた。 

 

レジェンデス氏から、今回の実験では、高い位置特定精度があるものという前提で

実験行っており、実際には、今後高精度な GPS や INS といったシステムが必要との回

答がなされた。 

また、現段階の知見として、非常に高い位置特定精度のためには、GPS だけでは不

足とのこと。 

 

 

日本側：国土交通省国土技術政策総合研究所高度道路交通システム研究室主任研

究官  牧野 浩志 
 

牧野氏より、カーナビは普及と共に、経路案内に加えて、ドライバへの運転助言な

どのアドバイザーとしての役割への期待が大きくなってきていること述べられた。 

地図の高度化のため、地図の更新頻度の向上や、安全運転支援に必要なデータの充

実が必要と述べられた。 

また、ITS ジャパンからスマートウェイ推進会議に対し、デジタル地図の高度化に

ついて提言がなされたとのこと。それを受け、スマートウェイ推進会議では、デジタ

ル地図を共通基盤として位置づけを行ったとのこと。 

また、AHS について、参宮橋においてカーブ進入危険防止と前方障害物衝突防止支

援について実験を実施したことが紹介された。 

4 週間で 30 件の事故が発生したが、事故車両の走行速度の平均が法定速度を超過し

ていたので、AHS により速度超過を警告することで事故削減効果あるたろうとのこと。 

また、道路状況把握センサにより、低速車の検知も出来ていたことが判明したとの

こと。検知した情報を提供することにより、低速車への追突事故も削減できた可能性

があると述べられた。 
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質疑応答および意見交換 
パニァテイ氏より、AHS の実道実験について、渋滞末尾の情報はどのように収集し

ているのかについて質問がなされた。 

 

牧野氏から、今回の実道実験では道路状況把握センサにより情報を収集しているが、

車両への情報提供は実施していないと述べられた。今後、VICS などを用いて情報提供

することを想定していくとのこと。 

 

パニァティ氏より、地図更新についての計画について質問がなされた。 

 

牧野氏から、民間地図メーカー、ナビメーカーと議論を開始しており、民間側の要

求としては、地図更新頻度と情報の信頼性の向上、道路整備・改良工事を実施してい

る段階から設計図が欲しいなどがあると述べられた。 

また、安全運転支援に用いるためには、まず信頼性とリアルタイム性が必要とされ

るとのこと。 

 

フェルリス氏より、車両からのアップリンク情報を地図更新に活かせるかについて

質問がなされた。 

 

山田氏から、アプリケーションが必要とする精度が、どの程度の精密なものかに依

るが、1/500 縮尺地図の精度レベルのデータは、一般の車両からのアップリンク情報だ

けでは困難と推察するとの回答がなされた。 

高精度の地図データ取得のための研究も実施中とのこと。その一つとして道路の設

計に用いる CAD 情報に、最初から道路の中心線などの属性をもたせておき、容易に

GIS に変換できるような試みもあり、改めて測量するよりは安くできるとのこと。 

その他にも、道路を走行中に取得した画像データを、そのまま地図データに変換す

る実験もあるとのこと。 

 

3.5  トピック 
 

日本側：国土交通省国土技術政策総合研究所高度道路交通システム研究室長 
喜安 和秀 

 

喜安氏より、国土交通省では、プローブから取得した情報を施策や事業評価に利活
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用しているとの発表がなされた。 

橋梁の拡幅工事前後における渋滞量計測や、渋滞損失 3D マップによる国民への情報

提供、対策ポイントの抽出に利活用しているとのこと。 

一方、民間でもプローブの実験や実用化が実現していると紹介があった。 

インターネット ITS 協議会の実験では、渋滞の過去情報やワイパー動作状況による

気象情報収集実験を実施しているとのこと。 

ホンダ社のプローブでは、VICS 対象外の道路における渋滞の計測に利用している。 

スマートウェイの中でもプローブは情報収集手段の一つとして位置づけされている

と述べられた。 

 

質疑応答および意見交換 
フェルリス氏より、ホンダ社以外で民間プローブを実施している例について質問が

なされた。 

 

喜安氏から、トヨタ社でも携帯電話を用いて通信するシステムを提供しており、そ

の中でデータを収集する試みも実施中との回答がなされた。 

 

山田氏から、ホンダ社はプローブ情報を用いて渋滞予測も実施しており、VICS は現

在情報しかないが、ホンダ社は予測データの提供という点で付加価値を付与している

と述べられた。 

 

パニァティ氏より、予測サービスの登場により、VICS の長期展望に変化はあるか 

どうかについて質問がなされた。 

 

山田氏から、VICS は、基本的にほとんど無料サービスという点で広く普及しており、

また民間の将来予測データについての信頼性検証や、予測データを提供した際のドラ

イバの行動について不明な点もあるとのこと。したがって、今後とも VICS は広く受

け入れられるものと推察されると述べられた。 

VICS は 5.8GHz にして双方向にする計画もあり、そのことによって（アップリンク

データ収集が可能となるなどで）将来予測も可能になるだろうとのこと。 

 

 

米国側：Mr. Raymond Resendes (Intelligent Vehicle Initiative Coordinator, 
ITS Joint Program Office, USDOT) 
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レジェンデス氏より、インフラ側として、事故低減が VII の第一目標。その一方で

モビリティ向上のための情報提供も想定しているとの報告がなされた。特に 17%の事

故が交差点で発生しており、VII によるこれらの削減に期待するとのこと。 

安全性、モビリティの向上のため、道路工事管理や気象情報提供、旅行者情報提供

に利活用するとのこと。 

VII は非常に複雑なシステムであるため、中央政府、州政府、メーカーの連携が必

要であると述べられた。 

VII を用いた 110 のアプリケーションが想定されており、DOT ではそのうち（効果

が高いもの）などを分析中。アーキテクチャの構築はほぼ完了し、通信（5.9GHz）の

標準化もほぼ完了しているとのこと。 

VII の課題として浮上しているのは、以下の通りとのこと。 

－プライバシーの問題 

－ビジネスモデルの問題 

－システムの所有権（配備、管理）や関係者の意識向上の問題 

官民のパートナーシップが重要であり、2005 年 2 月にカリフォルニアで VII ワーク

ショップが開催され、その中でビジネスモデルや関係者の意識などについて明らかと

なっていく予定と述べられた。 

 

 

質疑応答および意見交換 

小田原氏より、官の役割について質問がなされた。 

 

パニァティ氏から、以下のような回答がなされた。 

インフラ側の課題としては、やはり誰が運用していくかという点であり、米国では

州政府が道路を所有しており、全州全てで同じように配備していくことは困難である。 

しかしながら VII 成功ためには、50 州全ての密接な協力が不可欠であり、ビジネス

モデルについて検討中である。また、公共アプリケーションについては官が運用する

とのこと。 

 

フレイタス氏より、VICS はアフターマーケット製品であるため、順々に（地域展開）

する方式でもよかったが、VII は車両の初期装備としていくことが必要であるため、1

州だけしか使えないとなると、自動車メーカーが導入したがらないとの回答がなされ

た。 
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3.6  今後のワークショップの進め方 
 

意見交換 

パニァティ氏より、次回サンフランシスコにおける第 13 回日米 ITS ワークショップ

は、米国側がホストとして実施すると述べられた。 

その際のテーマとして、「DSRC」について議論していくことを希望すると述べられ

た。 

 

山田氏から、「DSRC」について賛成すると述べられた。 

しかしながら、「デジタル地図」についても引き続き重要なテーマであり、併せてテ

ーマとしたい。上坂室長がコンタクトパーソンとなるとのこと。 

 

パニァティ氏より、「デジタル地図」も両国共通の懸念事項であり、提案には賛成す

ると述べられた。 
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1

ITS Enter the Second Stage
- Smart Mobility for All -

ITS Enter the Second Stage
- Smart Mobility for All -

Seiji MORIYAMA
ITS Policy and Program Office,

Road Bureau, 
Ministry of Land, Infrastructure and Transport,

Government of Japan

Seiji MORIYAMA
ITS Policy and Program Office,

Road Bureau, 
Ministry of Land, Infrastructure and Transport,

Government of Japan

U.S.A.
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1. ITS Begins to Change Society

2. Promoting Further Acceleration as National Strategy

3. Full-scale Adoption of ITS by 2007

4. Conceptualization of ITS Based Services 

5. Establishing a common infrastructure
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1. ITS Begins to Change Society

- ITS is rapidly spreading throughout society. 
- IT has become widespread in society and is now a part of everyday life. 
- ITS is rapidly spreading throughout society. 
- IT has become widespread in society and is now a part of everyday life. 

The number of operators using bus 
location systems

Over 14.5 million units

About 80 out of 
500 companies

(1)  Promotion of Individual Measures for ITS

10,000 units 

VICS units Car navigation systems 

N
um

be
r o

f o
pe

ra
to

rs
 u

si
ng

 b
us

 lo
ca

tio
n 

sy
st

em
s 

(c
um

ul
at

iv
e 

to
ta

l) 

Non-GPS 

Total number of 
Navigation systems and VICS units shipped

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

2001.
4

7 10 2002.
1

4 7 10 2003.
1

4 7 10 2004.
1

4 7

(Total units)

Over 3 million units

ETC on-board unit setups 

Cumulative total:  3.8 million 
units (as of September, 2004)

3

- With ETC, congestion is reduced by half despite an increase in traffic volume. 
- With bus location systems, ridership is increased by 13%.
- The total ITS market has already grown to ¥12 trillion. 

- With ETC, congestion is reduced by half despite an increase in traffic volume. 
- With bus location systems, ridership is increased by 13%.
- The total ITS market has already grown to ¥12 trillion. 
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39,229 40,308
41,231

Congestion cut in half by ETC 
(Kawaguchi Toll Plaza,

Metropolitan Expressway)

ETC utilization rate 2%              6%                  20%

Congestion 

Number of 
vehicles passing 
through the ETC-

only lane 

Number of 
vehicles passing 
through the toll 

plaza 

Congestio
n reduced 

by half 

Bus location system (Iyo Railway)
- Ridership increased by 13.4% 

compared to the same period a year 
earlier. 

- Although communications costs are 
incurred, large cost savings are 
realized through more efficient 
scheduling. 

- Users welcome the service because 
they no longer feel impatient while 
waiting for the bus. 

Increase in ridership
compared to the same 
period a year earlier 

13% increase

Information:  About ¥6 trillion
Car navigation systems, etc.
VICS and ETC
Message signs

Infrastructure: About ¥5 trillion
Roadside sensors and cameras
Networks

Services:  About ¥1 trillion
Map software
Content

ITS market:  About ¥12 trillion

1. ITS Begins to Change Society

(2)  Changes Brought to Communities and Society by ITS

April 2002 

Traffic volume 
(vehicles per day) 

Congestion 
(kilometer-hours 
per day) 

April 2003 April 2004 
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3

4

Goal

Reversing the negative legacy of motorization

Improving the business climateDeveloping affluent communities and lifestyles

Ensuring mobility for the elderly

Society of smart mobility

- Four goals of Smartway:  reversing the negative legacy of motorization; ensuring mobility for 
the elderly; developing affluent communities and lifestyles; and improving the business 
climate.

- Four goals of Smartway:  reversing the negative legacy of motorization; ensuring mobility for 
the elderly; developing affluent communities and lifestyles; and improving the business 
climate.

2. Promoting Further Acceleration as National Strategy

5

3. Full-scale Adoption of ITS by 2007

*Including the development of interconnectivity programs

(1)  Deployment scenario 

Regional guidesETC
Parking fees

Information supply
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Multi-purpose payment
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Preparing standards and 
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Joint research

Im
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entation of services

FY 2008 
and later

Installing roadside units 
and manufacturing on-
board units

Acceptance and widespread use of services
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Joint research

Installing roadside units and manufacturing 
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6

[Smooth passage through all types of gates]
- Smooth passage by cashless fee payment other than ETC, including parking fees
- Voice announcement services when entering and leaving a facility.
- Smooth passage by cashless fee payment other than ETC, including parking fees
- Voice announcement services when entering and leaving a facility.

Entry/exit management and cashless payment in a variety of situations

Fee payment in the drive-
through restaurant

Fee payment in a pay-by-
the-hour parking garage

Fee payment at a gas station

Entry/exit 
management in 
an apartment 
building's parking 
garage

Entry/exit management in a facility for 
commercial vehicles

4. Conceptualization of ITS Based Services 

Source:  NEC

Source:  Internet ITS Research Group

Source:  Internet ITS Research Group

7

[Regional guides according to location and needs]
- Providing area road information and regional or tourist information at roadside stations 

and expressway service areas or parking areas 
- Offering a wider range of opportunities to obtain information in the car

- Providing area road information and regional or tourist information at roadside stations 
and expressway service areas or parking areas 

- Offering a wider range of opportunities to obtain information in the car

Smart communication testing (JH Moriya Service Area, January 2003)

Source:  Ministry of Land, Infrastructure and Transport

Road 
information

Tourist 
information

Information on 
service areas and 
parking areas

4. Conceptualization of ITS Based Services 
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8

20 分６

関越道 

１時間 50 分８

２時間以上10

11 ２時間以上

東松山

高崎

前橋

本庄・児玉

高坂 SA

上里 SA

寄居 PA

嵐山 PA

上信越道 

２時間以上 

満

満

空

空

駒寄 PA空

１ 藤岡

[ Timely driving support information ] 
- Improving safety by providing various information instantly while driving
- Enhancing the existing VICS services 
- Establishment of infrastructures such as roadside units based on international standards and 

multi-modal application of on-board units

- Improving safety by providing various information instantly while driving
- Enhancing the existing VICS services 
- Establishment of infrastructures such as roadside units based on international standards and 

multi-modal application of on-board units

[ Support for safe driving on curves ]

Supplying 
information 
over a broader 
area

 
Congestion

Offering a greater 
number of screens

Congestion around XX
It will be eased in XX 
hours.
Congestion in ordinary 
road around XX
It will be eased in XX 
hours.

30 分XX 渋川

関越道 

10 分10 高崎

11 前橋 20 分

50 分XX 沼田

1 時間 20 分XX 月夜野

1 時間 50 分XX 水上

チェーン規制 速度制限：30km

赤城高原 SA

赤城 PA 

空 

満 55 分 

１時間 

駒寄 PA空25 分 

[ Enhancing VICS ]

[ Existing VICS ]

greater number of 
screens

Testing a curve entry 
warning system 
(Sangubashi, 

Metropolitan Expressway)

2km ahead
Traffic restriction 
by lane
Due to freeze 
prevention work

[ Notification when approaching a congested section ]

速度低下
注意！

Attention, 
congestion 
ahead.

Attention, 
frequent 

accidents when 
making a right 

turn.

[ Information on locations with frequent accidents ]

Broader 
area

greater 
sophistication

4. Conceptualization of ITS Based Services 

9

- The elements of infrastructure (open platform) are to be established in order to enable 
shared use by many operators.

- The elements of infrastructure (open platform) are to be established in order to enable 
shared use by many operators.

A
pplication

Public applications

Common softwareCommon softwareCommon software

On-board units for multi-applicationOnOn--board units for multiboard units for multi--applicationapplication

Common hardware
- Enhanced VICS beacons
- More sophisticated digital maps
- Fiber-optic networks

Common hardwareCommon hardware
-- Enhanced VICS beaconsEnhanced VICS beacons
-- More sophisticated digital mapsMore sophisticated digital maps
-- FiberFiber--optic networksoptic networks

Open platformOpen platform

A
pplication

Dedicated 
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Dedicated 
software

Dedicated 
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Dedicated 
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in 2007
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(1)  Establishing a common infrastructure 

5. Establishing a common infrastructure
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10

- Determining standards and specifications through joint public-private efforts
- Ensuring security and mechanisms to provide safety from the user's standpoint
- Looking to international standards in project implementation
- Giving thorough consideration to traffic safety

- Determining standards and specifications through joint public-private efforts
- Ensuring security and mechanisms to provide safety from the user's standpoint
- Looking to international standards in project implementation
- Giving thorough consideration to traffic safety

(2)  Promotion of ITS on-board units 

A vehicle cluttered with on-board units

Joint public-private efforts

Joint public-private testing

A neat and streamlined vehicle interior

5. Establishing a common infrastructure

END
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1

Plans for Intersection Collision 
Avoidance Research and 

Development

U.S. – Japan ITS Workshop
Nagoya, Japan

October 19, 2004

Robert Ferlis
Federal Highway Administration

2

Introduction

• Intersection crashes result in more than 9000 
deaths and 1.5 million injuries each year in 
the U.S.

• The Intelligent Vehicle Initiative sponsored 
research that suggests that intersection 
collision avoidance services have the 
potential to avoid many of these crashes 

• The ITS program plans has initiated a new 
research program to achieve this potential
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My Objectives

• Summarize progress and early findings 
from the Intelligent Vehicle Initiative 
(IVI) research program

• Outline a new research program: the 
Cooperative Intersection Collision 
Avoidance Initiative (CICAS)

4

Intersection Collision 
Avoidance 

Intelligent Vehicle Initiative (IVI)

Schedule 1999 - 2005
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Goals

• To substantially reduce intersection 
crashes:
– Addressing violations of red lights and stop 

signs
– Assisting the driver in maneuvering 

through an intersection

6

Milestones

• To demonstrate infrastructure-only and 
infrastructure-vehicle cooperative 
intersection collision avoidance systems 

• To develop prototype systems
• To plan future field operational tests
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Partners

• Signal Violation Warning:  Virginia DOT 
and Virginia Tech Transportation Institute

• Left Turn Advisory at Traffic Signals:  
California DOT and California PATH

• Maneuvering Advisory at Stop Signs:  
Minnesota DOT and the University of 
Minnesota ITS Institute

8

Signal Violation Warning

Virginia Tech Transportation Institute
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Signal and Stop Sign Violation 
Warning Application

• Objective is to develop systems to avoid crashes 
due to signal and stop sign violations

• VTTI has developed an over-performing test bed 
• Test bed will support architectures for:

– Infrastructure only
– Infrastructure-vehicle cooperative
– Totally vehicle based

10

Infrastructure Test Bed

• Smart Road 
Intersection

• Will run participant-
driver experiments
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Intersection Controller
• Interface with 2070 and 

170 controllers

12

Infrastructure Sensors and 
Detectors

• Radar 
• Laser detection 

technology to simulate 
point detection
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Infrastructure DIIs

• Visual via external 
signs

• Haptic to simulate an 
intelligent rumble strip

14

Vehicle Test Bed

• 2000 Impala was loaned by General Motors 
for the project
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Vehicle DVIs

• Exploring visual, 
auditory, and haptic
warnings

16

Communications
• Simulated DSRC

DSRA
ntennas

Aa

-34-



17

Left Turn Advisory 
at Traffic Signals

California PATH

18

Left Turn Advisory Application

• Features of Approach
– Problem is gap decision in presence of oncoming vehicles
– Focus on traffic signals
– High potential for initial infrastructure-based warning 

application
– Cooperative (wireless) systems should enhance system
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Definition:  Left Turn Across Path / 
Opposite Direction (LTAP/OD)

20

Schematic of California 
Approach  

Design IDS Alert System

Characterize Intersection Driving
• Roadside Observations
• Driver Observations

Evaluate COTS 
Technologies

Develop 
Simulation 
Tool

Develop 
Wireless 
Communication
System

Develop DII

Driving Experiments
At RFS Intersection

Implement RFS
Test Intersection

-36-



21

Diverse IDS Implementations

Data Sources:

Information to
Drivers:

Infrastructure Vehicle

Loop
Detectors

Video
Detectors

Radar In-vehicle
sensors

IDS Logic:
-Analyze vehicle motions
-Predict future gaps, conflicts

or violations
-Decide to issue alert

Dynamic
Sign

Signal
Controller

In-vehicle
display

(wireless)

(wireless)

22

PATH RFS Test Intersection

Traffic 
Controller 
Cabinet

60 Meters of 
3M Microloops

Embedded Loop 
Detectors

Signal 
Poles

Radar
Poles
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Driver Infrastructure Interface (DII)

• “Looming Circle” DII will 
be further investigated

 

 
Looming Circle Looming Circle Looming Triangle Growing Arrow Looming Car 

24

Cooperative System for a 
Transit Bus

• 40-ft Bus at 
PATH/RFS
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Sensor Coverage Alternatives

Standard loops at stop bar

Alt. 1

Single loop detector Double loop detector

Alt. 2

Radar coverage zone

Alt. 3

Alt. 4
Alt. 5

Double loop detector

Alt. 6

26

Maneuvering Advisory 
at Stop Signs

University of Minnesota ITS Institute
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Maneuvering Advisory 
Application

• Objective: Improve the safety of drivers 
entering or crossing the high speed traffic 
flow 

• And: Do it for less cost than a 4-way 
controlled intersection.

28

System Overview
• Sensors
• Communication systems
• Central processor
• Driver interface

-40-



29

Sensors
• Mainline sensors provide vehicle speed, 

location, lane of travel

• Minor road sensors provide vehicle type 
(passenger car, truck, tractor)

30

Minnesota Test Intersection
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Plan View

Mainline
Radar

Mainline
Radar

Xroads Tracking
Cameras (Research)

Research
Radar

Vehicle Classification
Sensors

Wireless 802.11b
Broadcast antenna

32

MN IDS Intersection Mainline
Radar Station Picture
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IVI Interim Results

• Results encouraging
• Challenges have emerged:

– Stakeholder engagement needed
– Must continue research and development 

• Cooperative Intersection Collision 
Avoidance program is the next step

34

Intersection Collision 
Avoidance 

Cooperative Intersection Collision 
Avoidance (CICAS) Initiative

Schedule 2004 - 2008
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Goals

• To substantially reduce intersection 
crashes 
– Addressing violations of red lights and stop 

signs
– Assisting the driver in maneuvering 

through an intersection
• To develop systems that provide safety 

benefits without shifting the crash 
problem elsewhere

36

Milestones

• To develop and demonstrate 
cooperative intersection collision 
avoidance systems 

• To assess the value and acceptance of 
cooperative collision avoidance systems 

• To develop and provide tools
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Program Structure

Prototype 
systems

Preparatory
Analyses

Conduct
FOTSystem Design

Independent Evaluation (FOT)

Stakeholder Engagement

38

Foundation for the Program

• Establish stakeholder ownership

• Formulate Program Definition

• Define Execution Strategy
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Create Viable System Designs for 
Prototyping

• Develop system architecture

• Develop performance specifications

• Develop needed technologies

• Develop objective tests

• Build data acquisition systems

• Identify designs for prototyping

• Engage potential FOT partners

40

Develop and Evaluate Prototype Systems

• Integrate subsystems

• Conduct objective tests

• Validate performance

• Evaluate alternatives for FOT

• Collaboration with VII
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Demonstrate and Quantify 
Effectiveness

• Identify FOT partners and locations

• Build FOT ready systems

• Craft evaluation strategy 

• Develop analysis methods

• Install systems

• Conduct tests

• Analyze data

42

Create Industry Support for Deployment

• Form ICA working group 

• Establish broader industry stakeholder group

• Develop and execute outreach plan

• Develop tools to support deployment
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Summary

• Focusing on intersection collision 
avoidance opportunities

• Exploring alternative system 
architectures 

• Assessing value and acceptance
• Developing tools for deployment

44
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4.2 地図利用走行支援 (Digital Road Map for Advanced Driver Assist  

Systems)  ：U.S.A. 
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Enhanced Digital Maps Consortium
CAMP

IVI Light Vehicle Enabling Research Program

Enhanced Digital Map 
US – Japan ITS Workshop

19 Oct, 2004

James P. Foley, Ph.D.
Mitretek

2

Enhanced Digital Maps

Develop map database specifications that 
enable or improve driver safety assistance 
systems

Evaluate the feasibility and commercial 
potential for advanced map databases
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Safety FocusSafety Focus

Map database developers need coordinated Map database developers need coordinated 
input for development of safety focused input for development of safety focused 
databasesdatabases

Reliability requirements for safety focused Reliability requirements for safety focused 
applications are greater than for basic navigationapplications are greater than for basic navigation

4

Determination of EDMap Determination of EDMap 
Candidate ApplicationsCandidate Applications

A set of 12 applications having high safety A set of 12 applications having high safety 
potential was establishedpotential was established
Criteria based on potential safety benefits and Criteria based on potential safety benefits and 
estimated market penetrationestimated market penetration
The EDMap Applications are either enabled or The EDMap Applications are either enabled or 
enhanced by information derived from map enhanced by information derived from map 
database information (mapplets)database information (mapplets)
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Mapplet RequirementsMapplet Requirements
Near term mapplet requirements are a superset Near term mapplet requirements are a superset 
of currently planned map database of currently planned map database 
enhancements.enhancements.
Mid term mapplets specify Mid term mapplets specify lanelane level instead of level instead of 
roadroad level geometry and attributes.level geometry and attributes. This is a This is a 
significant change over the near term database.significant change over the near term database.
Long term mapplets are similar to that of the Long term mapplets are similar to that of the 
mid term, but have higher accuracy constraints.mid term, but have higher accuracy constraints.

6

• Exercise map enabled or enhanced applications with 
on-road vehicle tests.

Demonstration GoalsDemonstration Goals

Five applications were Five applications were 
demonstrated:demonstrated:

Lane departure warningLane departure warning
Forward collision warningForward collision warning
Stop sign warning&controlStop sign warning&control
Curve speed Curve speed 
warning&controlwarning&control
Traffic signal warningTraffic signal warning

Two levels of map Two levels of map 
capabilities were capabilities were 
demonstrated:demonstrated:

RoadLevelRoadLevel –– Vehicle Vehicle 
matched  to a road (like matched  to a road (like 
todaytoday’’s navigation systems)s navigation systems)
LaneLevelLaneLevel –– Vehicle Vehicle 
matched to the lane of travelmatched to the lane of travel
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Demonstration ApplicationsDemonstration Applications

Jeep Liberty Test Vehicle

Jaguar XKR Test Vehicle

Toyota Sienna Test Vehicle

Buick LeSabre Test Vehicle

Traffic Signal 
Assistant – Warning 
[LaneLevel]

Lane Following 
Assistant – Warning 
[LaneLevel]

Curve Speed 
Assistant – Warning 
[RoadLevel]

Curve Speed 
Assistant – Control 
[LaneLevel]

Stop Sign Assistant -
Warning [RoadLevel]

Stop Sign Assistant -
Control   [LaneLevel]

Curve Speed 
Assistant – Warning 
[RoadLevel]

Forward Collision 
Warning [LaneLevel]

8

Delivery Mechanisms to UsersDelivery Mechanisms to Users

Current technology: OnCurrent technology: On--board systems, map data board systems, map data 
stored in the vehiclestored in the vehicle

Prevalent system for navigation todayPrevalent system for navigation today
Unlikely to be timely enough for many safety applicationsUnlikely to be timely enough for many safety applications

Future technology: OffFuture technology: Off--board systems, map data stored board systems, map data stored 
in a central server, communicated to vehiclein a central server, communicated to vehicle

Map delivery provides freshnessMap delivery provides freshness
Requires highRequires high--bandwidth communicationsbandwidth communications
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The Big PictureThe Big Picture

Application and mapplet evaluations led to key Application and mapplet evaluations led to key 
optimizationsoptimizations
Vehicle positioning capability is in the critical Vehicle positioning capability is in the critical 
pathpath
The demonstrated EDMap applications provide The demonstrated EDMap applications provide 
good basis for the planning and implementation good basis for the planning and implementation 
of map enabled safety applicationsof map enabled safety applications
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4. 付録（APPENDEX） 
 

4.2 地図利用走行支援 (Digital Road Map for Advanced Driver Assist  

Systems)  ：Japan 
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Ministry of Land, Infrastructure and Transport
National Institute for Land and Infrastructure Management

Hiroshi MAKINO

12th U.S-Japan ITS Workshop

Plan for R&D of Digital Road Map

Contents of presentation

1.Current Car Navigation Systems
and Digital Roadmap

2.Issues of Digital Roadmap

3.Movement for
Next-generation Digital Roadmap 

4.Future perspective of Digital Roadmap 

5.Introduction of latest AHS Results
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1.Car Navigation Systems and  Digital Roadmap
(1) Background of spreading car navigation systems

Notes:
- All values calculated on the basis of unit volume.
- Car navigation system shipment figures published 28 June 2002 in

“2002~03 Car Navigation/On-board Information Communications 
Systems Market” by Yano Research Institute Ltd.

- Vehicle registration & inspection (sales) unit figures from materials 
compiled by the Japan Automobile Dealers Association.
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Source:  Web site of the 
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(10,000 units) 

• Released in 1980s, spreading with increasing of the sales of luxury car
• VICS service, since 1996, adding the value and expanding sales
• Over 14 million car navigation systems have been shipped,

And around 46% of new vehicles are equipped with it
→Car Navigation systems becomes Platform

• Released in 1980s, spreading with increasing of the sales of luxury car
• VICS service, since 1996, adding the value and expanding sales
• Over 14 million car navigation systems have been shipped,

And around 46% of new vehicles are equipped with it
→Car Navigation systems becomes Platform

24.9%21.8%Ratio for all new vehicles(=a/b)

45.9%42.8%Ratio for passenger vehicles(=a/c)

New vehicle installation ratio

3,1343,016Of which, number of passenger 
vehicles(c)

5,7925,906Number of new vehicle registrations & 
inspections (sales)(b)

1,120960Manufacturer 
option

320330Dealer option
1,4401,290Total(a)Original 

equipment

2,3902,180Car navigation systems shipped (units)
20022001Fiscal year
Unit:1000

3

Fig.  Curve warning
Source:SONY NVX-MV8100

Curve ahead.

Fig.  Railroad crossing warning

• Private sector is developing new driving support functions.• Private sector is developing new driving support functions.

 

Icon for frequent 
accident spot

Fig.  frequent accident spot warning

Source: xanavi B8270-79910
Fig.  Junction warning

Source: xanavi B8270-79910

1.Car Navigation Systems and Digital Roadmap
(2) Changes in car navigation systems and the future

Railroad crossing ahead.

Source:SONY NVX-MV8100
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Users needs for Digital Roadmap
• Frequent update
• Detail information
• Proper route guidance

Users needs for Digital Roadmap
• Frequent update
• Detail information
• Proper route guidance

2. Issues for Digital Roadmap
(1) Current issues

Roadmaps are old, and new roads are not displayed

Lack of detailed information about hazardous:
intersection layouts, poor visibility curve, downhill, etc

Route guidance: not avoiding difficult driving roads
Lack of traffic congestion information area

Inaccurate traffic congestion information

Insufficient or old information of shops

Luck of information of shops; operating hours, products/services

Luck of Information on entertainment such as movies

Luck of navigation to the pinpoint destination

No particular dissatisfaction.

Users complains for car navigation systems

0 100 200 300 400

(n=584)

322

134

217

117

167

193

102

62

198

77

5

Source: Carrozzeria Air Navi
Air Navi Receiving information;

-Roadmap
-Route selection results, etc.

Sending Information;
-Current vehicle location
-Destination, etc.

Server
(Latest information 
update)

With mobile phone 
communications 
module

Source
data

Several 
updates per 

yearReal-time delivery

2. Issues for Digital Roadmap
(2) New requirements

[1] Progress on road map information delivery
• Communication type navigation systems have already released
• Source data still update per year

→real-time information delivery is possible; next is souce

[1] Progress on road map information delivery
• Communication type navigation systems have already released
• Source data still update per year

→real-time information delivery is possible; next is souce
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2. Issues for Digital Roadmap
(2) New requirements

[2] Elimination of social inefficiencies
• Responding user needs, each roadmap makers are making tremendous efforts to 

collect roadmap data by themselves.
• On the other hand, road administration bodies are making road digital maps for 

improving their management level.

[2] Elimination of social inefficiencies
• Responding user needs, each roadmap makers are making tremendous efforts to 

collect roadmap data by themselves.
• On the other hand, road administration bodies are making road digital maps for 

improving their management level.

Road administration

Each map maker 
tracing 100,000 
intersection several 
times

It is tough to get new 
opened road map!

Paper map is inconvenient 
for road maintenance!

Private sector

7

• ITS Japan handed “Suggestions for Next-generation Digital Roadmaps”
to the Smartway Project Advisory Committee in July 2004.

• ITS Japan handed “Suggestions for Next-generation Digital Roadmaps”
to the Smartway Project Advisory Committee in July 2004.

Advancement in digital roadmaps is necessary, since communications and 
positioning technologies are advancing, which are platform of ITS.

In order to utilize digital roadmaps as common platform, It is necessary to  
update timely as soon as road construction is finished.

Next-generation digital roadmaps requirements are followings;
Contents of information including Richness, Accuracy and Freshness
Advancing of Collection, Updating and Maintenance

Outline of ITS-Japan Suggestion for Next-generation Digital Roadmaps

3.Movement for Next-generation Digital Roadmap
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• Smartway Project Advisory Committee (Chairman:  Shoichiro Toyoda) 
proposed “ITS Enter the Second Stage” in August 2004.

• Smartway Project Advisory Committee (Chairman:  Shoichiro Toyoda) 
proposed “ITS Enter the Second Stage” in August 2004.

A
pplication

Public applications

Common softwareCommon softwareCommon software

On-board units for multi-applicationOnOn--board units for multiboard units for multi--applicationapplication

Common hardware
- Enhanced VICS beacons
- More sophisticated digital maps
- Fiber-optic networks

Common hardwareCommon hardware
-- Enhanced VICS beaconsEnhanced VICS beacons
-- More sophisticated digital mapsMore sophisticated digital maps
-- FiberFiber--optic networksoptic networks

Open platformOpen platform

A
pplication

softwaresoftware softwaresoftware

OBUOBU OBUOBU

hardwarehardware hardwarehardware

Application

software

OBU 

hardware

Private applications

2007

A
pp

lic
at

io
n

A
pp

lic
at

io
n

Ap
pl

ic
at

io
n

VICS ETC ・・・

3.Movement for Next-generation Digital Roadmap
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• Provision driving support information: road linear shape, 
intersection shape 

• Provision information & warning of hazardous spots: curve, 
intersection

• Provision driving support information: road linear shape, 
intersection shape 

• Provision information & warning of hazardous spots: curve, 
intersection

Fig. example: Provision information & warning
in coordination with digital roadmap

Information of road linear shape
Route guidance in detail
（display intersection)

Source：SONY  NV-XYZ

曲　率：･････
勾　配：･････
ﾊﾞﾝｸ角：････

急カーブの警告、
車両制御の実施

SA/PA 等 で カ ー
ブに関する最新
の情報を入手

曲　率：･････
勾　配：･････
ﾊﾞﾝｸ角：････

曲　率：･････
勾　配：･････
ﾊﾞﾝｸ角：････

SA/PA等

4. Future perspective of Digital Roadmap

Keep right laneCrossing 500m 
Keep right lane
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• Creating new digital Roadmap which has functions: real-time 
updating, rich contents and enhanced accuracy 

• Creating new digital Roadmap which has functions: real-time 
updating, rich contents and enhanced accuracy 

Fig. Advanced Utilization of Digital Roadmap

Road construction

 

情報提供② 
「左急カーブ 
速度注意」 

情報提供④ 
「サービス終了」

情報提供③ 
 
「速度落とせ」 

情報提供① 
 
「カーブ先○○ 
注意して運転して下さい」 
 

停止車 低速車 渋滞 

Enhanced road 
maintenance

Construction design 
drawing, work zone 

information

Provision data to 
Private sector

3. Enhancing accuracy
Realizing information provision 
of lane closing

Real time 
information 
provision

Real time updating 
Digital maps

Map maker,
Car Navigation maker

Warning!
100m ahead
1th lane
Closing

1. Real-time updating
Realizing fresh map provision

2. Enriching contents
Realizing safety drive support by 
using curvature, gradient etc.

4. Future perspective of Digital Roadmap
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5. Introduction of latest AHS Results

This Curve Feature: 
Highway Curve and so sharp; curvature is 88m radius
140 accidents were occurred in 2002
Accidents were almost rear end crashes     

• Field operation test on Sangubashi curve in Tokyo Metropolitan 
Express way 2003 - 2004

• Field operation test on Sangubashi curve in Tokyo Metropolitan 
Express way 2003 - 2004
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Tested Services:
Support system for provision information of obstacles
Support system for prevention of over-shooting on curve

Tested Services:
Support system for provision information of obstacles
Support system for prevention of over-shooting on curve

Beacon
Transmit  information 
of curve from roadside 
to vehicle

Caution 
curve!

Stopped vehicle

Road condition
detection sensor

Information board

Beacon Vehicle Provides 
information to driver

Roadside sensor 
detect obstacles

Transmit detected 
information to 
vehicle

Stationary
vehicle!

5. Introduction of latest AHS Results

Vehicle provides 
information to driver in 
conjunction with driving 
condition
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5. Introduction of latest AHS Results

30 accidents occurred during one month test period.
11 are forward obstacle concerned collision; 19 are overshooting
Forward obstacle concerned collision occurred lower speed than overshooting

30 accidents occurred during one month test period.
11 are forward obstacle concerned collision; 19 are overshooting
Forward obstacle concerned collision occurred lower speed than overshooting
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At this time, System 
provides Information of 
the stationary vehicle

Occurrence of the collision

The curve entering speed: 51.7km /h

•This example is rear-end collision with forward stationary vehicle stopped by overshooting.
•At the time of concerned vehicle pass the beacon, the system already detected stationary 
vehicle and could have informed it, if it had been equipped AHS OBU.

Vehicle would receive information, if it 
had been equipped AHS OBU

This accident happened on 11/10 22:03

Time

D
istance from

 D
SR

C
 A

ntenna(m
)

・Analyzing the 11 accidents, AHS detected obstacles and could provide 
information to drivers before every accidents occurred.

・Analyzing the 11 accidents, AHS detected obstacles and could provide 
information to drivers before every accidents occurred.

5. Introduction of latest AHS Results

More information;
http://www.mlit.go.jp/road/ITS/index.html
http://www.nilim.go.jp/english/eindex.htmｌ

http://www.netpark.or.jp/ahs/eng/index_e.htmｌ

Thank you for your attention!
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12th U.S-Japan ITS Workshop

Probe System in Japan

Ministry of Land, Infrastructure and Transport
National Institute for Land and Infrastructure Management

Kazuhide KIYASU

1.Probe Systems of the Ministry of Land, 
Infrastructure and Transport

2.Probe Systems in the Private Sector

3.Positioning of Probe Systems in the 
Smartway Project

-69-



2

1.Probe Systems of the Ministry of Land, Infrastructure and Transport
(1)Purpose of Utilizing Probes 

Judgment of 
plans and 

policies

Judgment

Evaluation 
of policies

and 
projects

Evaluation

Appropriate 
execution 
of works

Advanced 
management

Bus location /
Information 

on road 
administration

(IR site) 

Provision

3

1.Probe Systems of the Ministry of Land, Infrastructure and Transport
(2) Basis Configuration of Probe Information Systems

Processor at office Used for project 
evaluation

Index of economic losses 
due to congestion which 
is used at office

Before and after a 
road project, 
calculation of the 
economic loss due to 
congestion and 
evaluates are carried 
out

Before the project
After the project

Transmission of 
location and transit 

time

Transmission 
of location and 

transit time

Point A Point B
Image of measuring interval traveling speed

(Distance between point A and point B)
(Time when passed point B) - (Time when passed point A)

= (Interval traveling time)
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Index of economic 
losses Across the 
country (MLIT)

Processor at office
office 3

office 2
office 1

Used for road policy evaluations

1. Probe Systems of the Ministry of Land, Infrastructure and Transport
(3)Construction of a Nationwide Network

Index of economic 
losses due to 
congestion which 
is used at office

Input probe data

Annual economic 
loss is calculated 
and road projects 
are evaluated 

Networking

MLIT, client PC

A regional work office, 
client PC

A local work office, 
client PC

Access and verify 
data through 
browser 

Optical fiber networks 
for road control and 
management

Optical fiber networks

Index of economic losses
across the country
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1.Probe Systems of the Ministry of Land, Infrastructure and Transport 
(4)Example 1

Before road work

After road work

Post evaluation ARIAKE Bridge lane widening project in Niigata prefecture
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Entrance to
Niigata University

National Highway 16 National Station
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Analysis of time lost due to 
congestion per kilometer in each 
prefecture

Fig. Analysis of traffic congestion loss time 
per kilometer in individual prefectures 
using probe information

1.Probe Systems of the Ministry of Land, Infrastructure and Transport 
(4)Example 2

40,000 user-hours

20,000 user-hours

0 user-hours

7

1.Probe Systems of the Ministry of Land, Infrastructure and Transport 
(4)Example 3

* 3D Traffic Congestion Map: Map in which the amount of 
traffic congestion per kilometer in each region or city is 
represented with a bar graph.  The higher the bar graph, the 
greater the amount of traffic congestion. 

Example 1: Easily understandable display of traffic congestion losses on directly controlled national highways 
in a government designated city (Sendai city)

Fig. Interpretation of 3D Traffic Congestion Map

Fig. 3D traffic congestion map in the city of Sendai

79.74 million yen/km

The area is the total 
congestion loss of 
that section

Square measuring about 10 km on a side

Surveyed section

Amount of traffic 
congestion per 
kilometer
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:Locations where countermeasures 
are required most urgently

横浜町田立体

東北道岩槻ＩＣ部
千葉柏道路（柏区間）

千葉柏道路（千葉区間）

Example 2: Extraction of locations having large congestion losses on a directly controlled national highway 
(National Highway No.16) on the outskirts of Tokyo

Fig. 3D traffic congestion map near Tokyo (National Highway 
No.16)

Chiba-Kashiwa National Road
(in kashiwa Section)

Chiba-Kashiwa National Road
(in Chiba Section)

Tohoku Expressway
Iwatsuki Interchange

Yokohama-Machida
two-level crossing

1.Probe Systems of the Ministry of Land, Infrastructure and Transport 
(4)Example 4

9

Real-time information can be provided 
even on roads where detection by 
infra-sensors is not possible (where 
sensors are not installed)

Previous traffic congestion 
information is accumulated and 
provided for use in predicting traffic 
congestion, etc.

Providing of detailed weather 
information for individual areas

Traffic congestion information
(real-time information)

Rainfall information using 
windshield wiper 
information

Traffic congestion information
(past information)

Sources: Internet ITS Consortium, private firms

2.Probes in the Private Sector
(1)Internet ITS Experiments
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• Honda is deploying a service for connecting to an "Internet 
Premium Club" operated by the firm by providing a two-way 
communication function in car navigation systems installed in 
its vehicles.  

• Honda is deploying a service for connecting to an "Internet 
Premium Club" operated by the firm by providing a two-way 
communication function in car navigation systems installed in 
its vehicles.  

Inter-Navi
information 
center

2.Probes in the Private Sector
(2) Example of the Honda Motor Co., Ltd.

Uploading of 
information

Member

Roads to which VICS 
information is not 
provided (section for 
which travel time is 
measured)

Location where 
measurement 
starts

Location where 
measurement ends

Acquisition of 
information from center Member

Road provided VICS 
Information roads

Road provided Premium 
member’s Traffic Information 
roads

Tokyo Tokyo

Osaka Osaka

Nagoya Nagoya

11

3.Positioning of Probe Systems in the Smartway Project
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Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration

Ray Resendes
U.S. Department of Transportation

an opportunityan opportunity

Presentation OverviewPresentation Overview

Vehicle Infrastructure IntegrationVehicle Infrastructure Integration
• What?
• Why?
• How?

• What?
• Why?
• How?

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration
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Vehicle Infrastructure 
Integration
Vehicle Infrastructure 
Integration

Connecting Vehicles and InfrastructureConnecting Vehicles and Infrastructure

Creating an “enabling 
communication 
infrastructure”

Creating an “enabling 
communication 
infrastructure”

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration

1990 2000

Driving Forces: SafetyDriving Forces: Safety

1980

We have the
opportunity to
change the trend.

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration

V
II

 D
ep

l o
ym

e n
tFatality Rate

Fatality Rate

FatalitiesFatalities

42,81542,815

1.511.51
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Driving Forces: 
Mobility
Driving Forces: 
Mobility

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration

1990 20001980
V

II
 D

ep
l o

ym
e n

t

We have the
opportunity to
create a turning point.

Hours of Delay

Hours of Delay

VMTVMT

Added CapacityAdded Capacity

VII Can Enable a Wide Range 
of Applications
VII Can Enable a Wide Range 
of Applications

Work Zone Management Work Zone Management Traveler 
Information

Traveler 
Information

Weather Sensing

Intersection Collision 
Avoidance …for example

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration
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Intersection Collision 
Avoidance
Intersection Collision 
Avoidance

• Intersection crashes account for more than 
17 % of all highway fatalities 

• IVI Program concluded that cooperative 
systems were necessary to completely 
address intersection collisions

• First Intelligent Intersection demonstrated
• DSRC at 5.9Ghtz provides necessary 

capability and security  

• Intersection crashes account for more than 
17 % of all highway fatalities 

• IVI Program concluded that cooperative 
systems were necessary to completely 
address intersection collisions

• First Intelligent Intersection demonstrated
• DSRC at 5.9Ghtz provides necessary 

capability and security  

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration

Traveler Information/
Travel Management
Traveler Information/
Travel Management
• Current traveler information systems are dependent 

on limited data
• Probe vehicles could provide complete network 

information:
– average speeds
– delay
– weather events
– incidents

• Data collected for roadway use 
remains anonymous (without 
unique vehicle identifiers)

• Tailored information 
could be provided 
directly to motorists: 

• Current traveler information systems are dependent 
on limited data

• Probe vehicles could provide complete network 
information:
– average speeds
– delay
– weather events
– incidents

• Data collected for roadway use 
remains anonymous (without 
unique vehicle identifiers)

• Tailored information 
could be provided 
directly to motorists: 

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration
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Weather Response
(Snow, Ice, Fog)

Weather Response
(Snow, Ice, Fog)

• 17% of all highway fatalities occur during 
adverse weather

• Weather information is critical to travelers –
Gallup Survey

• Existing national weather information is 
inadequate for highway operations

• Efforts to enhance this information locally are 
expensive and of limited value

• Sensors on vehicles could provide 
continuous data on air and road surface 
temperature, visibility, precipitation, etc. 

• 17% of all highway fatalities occur during 
adverse weather

• Weather information is critical to travelers –
Gallup Survey

• Existing national weather information is 
inadequate for highway operations

• Efforts to enhance this information locally are 
expensive and of limited value

• Sensors on vehicles could provide 
continuous data on air and road surface 
temperature, visibility, precipitation, etc. 

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration

TelematicsTelematics

• A Wide Range of Telematics Services Will 
Likely be Enabled

• These Services Will Likely Be Available to the 
Consumer on an Opt-In Basis

• Some Examples
– Dynamic Route Guidance
– Electronic Payment for Services
– Fleet Management

• A Wide Range of Telematics Services Will 
Likely be Enabled

• These Services Will Likely Be Available to the 
Consumer on an Opt-In Basis

• Some Examples
– Dynamic Route Guidance
– Electronic Payment for Services
– Fleet Management
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Working Together!Working Together!

• Working group in place
– USDOT, AASHTO, auto companies

• 110 Public & Private Use 
Cases Developed

• Preliminary Architecture
Defined

• Standards Nearing 
Completion

• DSRC Prototype Development 
Under Way

• Working group in place
– USDOT, AASHTO, auto companies

• 110 Public & Private Use 
Cases Developed

• Preliminary Architecture
Defined

• Standards Nearing 
Completion

• DSRC Prototype Development 
Under Way

FHWAFHWA

NHTSANHTSA

We have concluded that VII 
is technically feasible

We have concluded that VII 
is technically feasible

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration

Issues RemainIssues Remain

Several key issues will have to be
resolved:
• Institutional Issues
• Business models 
• Engaging Other

Stakeholders

Several key issues will have to be
resolved:
• Institutional Issues
• Business models 
• Engaging Other

Stakeholders

FHWAFHWA

NHTSANHTSA

Vehicle
Infrastructure
Integration

Vehicle
Infrastructure
Integration
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Addressing the IssuesAddressing the Issues

• Institutional Issues
– Privacy  -- Public  & Private 
– Data Ownership
– Access

• Business Approach – Many Options
– Full Public Funding – Public Utility
– Public –Private Partnership

• Maximizing Private Involvement
• First VII Workshop in February “05

• Institutional Issues
– Privacy  -- Public  & Private 
– Data Ownership
– Access

• Business Approach – Many Options
– Full Public Funding – Public Utility
– Public –Private Partnership

• Maximizing Private Involvement
• First VII Workshop in February “05

US DOT ProgramUS DOT Program

Motivation 
• Potential of VII is Clear
• No Single Use May Justify Deployment
• No Single Entity May Cause Deployment
• Some Sort of Cooperative Venture Is Needed

Milestone
• A Decision to Proceed With Deployment 

Accompanied by a Plan for Deployment

Motivation 
• Potential of VII is Clear
• No Single Use May Justify Deployment
• No Single Entity May Cause Deployment
• Some Sort of Cooperative Venture Is Needed

Milestone
• A Decision to Proceed With Deployment 

Accompanied by a Plan for Deployment
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