
Bikeinformatics
絀鰵鮦䞔颴𣷓
ㄤ荈褜絀鰵鮦ㅶ㆔㆗㇊㈎㇆㈎ㆺ㇖㈗㇎ㅹ
讖꧊頃湍ㅹ圓眠ㅳ铬겗ㄤ

Tomoya KITANI, Shizuoka Univ. 
t-kitani@kitanilab.org

2016/08/25 SWEST18 Keynote speech



2016/08/25

嵋匟䋐
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鎘庠㇖㈗㇎

籅歲籯ㅹ
絀鰵鮦㈁㈗㇅

爡繽㇚㈗㇉耏1
鮦羃麊褜ㅹ鍑匿ㅳ
𦃭蕠䚍ㅹ貹簪

絀鰵鮦欵噟歲

爡繽㇚㈗㇉耏2
麣騟ㆮ㈎ㇰ㈄笝䭯盖椚
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ㅱ蝝欽⾘腉ㅵAPIㅹ䲿耷

ㇼㆮ㈎䋐颻ㅹ
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ㆬㇲ㈅㇀㈗
㇆㈂㈎ㅳㅡㅱ
ㇰㆭ㈗㇘㇟㇒ㆹ

╡ ꨵ𢷡頃彊挿ㅹ㇖㈗
㇎㆐鮦羃麊褜㇖㈗㇎㆞

欽ㅎㅪ庠罰넝礵"觕
╠ 絀鰵鮦㇊㈎㇆㈎ㆺ

HW & OS ㅹꟚ涪

╢ 阷閃㆐孡韋瘝ㅹ㇖㈗
㇎㆞欽ㅎㅪ㈄ㇴ㈆緥ㅛ

圓鸡觕ㅟ㆘ㅪ
絀鰵鮦big data

G瑞꟦䞔颴ㅳㅡ
ㅱㅹ礵"貹簪

絀鰵鮦㇊㈎㇆㈎ㆺ頃湍
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籅歲ㅹ絶鸐ㅹ籯ㅹ荈褜絀鰵鮦
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2016/08/25絶鸐ㅹ籯ㅹ絀鰵鮦
 2011䎃ㅹ陨将䎟ㅹ絶鸐涯剅㆔㆖

絶鸐紿佦儗絀鰵鮦䵧糔罏ㅺ鑌鰵鮦䵧糔罏ㅳ嫰ㆄㅱ
ꅾ茶桦5腷荜娤桦2.5腷

 絀鰵鮦ㅹ暴䗙
 䵧糔罏㆞𦀗㆗ㆷㇾ㇢㈎ㅖㅵㅎ
 鮦羃ㅖ溢ㅟㅙ ITS ㇖㇟ㆮ㇈㆞ㅯㅛ㆗颻䨽ㅖㅵㅎ
 簯𦃭𧏾ㅲ荈甧ㅲㅗㅵㅎ
 麊鯄䩛ㅺ魦羃蕠羃ㅲ乼羖ㅡ

㇟㈄㈎㇈㆞谹㆗䗳銲ㅖㅌ㆗
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2016/08/25絀鰵鮦ㅹ欰欵豹侧ㅳ
閔薩ㇼ㈗ㆵㇱ㈄㈎㇘ㅹ㇆ㆱㆬ

 鑌鰵貯瘝ㅹ欰欵豹侧ㅳ閔薩ㇼ㈗ㆵㅹ㇆ㆱㆬㅹ鮫ㅗㅟ

ㅨㅹ緢 321簦豹縄簪2009
鎘 4940簦豹閔薩ㇼ㈗ㆵㇱ㈄㈎㇘ㅹ㇆ㆱㆬ48.9%2009

鎘 6344簦豹閔薩ㇼ㈗ㆵㇱ㈄㈎㇘ㅹ㇆ㆱㆬ42%2014

欰欵豹侧
2011䎃
絀鰵鮦 5935簦
鑌鰵鮦 5990簦
鑌鰵ㅺ荈⻕欽ㅹㆊ
㇗㈄㇒ㆹ㈖㇟㇈㆞
賰ㆋㅳ+ 秈2000簦ㆬ㇇ㆬ

3961
(80.2%)

㇆ㆱㆬ

ㆬ㇇ㆬ
3961簦豹
(80.2%)

㇆ㆱㆬ51.8%

傈劤
43簦豹
(0.9%)

㇆ㆱㆬ89.2%

傈劤
43簦豹
(0.9%)

㇆ㆱㆬ89.2%

妌䊜
213簦豹
(4.3%)

㇆ㆱㆬ31.2%

妌䊜
213簦豹
(4.3%)

㇆ㆱㆬ31.2%

觘碛
84簦豹
(1.7%)

㇆ㆱㆬ52.3%

觘碛
84簦豹
(1.7%)

㇆ㆱㆬ52.3%

籯誄碛
316簦豹
(6.4%)

㇆ㆱㆬ60.2%

籯誄碛
316簦豹
(6.4%)

㇆ㆱㆬ60.2%

蛭薐傈劤荈褜鮦
䊨噟繽ㆰㆱㇱ㇄ㆮ

㇗橆駄満 籯鮻橆
駄軔陽繽꾾갈䮶褜
鿇繽ㆰㆱㇱ㇄ㆮ㇗
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簦豹

ASEAN

ㆮ㈎㇘1700簦豹
籯閔1000簦豹
ASEAN长閔



倜鮦顋鬟豹侧 胯剣豹侧

2016/08/25

7閔薩ㅹ絀鰵鮦

謙緥簗珏ㄤ50ccㅖ慧幾

㇣㈗ㆹㅺ1980䎃緺
ㅹ䎃240簦豹

1150簦豹
鑌鰵荈⻕欽
6100簦豹

ㄤ50cc   ㄤ125cc  ㄤ250cc  251ccㄤ

鑌鰵ㅺ 簦豹
2015䎃43簦豹

鑌鰵ㅺ430簦豹

蛭薐傈劤荈褜鮦䊨噟繽ㆰㆱㇱ㇄ㆮ㇗

詥豹 詥豹

700簦豹
ㅐㅬ謙緥ㅺ

700簦豹



ㆬ㇇ㆬ长閔ㅹ絀鰵鮦꨽銲 䱖孡ꆀ蝑꨽銲

 籯閔2013䎃"欰欵

 ㆮ㈎㇘2014䎃顋鬟
 鮦鰵12in縄簫410簦豹
 鮦鰵12in馄988簦豹
 ㇽㇵ㇒㇘ㄤ75cc68簦豹

 ㇱ㈄㇇㈆2013䎃顋鬟

2016/08/25
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倜莆閔粔銲䋐颻ㅲㅹ絀鰵鮦

涰簦豹

ㄤ90cc 100ㄤ
110cc

125cc 150cc 250cc
ㄤ

184簦 523簦 831簦 426簦 78簦

蛭薐荈褜鮦欵噟ㇸ㈗㇎㈆Marklinesㆰㆱㇱ㇄ㆮ㇗

謙緥絀珏縄簫湱䔲
9蠔ㅖ150cc縄簫

謙緥絀珏縄簫湱䔲

ㄤ50cc 51ㄤ
150cc

151ㄤ
300cc

301ㄤ
450cc

450cc
ㄤ

4簦 136簦 14簦 0.2簦 5簦



2016/08/25絀鰵鮦ㅳㅨㅹ㇊㈎㇆㈎ㆺ
㇖㈗㇎ㅖ魂ㅒ㆗劢勻ㅹ絶鸐

 絀鰵鮦ㅺㅨㅹ麊褜暴䚍㆒ㅒ糔㆖暟ㅳㅡㅱㅫㅛㅲㅺ
ㅵㅙ魦羃腉袋ㅹ䒀ꞿㅳㅡㅱㅹㇸ㇕㈎㇆ㇾ㈆ㅖㅌ㆗

絀鰵鮦麊鯄ㅶ㆔㆗膷ㅹ崞䚍觕
ㅳ钠濼堣腉貹簪艜D㼐踐

絀鰵鮦ㅹ鹌觕ㅫㅛㅲㅵㅙ絀鰵鮦ㅹ灇瑔ㅺ傀𣏤ㅹ絀鰵鮦ㅹ鹌觕ㅫㅛㅲㅵㅙ
魦羃腉袋ㅹ䒀ꞿㅳㅡㅱㅹ蕠ㅙ倜ㅡㅎ㇠㈗㇌㇙㈆
㇢㈗ㆹ㈆ㅹꟚ涪ㆃㅯㅵㅜ㆕㆘㆗

倯貹䚍

欰崞鞹ㅹ䭁鮫

劢勻ㅹ絀鰵鮦ㅹ2ㅯㅹ倯貹䚍
• 植阨ㅹ鮫雷㇟ㆮㆹㅹ鹌觕雷

• 넝鸞獳褜넝ㅎ馯跼䚍
• 膂ㅹ䒀ꞿ

• 鯄膄蝿䖴欰崞鞹ㅹ䭁鮫
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2016/08/25絀鰵鮦ㅳㅨㅹ㇊㈎㇆㈎ㆺ
㇖㈗㇎ㅖ魂ㅒ㆗劢勻ㅹ絶鸐

 傀𣏤ㅹ絶鸐堣ꟼ荈⻕欽鑌鰵鮦㇟㇈㈖ꉟ麣瘝ㅹ蕯
薄絶鸐堣ꟼㅳ穈貪㆛ㅦ㆗ㅝㅳㅲ裑桦觕㈖䘯黝觕

満ㆲ㇜満㇈ㇵ㈗㇈幪忔ㅹ鍑嶊
麣騟䒉鏣㈖笝䭯㇂㇈㇗ㅹ署幾
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溢雷觕ㅡ鰵遤

ꞿ騃ꨄ獳褜ㅺ蕯薄絶鸐堣ꟼ
㈄㇈㇗1ㇹㆮ㈆ㅺ絀鰵鮦

幪忔ㅹㅵㅎ裑桦涸ㅵ絶鸐笨ㆃ



ㅴㅹ㆔ㅐㅵ絀鰵鮦灇瑔ㅖ
ㅎㆉㅵㅟ㆘ㅱㅎ㆗ㅕ

Mikuni touge, Hokkaido, 2013/07/09

2016/08/25
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2016/08/25絀鰵鮦灇瑔ㅹ植朐ㅹ锃叨ㆃ
 荈褜鮦䪮遭繽 2013䎃僰𣠤鮫繽

2013䎃5剢22傈ㄤ24傈 ㇠㇆ㇰㆭ㇂埆嵋
 99㇊㇒㇆㈂㈎涪邌499縮
 絀鰵鮦ꟼ鸬ㅺ1㇊㇒㇆㈂㈎涪邌ㅪㅮㅪㅹ4縮

 ㇠㈗㇌㇙㈆㇢㈗ㆹ㈆ㅹ灇瑔ㅳ貪貯ㅹ㇊㇒㇆㈂㈎

 鮦羃麊褜ㅹ灇瑔ㅖ粔
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2016/08/25㇚㈗㇉絀鰵鮦ㅹ鮦羃𦃭蕠
 絀鰵鮦ㅹ㈄ㆮ㇏㈗㆞賰ㆋ麊褜ㅹ鎘皾ㇽ㇖㈆觕ㅖ䗳

銲𦃭蕠䚍䭷垥ㅹ歎蛭絀鰵晛ISO26262堣腉𦃭
蕠欽ㅹ㇖㈗㇎谹䖤
 鑌鰵鮦ㅳㅺ蕠ㅙ殯ㅵ㆗褜ㅗ鑌鰵鮦貹ㅛㅹITS暴ㅶ絶鸐

𦃭蕠佄䴂禸㇆㇈㇕ㇻㅹ䧭卓㆞崧欽ㅲㅗㅵㅎ

ㇷ㇖ㆭㅖ㈈㈗㈆ㅣ㆗糔㆖暟
ㆆㅳ㆟ㅴ

㈈㈗㈆ㅡㅵㅎ

㇚㈗㇉ㅨㅹ1㇚㈗㇉ㅨㅹ1
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2016/08/25荈䪮繽絀鰵鮦 WG ㅶ㆔㆗鎘庠⻇꿀

 ㅌㅌㅌ ㇊㈎㇄貰獥
╠ RTK-GPSㆬ㈎㇕㇙
╡ 鮦鸞鎘
╢ ㇈㇕ㆬ6蜋袋鎘
╣ ㇸ㇕㈎㇆㈂ㇼ㈗㇎
╤ ㇆㈗㇗6蜋袋鎘
╥ ㇇ㇾㆮ㈈㇊㈎㇄

床鴟幄鬎, ⒤2012 䎃絀鰵鮦ㅹ麊褜暴䚍鿇Ꟍ麪較繽WG 絀鰵鮦ㅹ𧏾ꆀ涸鐰聆䩛岀
圓眠ㄤ饥遤⻇꿀㆔㆖𣷓㆟ㅫ紿ㄤ,⒥ Motor Ring, No. 34, 荈褜鮦䪮遭繽, 2012

15

 ㇕㇈㇗欽堣勞ㅖ넝聆1000簦薪
 ㇕㇈㇗欽堣勞ㅺꅾㅎ25kg
 ㇕㇈㇗㈄ㆮ㇏㇕㇈㇗㇂㈗㇈ㅹㆊㅹ㇖㈗

㇎ㅲꣲ㆕㆘ㅱㅎ㆗



2016/08/25

16絀鰵鮦鮦羃麊褜鎘庠ㅶㅯㅎㅱ
 䖞勻ㅹ堣唒䊨𣷓㈖荈褜鮦䊨𣷓涸ㆬㇲ㈈㈗㇐

 넝聆ㅵ堣鋰ㅲ넝然"㈖넝礵"ㅶ鎘庠
 ㇕㇈㇗㇂㈗㇈㈖㇕㇈㇗㈄ㆮ㇏㈗ㅹ㇖㈗㇎ㅹㆊㅲ

簗菙ㇰㆭ㈗㈆㇘蕯麣ㅹ㇖㈗㇎ㅺㅵㅎ

 䞔颴猰𣷓涸ㅶ罋ㅒ㆗倜ㅡㅎㆬㇲ㈈㈗㇐
 𦃭聆ㅲ署然"㈖署礵"ㅹ㇊㈎㇄㆞蝝欽ㅣ㆗ㅖ

鮫ꆀㅶ㇖㈗㇎㆞谹㆗ㅝㅳㅲ然"㆐礵"㆞ㆵ㇟㈗ㅣ㆗
 ㇊㈎㇆㈎ㆺㅺ簗菙㈄ㆮ㇏㈗蕠較㆞徽韋ㅶ넝걼"ㅲ遤ㅐ



爡繽ㆮ㈎ㇰ㈄ㅳㅡㅱㅹ
絀鰵鮦㇊㈎㇆㈎ㆺ㇖㈗㇎ㅹ崞欽

Sou-unkyo mountans, Hokkaido, 2013/07/09

2016/08/25
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2016/08/25耏嵋匟䋐ㅹ麣騟笝䭯
 簗僴䎃2剢20傈䒦𣷓鿇ㅲㅹ嵋匟䋐ꞿㅹㅞ闌怴

 嵋匟䋐ㅺ頃燉荈屚羃1罰ㅹ盖椚麣騟䒀ꞿ 8,359km
 䋐薩ㅹ蕯薄倵鏣ㅹ笝䭯盖椚顤ㅺ䱿鎘䎃鯲陦260葅薪

ⓧ䎃꟦80ㄤ90葅薪ㅶ䫇ㅒㅪㅎ

 麣騟ㅹ盖椚簗僴䎃3剢ㅳ僴䎃6剢ㅹ嵋匟䋐䕵䨽ㆃㅹ耀ㅗ谹㆖
 麣騟㇂㈎㇄㈆㇎㈎㇗ㅶ耻걾ㅡ騟꬗䚍朐鎘庠爡ㅵㅴ㆞翻ㅮㅱ騟꬗

锃叨ㅡ酡脖皘䨽㆞寸𧏾ㅣ㆗ㅖㅝㅹ锃叨顤欽ㅖ鮫ㅗㅎ
 簗菙ㅹ荈褜鮦 + ㇈ㇹ㈗㇗ㇰㆳ㈎ㅶ㆔㆗譹袘雷㇊㈎㇆㈎ㆺㅶ㆔㆗

騟꬗䚍朐锃叨ㆍ涫颻ㅡㅱㅎ㆗ㅖ礵"涸ㅶㆍ簯詡蜋

䋐薩㆞饥㆗絀鰵鮦ㅹ麊褜㇊㈎㇆㈎ㆺ㇖㈗㇎㆞崞欽
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2016/08/25騟꬗䚍朐锃叨ㅹꟼ鸬灇瑔
䋐孖ㅶ㆔㆗騟꬗殯朐颴趐ㆬㇲ㈅

 ㇈ㇹ㈗㇗ㇰㆳ㈎ㅹ
ㆵㇼ㈄堣腉ㅳGPS堣腉
㆞蝝欽ㅡㅱ騟꬗殯朐㆞
颴趐
 ㅬㅻ㈇ㇸ詥衝䋐
 ㅎㅮㅬㆎㅔ

嵋匟䋐

19



20

絀鰵鮦㇊㈎㇆㈎ㆺ㇖㈗㇎ㅹ
騟꬗䚍朐锃叨ㆃㅹ䘔欽

Class
宏彊庠ꆀ Class

騟꬗䚍朐庠ꆀ鮦
Class
袘鸞"鎘 Class

湡鋔㈖羃䠬

礵"

蝝肜䚍

넝

넝
麣騟朐䡾㆞邌ㅣ䭷垥

IRI閔ꥷ㈄ㇰ㇜㇈䭷侧

 騟꬗䚍朐锃叨㆞遤ㅐ簪ㅲ䗳銲ㅵ㇖㈗㇎
 翻欽ㅡㅪ絀鰵鮦ㅹ鮦珏㆐㇄㇈ㇵ㈎㇆㈂㈎ㅹ䞔颴
 ㇊㈎㇄ㅹ谹緥罰縧ㅳ閑𧏾倯岀
 250mm꟦ꥫㅲ詅蜏㆕㆘ㅪ麊褜㇖㈗㇎ㅳ罰縧䞔颴
 皾蛭ㅶ䗳銲ㅵ갪湡ㅹ㇖㈗㇎

 ㇟㇜簪㇟㇜簫ㅹ魂罰饥遤騃ꨄ250mm
儗꟦鸞"80km/h

IRIㅺ80km/hㅲ饥遤ㅣ㆗鮦籚㆞250mm꟦ꥫㅲ庠𧏾ㅣ㆗

2016/08/25



ひび割れ率

轍掘れ量

IRI

ポットホール

パッチング

段差
沈下・水たまり

筨褧満ㄔ㇢㇒ㆺ㇖㈗㇎ㅹ崞欽ㅶ㆔㆗
騟꬗盖椚ㅹ넝"觕ㄕ⻇鏾⻇꿀 (2014)
 ⻇꿀薩𨼲

 ㇟㇈㆐㇎ㆹ㇆㈗ㅵㅴㅹ蕯薄ㅹ
鑌鰵鮦鮦薩ㅶㆵㇼ㈄ㅳ袘鸞"
㇊㈎㇄㆞ㅯㅛㅱ䒀ㆄ2簦kmㅹ
㇖㈗㇎㆞讖꧊㈖蜋匿

 ⻇꿀穠卓
 䖞勻ㅹ騟꬗䚍朐庠𧏾鮦㆞翻ㅮㅪ颻貪ㅳ嫰鯰ㅡㅱ蕠7锃叨

갪湡籯騟꬗ㅹ蛩蛦"貪ㅎ㆞爙ㅣIRIㅽㅾ蠔㆘桦鱺䱠
㆘ꆀㅹ3갪湡ㅲㅺ庠𧏾鮦ㅳ貯玎"ㅹ䚍腉ㅲㅌㅮㅪㅖ
ㇸ㇒㇗ㇶ㈗㈆㇠㇒㇐㈎ㆺㅹ侧媮䊴導簫㈖宏ㅪㆉ㆖
ㅹ4갪湡ㅶㅯㅎㅱㅺ鮫ㅗㅵꥫㅪ㆖ㅖㅌㅮㅪ



2016/08/25絀鰵鮦ㅲ㇊㈎㇆㈎ㆺㅣ㆗䠐纏
㇊㈎㇆㈎ㆺ腉袋

 鑌鰵鮦ㅺ麣騟㆞鮦简ㅶ屟ㅮㅱ简涸ㅶ饥遤ㅣ㆗ㅖ絀鰵鮦ㅺ꬗
涸ㅶ饥遤ㅡ㆔㆖㇊㈎㇆㈎ㆺㅖㅡ㆐ㅣㅎ

 絀鰵鮦ㅺ署敌顤署橆駄頾蚚ㅹㅪㆌ鿞肜迄㆐ꆃ輐堣ꟼㅵㅴ
ㅹ䋐薩㇄㈗㇢㇈ㅹ駈ㅳㅡㅱ蝝欽ㅟ㆘㆗
 䋐薩ㅹ傈䌢涸ㅵ㇖㈗㇎㆞嫣傈笨繎涸ㅶ꧊ㆌ㆗ㅝㅳㅖㅲㅗ㆗

瑎

22



23

絀鰵鮦㇊㈎㇆㈎ㆺ㇖㈗㇎ㅕ㆕
騟꬗䚍朐ㅹ皾蛭

 IRIㅶ㇟㇜簪ㅳ㇟㇜簫ㅹ魂罰ㅖ䗳銲
ⓧ 皾蛭ㅣ㆗䗳銲ㅖㅌ㆗

 袘鸞"ㅹ琎蜋ㅲ皾蛭⾘腉

 ꆃ輐堣ꟼ鄩噟鮦20豹ㅶ糔ㅦㅱㅹ㇖㈗㇎谹䖤彊苤籯

㇟㇜簪 ㇟㇜簫

㇊㈎㇆㈎ㆺ㈁㇚㇒㇗
GPSㅳ㈈ㆶ㈗

IRI皾蛭ㅶ䗳銲ㅵ袘鸞"ㅹ㇖㈗㇎
谹䖤ㅹㅪㆌㅹ㇊㈎㇄谹緥罰縧

ܫܴܫ ൌ න ܼଶሶ െ ܼଵሶ
௅/௏

଴
ݐ݀ /L

ܼଵ, ܼଶ:㇟㇜簪 簫 颵ꆀㅹ넝ㅟ ݉݉
ܼଵ,ሶ ܼଶሶ : ܼଵ, ܼଶㅹ儗꟦ㅹ歎ꟼ侧ሾ݉/ݏሿ
饥遤騃ꨄሾ݉ሿ:ܮ
ሿݏ儗꟦ሾ:ݐ
ܸ:饥遤鸞"ሾ݉/ݏሿ

䋐薩ꆃ輐堣ꟼㅹ鄩噟鮦

2016/08/25



閔薩倜鮦顋鬟豹侧 絀鰵鮦籯䗰ㅹ絶鸐爡繽ㅹ铬겗

 蝝肜䚍ㅹ貹簪
 꽎鰵颻ㅹ侭苤
 𦃭蕠䚍ㅹ然胯

 蝝肜䚍縄魯ㅹ湡涸ㅹ蠞蛭
 麊鯄ㅹ嚂ㅡㅟㅹ薶钠陎
 麊鯄褜羖ㅶ㆔㆗膷ㅹ崞䚍觕ㅶ

缽ㅐ艜D㼐踐ㅹ貹簪
 糔㆘ㅻ糔㆗ㆆㅴ爡繽ㅖ㆔ㅙㅵ

㆗ㇰㆭ㈗㇘㇟㇒ㆹ
 綯ㅹ遤褜眔閂ㅹ䭁鮫
 ㇊㈎㇆㈎ㆺ㇖㈗㇎ㅹ崞欽

2016/08/25
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絶鸐爡繽㆞魂ㅒ㆗ㅶㅺ
絀鰵鮦㆞谹㆖䋆ㅙ橆駄ㅕ㆕

꽎犜谹箍㆖孖꟦麪鎶ㅶ
㆔㆗谹箍㆖䓼觕ㅲ
鿪䗰鿇ㅹ謙緥ㅖ慧幾

鯪荈褜鮦ㅹ兛讎
ㅲ謙緥ㅖ慧幾

䵿醢ꨵ鑧ㅹ兛讎ㅲ
獳褜ㅹ湡涸ㅖ幾瀕



Bikeinformatics
絀鰵鮦鮦鯹㇊㈎㇄ㅶ㆔㆗㇊㈎㇆㈎ㆺ
ㆮ㈎ㇰ㈄ㅳ㇢㇒ㆺ㇖㈗㇎ㅹ蠞蛭

Parking lots of Hamanako Garden Park, Hamamatsu, 2012/01/11

2016/08/25
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嵋匟䋐

罰縧ㅳ麊褜ㅹ
鎘庠㇖㈗㇎

籅歲籯ㅹ
絀鰵鮦㈁㈗㇅

爡繽㇚㈗㇉耏1
鮦羃麊褜ㅹ鍑匿ㅳ
𦃭蕠䚍ㅹ貹簪

絀鰵鮦欵噟歲

爡繽㇚㈗㇉耏2
麣騟ㆮ㈎ㇰ㈄笝䭯盖椚
ㅹㅪㆌㅹ騟꬗朐屣锃叨

魯鿇ㅹ㇢㇒ㆺ㇖㈗㇎㆐
ㆴ㈗ㇲ㈎㇖㈗㇎ㅹ
窟貪蝝崞欽

╣ ㆴ㈗ㇲ㈎㇖㈗㇎ㅳㅡ
ㅱ蝝欽⾘腉ㅵAPIㅹ䲿耷

ㇼㆮ㈎䋐颻ㅹ
ASEAN长閔ㆃㅹ㾜Ꟛ

ITS㇄㈗㇢㇈㆐
ㆬㇲ㈅㇀㈗
㇆㈂㈎ㅳㅡㅱ
ㇰㆭ㈗㇘㇟㇒ㆹ

╡ ꨵ𢷡頃彊挿ㅹ㇖㈗
㇎㆐鮦羃麊褜㇖㈗㇎㆞

欽ㅎㅪ庠罰넝礵"觕
╠ 絀鰵鮦㇊㈎㇆㈎ㆺ

HW & OS ㅹꟚ涪

╢ 阷閃㆐孡韋瘝ㅹ㇖㈗
㇎㆞欽ㅎㅪ㈄ㇴ㈆緥ㅛ

圓鸡觕ㅟ㆘ㅪ
絀鰵鮦big data

G瑞꟦䞔颴ㅳㅡ
ㅱㅹ礵"貹簪

絀鰵鮦㇊㈎㇆㈎ㆺ頃湍
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絀鰵鮦㇊㈎㇆㈎ㆺ頃湍
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ㅨ㆘㆕ㅹ㇖㈗㇎㆞ㅴㅐ㆐ㅮㅱㆮ㈎㇎㈗㇜㇒㇗ㅲ鷏㆗

1st issue : Internet of Motorcycles
 絀鰵鮦㇊㈎㇆㈎ㆺㆮ㈎ㇰ㈄㆞ㅴㅐ㆐ㅮㅱ然甧ㅣ㆗ㅕ

 絀鰵鮦ㅹ䞔颴㆞ㅴㅐ꧊ㆌ㆗ㅕ
 鮦羃麊褜㆞麊褜㇊㈎㇄ㅲ㇊㈎㇆㈎ㆺ
 ㅨ㆘㆕ㅹ㇖㈗㇎㆞ㅴㅐ㆐ㅮㅱㆮ㈎㇎㈗㇜㇒㇗ㅲ鷏㆗
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2nd issue : BIGDATA
 ꧊ㆌㅪ欰㇖㈗㇎ㅕ㆕ㅴㅹ㆔ㅐㅶㅡㅱ

蝝崞欽⾘腉ㅵ圓鸡㆞䭯ㅮㅪ㇢㇒ㆺ㇖㈗㇎㆞蠞蛭ㅣ㆗ㅕ
 ㈄ㇴ㈅㈎ㆺ㆐ㆬ㇝㇕㈗㇆㈂㈎
 銲荈褜觕

╢ 阷閃㆐孡韋瘝ㅹ㇖㈗
㇎㆞欽ㅎㅪ㈄ㇴ㈆緥ㅛ
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ㅱㅹ礵"貹簪

絀鰵鮦㇊㈎㇆㈎ㆺ頃湍
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3

簗菙㈄ㆮ㇏ㆃㅹㇰ㈗㇘㇟㇒ㆹ

3rd issue : 
Application and Services
 蠞蛭ㅡㅪ㇢㇒ㆺ㇖㈗㇎ㅶ

ㅴㅹ㆔ㅐㅵ䘔欽ㅖㅌ㆗ㅕ
 鮦羃麊褜鍑匿ㅳ𦃭蕠䚍貹簪
 麣騟笝䭯盖椚ㅹㅪㆌㅹ

騟꬗朐屣锃叨
 簗菙㈄ㆮ㇏ㆃㅹㇰ㈗㇘㇟㇒ㆹ



薶"逞ㅐㄔ絀鰵鮦㆞ㄕ灇瑔ㅡㅵ
ㅎㅳㅎㅛㅵㅎㅹㅕ

2016/08/25
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ㄤ鑌鰵鮦ㅹ灇瑔ㅹ崧欽ㅲㅺ㇏ㇼㅵㅹㅕㄤ
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鮦羃ㅹ㇊㈎㇆㈎ㆺㅶㅯㅎㅱ

 ㇖㇟ㆮ㇈ㅺ崧欽ㅲㅗ㆗ㅕㆍㅡ㆘ㅵㅎ
 ㅪㅫ㇆㇈㇕ㇻㅺ崧欽ㅲㅗㅵㅎ

 齎襂魂觕ㅹ麩ㅎ
 ㈈㈗㈆錬ㅶ鮫ㅗㅵ䊴

 ꅾ䗰罰縧魂觕ㅹ麩ㅎ
 ꅾꆀ

 䵧糔罏60kg
 絀鰵鮦100ㄤ300kg
 鑌鰵鮦800ㄤ2000kg

 ꅾ䗰
 絀鰵鮦䵧糔罏ㅹꅾ䗰罰縧ㅺ

麊鯄籯ㅶ鮫ㅗㅙ魂觕
 鑌鰵䵧糔罏ㅺㆆㆇ閑𧏾

水平面

ݎ݉ ሶ߰ ଶ

݉g

車体ロール角

力学的ロール角

運転者を含めた
重心位置

接地点と車体中心線のズレ

麊鯄籯ㅶ
鮫ㅗㅙ魂觕

車両のみの
重心位置

ライダーの
重心位置
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33獳褜䚍ㇽ㇢㈅㇕ㆭㅹ麩ㅎ
 麣騟薩ㅹ獳褜䚍

 絀鰵鮦ㅺ麣騟䌴較薩㆞꬗涸ㅶ獳褜
 鑌鰵鮦ㅺ简涸

 絀鰵鮦ㅺ稢ㅎ麣㆐劢莧鄲騟暴ㅶ倜莆閔ㆍ饥遤
 ㆔㆖㇠㈗㇌㇙㈆ㅵ欽鷿

 籅歲ㅹ9蠔ㅺ150cc縄簫ㅹㇺ㇚㇟ㆮㆹ
 ㆔㆖㇠㈗㇌㇙㈆ㅵ遤褜㾶娖ㅖ㇊㈎㇆㈎ㆺ⾘腉

ㄔ鑌鰵鮦㆔㆖ㆍ絀鰵鮦ㄕㄔ絀鰵鮦ㅝㅨㄕㅲㅺㅵㅙ
ㄔ鑌鰵鮦ㅳ貯瘝ㅹ豹侧ㅲ獳褜䚍ㅹ殯ㅵ㆗絀鰵鮦ㆍ
㇊㈎㇆㈎ㆺㅣ㆗ㅝㅳㅲ㇖㈗㇎㆞酡𦙾ㅡ貪ㅐㄕㅖ姻鍑

㆔㆖넝庠罰礵"ㅖ
銲実ㅟ㆘㆗

㆔㆖𦃭聆ㅶ



ㅴㅐ㆐ㅮㅱ / ㅴ㆟ㅵ㇖㈗㇎㆞
絀鰵鮦ㅕ㆕䖤㆗ㅕ

2016/08/25
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佄疩廩, 2013/07/13



絀鰵鮦ㅹ鮦羃麊褜鎘庠

 鎘庠갪湡㈖걼"
 乼羖蕙袋 100ㄤ侧kHz
 麊褜袘鸞"100ㄤ2kHz
 罰縧齎襂10Hzㄤ

 銲実䚍腉㈖礵"
 鮦羃䮶褜ㅹ嗚蛭
 ±5%縄簫
 諂儗䚍儗螋貯劍

 ㅨㅹ緢
 鮀瀕㇂㇈㇗넝ㅙㅱㆍ鏩𨼲

騟꬗䚍朐锃叨瘝ㅹ譹袘雷㇊㈎㇆㈎ㆺ

 鎘庠갪湡㈖걼"
 麊褜ㄤ100Hz
 罰縧1Hzㄤ

 銲実䚍腉㈖礵"
 鮦简薩罰縧ㅹ鮫ㆉㅕㅵ暴𧏾
 署㇂㇈㇗

 ㅨㅹ緢
 鮫ꆀㅶ㇖㈗㇎ㅖ谹㆘㆗緡穈ㆊ
 兛媮翻ㅎㅶ撕㆛ㅡㅟㅖㅵㅎ
 ꂁ简ㅹ搀简觕ꨵ彁ㅹ搀简觕

2016/08/25
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㇚㈗㇉ㅶ㆔㆗㇖㈗㇎谹䖤銲縮ㅹ麩ㅎ



2016/08/25

36
㇊㈎㇆㈎ㆺ㇆㇈㇕ㇻㅹꟚ涪

 铬겗
 鮦羃麊褜鎘庠㆞罋ㅒ㆗ㅳㅴㅐㅡㅱㆍ넝礵"ㅹ倯

ㅶ䮶㆘ㅱㅡㆉㅐ
 ㈁㈗㇅譹袘雷㇊㈎㇆㈎ㆺ㆞罋ㅒ㆗ㅳㅴㅐㅡㅱㆍ

𦃭ㅕ㆙ㅐ䝤ㅕ㆙ㅐ礵"ㅶㅵ㆗
 倯ꆙ

 絀鰵鮦ㅹ鮦羃麊褜ㅹ劤颵㆞䯝ㅒㅪ剑署ꣲㅹ㇆㇈㇕
ㇻ圓䧭ㅶㅡㅨㅹ籯ㅲ넝礵"觕㆞湡䭷ㅣ

ㅨㅐㅲㅵㅎㅳ鑌鰵鮦ㅹ鮦鯹㇊㈎㇆㈎ㆺㅨㅐㅲㅵㅎㅳ鑌鰵鮦ㅹ鮦鯹㇊㈎㇆㈎ㆺ
㇆㇈㇕ㇻㅳㅹ䊴殯ㅖㅵㅙㅵ㆗



2016/08/25㇊㈎㇄讎ㅾ㇄㈗㇢㇈ㇲ㈄㇒㇗
ㇰㆳ㈗ㇻㅳㅡㅱㅹ㇈ㇹ㈗㇗ㇰㆳ㈎

 薩詿㇊㈎㇄
 3鯥袘鸞"㇊㈎㇄
 3鯥㇇ㇾㆮ㈈㇊㈎㇄
 3鯥阷煁孡㇊㈎㇄

 GPS 谽胸堣
 ㇈ㇹㇶㆬㇲ㈅ㅹㇲ㈄㇒㇗ㇰㆳ㈗ㇻ

 Google Play, iTunes App Store, etc.
 搀简鸐胸堣腉

 鮦鯹堣ㅹ㇂㇈㇗ㅳ兛讎ㅹ逞겗㆞
簗"ㅶ鍑寸ㅲㅗ㆗

ㅡㅕㅡ劤䔲ㅶ
㇈ㇹㇶㅺ翻ㅎ暟ㅶㅵ㆗ㅹㅕ

37



2015/08/21
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㇈ㇹ㈗㇗ㇰㆳ㈎㈖
㇊㈎㇆㈎ㆺㆬㇲ㈅ㅹꟚ涪ㅳ䚍腉嗚鏾
 ㇊㈎㇄ㅹ䚍腉

 ㇝ㆮ㇉ㅖ鮫ㅗㅎㆍㅹㅹ䘔瘶䚍㆐然"ㅺ⻇欽䚍ㅌ㆖
 谹㆖緥ㅛㅹ逞겗

 谹㆖緥ㅛㅹ"ㅶㅥ㆘ㅪ㆖谹㆖緥ㅛ鋰薌ㅹ䓼"ㅲ
㇊㈎㇆㈎ㆺㅶㅻ㆕ㅯㅗ

 諂儗䚍ㅶ逞겗
 ㈅ㆬ㈆㇎ㆮㇻOSㅲㅵㅙ㇄㈎ㇲ㈅㈎ㆺ

㈇㈗㇗ㅖ簯𦃭𧏾
 攦ㅹ逞겗

 ꨵ彁ㅺ鮦籚ㅕ㆕谹㆘㆗ㅖ攦凐饥ㅖ걼涪
 蝝肜䚍ㅹ逞겗

 嫣鑚鄲滠ㅡㅱㆬㇲ㈅㆞甧ㅬ簪ㅜ㆗ㅝㅳㅹ
撕㆛ㅡㅟ

AQUOS PHONE (SH-01, 2012, Android OS 2.2) ㅲㅹ鎘庠穠卓



挽欽㇊㈎㇆㈎ㆺ㇆㇈㇕ㇻㅹ罋周
 鋵堣

 罰縧鎘庠GPS
 ㇖㈗㇎㈈ㆺ

 醱侧ㅹ麊褜㇊㈎㇄
 𦃭聆ㅶ䩛ㅶ蕙㆘㆕㆘㆗

袘鸞"錬鸞"阷煁孡
ㅹ貢3鯥㇖㈗㇎

 絀鰵鮦ㅹ鮦羃麊褜
ㅺ4ㆵ䨽ㅶ蜋ㅛ㆕㆘㆗
 ㇞㈎㇘㈆ㅳ㇄㇈ㇵ㈎㇆㈂㈎

 ㇈ㇹ㈗㇗ㇰㆳ㈎
 䲿周㇆㇈㇕ㇻㅹ㇄ㇱ㇊㇒㇗ㅳㅡㅱ蝝欽⾘腉
 鋵堣 + ㇞㈎㇘㈆or ㇷ㇖ㆭㅹ麊褜㇊㈎㇄ㅳㅡㅱ褜羖

on handle
(above suspension)

on front fender
(under suspension)

on swing arm
(under suspension)

on body frame 
(above suspension)
on body frame 

(above suspension)

2016/08/25
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鮦羃麊褜ㇽ㇖㈆ㅹ鍑僇ㅶ䗳銲ㅵ갪湡

 湫䱸鎘庠ㅲㅗㅵㅎ갪湡ㅺ鎘庠ㅲㅗ㆗鎘庠膻ㅕ㆕䱿𧏾

鍑僇ㅶ䗳銲 荈䪮繽WG 䲿周䩛岀
鸞" ほ ほ ほGPS

㈃㈗錬鸞" ほ ほ ほIMU
㈃㈗錬 ほ ほ ほGPS

㈈㈗㈆錬鸞" ほ ほIMU
㈈㈗㈆錬 ほ ほ 銲䱿𧏾

袘鸞" ほ ほIMU
乼菭錬 ほ ほ 銲䱿𧏾
乼菭袋 ほ ほ 銲䱿𧏾

埆ㅣㆄ㆖錬 ほ ほ 銲䱿𧏾
罰縧 ほ ほGPS

40
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2016/08/25㇊㈎㇆㈎ㆺ㈁㇚㇒㇗ ver. 1 (2012)

 ㇂㇈㇗ 秈48,000薪 + GPS緥ㅗPC
 荈羖麊褜㇊㈎㇄IMU秈12,000薪 x 4

mbed
(microcomputer)

gyro 
sensor

錬鸞"
㇊㈎㇄

袘鸞"
㇊㈎㇄

阷煁孡㇊㈎㇄
孡阦㈖庛"

㇊㈎㇄
80mm

41



2016/08/25㇊㈎㇆㈎ㆺ㈁㇚㇒㇗ ver. 1 嚊錁
㇞㈎㇘㈆

ㇰ㈈㈎㇗㈖㇟㇜簪

ㇰㆱ㈎㇏㈗
ㇰ㈈㈎㇗㈖㇟㇜簫

㇈ㆮ㈎ㆺㆬ㈗ㇻ
㈅ㆬ㈖㇟㇜簫

ㇷ㇖ㆭ
㈅ㆬ㈖㇟㇜簪

㇈ㇹ㈗㇗ㇰㆳ㈎ㅳ
挽欽㇊㈎㇄

挽欽㇊㈎㇄

挽欽㇊㈎㇄

挽欽㇊㈎㇄

GPSㅳ
㈈ㆶ㈗PC

42



 ver. 12012䎃
 麊褜㇊㈎㇄㈁㇚㇒㇗

謙聆12,000薪玎"/豹
 1㇆㇈㇕ㇻㅲ4豹䗳銲

 ㇖㈗㇎谹䖤欽PCㆍ䗳銲

 ver. 22014䎃
 麊褜㇊㈎㇄㈁㇚㇒㇗

謙聆3,000薪玎"/豹 ×4豹
 ㇖㈗㇎谹䖤欽㇖㇟ㆮ㇈

謙聆18,000薪玎"
 搀简堣腉緥ㅗSDㆵ㈗㇘
 GPS ㇐㇒ㇲ

2016/08/25㇊㈎㇆㈎ㆺ㈁㇚㇒㇗ㅹꟚ涪

mbed ㇹㆮ㇂㈎

錬鸞"
㇊㈎㇄

袘鸞"
㇊㈎㇄

阷煁孡
㇊㈎㇄

孡阦㈖庛"
㇊㈎㇄ GPS

谽胸堣

㇖㈗㇎
胯𣏤欽

ㇹㆮ㇂㈎

ꞿㅎ㇀㈗ㇱ㈆ㅲ
䊩ㅹ㇊㈎㇄㆞4ㅯ䱸竲

鿇躻緺48,000薪+
蝑ㅶ㈈ㆺ欽PCㅳGPS 30,000薪

43

袘鸞"㈖錬鸞"㈖
阷煁孡㈖庛"㇊㈎㇄

Ver. 1

Ver. 2

IMU㇊㈎㇄ㅹ
溢雷觕

GPS薩詿觕



2016/08/25㈁㈗㇅㇢㈅㇕ㆭㅹ貹簪
 譹袘雷㇊㈎㇆㈎ㆺㅲㅺ㈁㈗㇅㇢㈅㇕ㆭㅖꅾ銲

 灇瑔欽鷿ㅲㆍ搫㆖
 鄲滠ㅹ𨼲僒䚍

 PCㅶ㆔㆗㈈ㆺㅹ逞겗
 ㇂㇈㇗㇄ㆮ㇉㇊ㆷ㈀㈅㇕ㆭ罣膛䚍
 ㈅ㆬ㈆㇎ㆮㇻ䚍

 鋅司ㅒㅹ逞겗
 溢雷觕

 膴滠ㅹ𨼲僒䚍堣鋰ㅹ胯𦀗䚍
 ㇂㇜ㆹ㇎觕ㅡ㇊㈎㇄ㅳ鋵堣㆞蜋ꨄ

 ㇖㈗㇎讖꧊ㅹ𨼲僒䚍
 搀简堣腉緥ㅗSDㆵ㈗㇘ㅶ㆔㆗

㇖㈗㇎鯄鷏

44

Ver. 1 Ver. 2

谹㆖緥ㅛ㆐ㅣㅙㅵㅮㅪ

PCㅲ㈈ㆸ㈎ㆺㅡㅱㅱㅺꨄ㆘㆕㆘ㅵㅎ
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BKI2SU
痥2籅緺㇊㈎㇆㈎ㆺ㈁㇚㇒㇗

 ꫬmbedLPC1768翻欽
 ㆹ㈈㇒ㆹ礵"蒪猕

 ㇈ㇵ㇒ㆹ50ppm
⻇庠 5ppm

 ㇎ㆮㇹ蠔鴥ㆊㆍ5ppm
ㅚ㆕ㅎㅹ礵"ㅲ褜羖

 鎸ꐮ儗螋ㅺGPS谽胸堣ㅹ
1Hz貯劍胸貊蛭袋ㅲ酡姻
 GPS鎘庠ㅫㅳ铎䊴ㅹ儗꟦

涸ㅵ襳琎ㅖㅵㅎ
 緊䖓ㅹ紺𧏾

 劤羃ㅹ溢雷觕
 RTK-GNSS ⾘腉ㅵ㇐㇒ㇲ

ㅶ䊴剏ㅒ넝礵"觕

mbed LPC1768
Cortex-M3 96MHz, 

64KB RAM

SkyTraq Venus 638
(GPSㅹㆊ20Hz庠
罰, PPS胸貊蛭袋)

IMU InvenSence
MPU-9150

3鯥袘鸞"㈖錬
鸞"㈖阷煁孡

SDㆵ㈗㇘
剑鮫4ㅯ

넝礵"觕ㅺ鹌㆟ㅲㅎ㆗ㅖ㇂㇈㇗넝ㅶ5簦薪馄
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BKISUlite
溢雷㇊㈎㇆㈎ㆺ㈁㇚㇒㇗

 NavSpark-GL25$翻欽
 ㇹ㈆㇐GNSS徽䘔谽胸堣

 GPS, QZSS, GLONASS徽䘔

 ㇹㆮ㇂㈎LEON3 100MHz,
212KB RAM

 Arduino IDEㅲꟚ涪⾘
 ㈄ㆮㇱ㈄㈅ㅖ簯𦃭𧏾

 ㇎ㆮㇹ蠔鴥ㆊㅹ礵"ㅖ署ㅎ
 100ppmㅚ㆕ㅎㅹ礵"ㅶㅵㅮㅱㅎ㆗

 儗螋ㅺGPS谽胸堣ㅹ1Hz貯劍胸貊蛭袋ㅲ酡姻⾘腉
 GPS鎘庠ㅫㅳ铎䊴ㅹ儗꟦涸ㅵ襳琎ㅖㅵㅎ

 緊䖓ㅹ紺𧏾
 ꆃ輐堣ꟼ瘝ㅹ魯鿇ㅶ誀袋㆞耻걾ㅡㅪ颻貪罰縧䞔颴ㅹㇲ㈄ㆮ㇟㇆ㅳ㇊㈎㇆

㈎ㆺ㇖㇟ㆮ㇈游ꨇ儗ㅹ㇊ㆷ㈀㈅㇕ㆭ㆞罋ㅒㅵㅎㅳㅎㅛㅵㅎ

IMU InvenSence
MPU-6050

3鯥袘鸞"㈖
錬鸞"

剑鮫2ㅯ㇟㇜
簪㈖㇟㇜簫

署㇂㇈㇗觕㆞罋ㅒ署㇂㇈㇗觕㆞罋ㅒ
知僒晛ㆍ醡羖

鑐羖 2 簦薪



㇢㇒ㆺ㇖㈗㇎ㅲㅌ㆗螻ㅶ
㈅㇒㇐㇖㈗㇎ㅲㅌ㆘

Mikaeridai viewing platform, Rishiri island, Hokkaido, Aug. 21, 2014

2016/08/25
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2016/08/25谹䖤儗ㅶ㇖㈗㇎ㅺ넝礵"ㅲㅌ㆘ㅕㅡ

 谹䖤ㅡㅱㅎ㆗㇖㈗㇎
 4ㆵ䨽ㅹ麊褜㇊㈎㇄

 3如蓿袘鸞"錬鸞"剑鮫400Hz
 GPSㅶ㆔㆗罰縧䞔颴

 箮"穗"20Hz䯲䯝遹僤ㅹ朐屣1Hz
 欰㇖㈗㇎ꆀㅺ㇟ㆮ㇙㈅ㅲ30MB/h玎"

on handle
(above suspension)

on front fender
(under suspension)

on swing arm
(under suspension)

on body frame 
(above suspension)

on body frame 
(above suspension)

48



2016/08/25荈䪮繽絀鰵鮦WGㅳㅹ鎘庠⻇꿀

 2014䎃11剢1ㄤ2傈 𪘂鬎㇈㇣㈗㇘ㆰㆱㆮㅶㅱ
 荈褜鮦䪮遭繽ㅹ礵𪀚ㅵ㇊㈎㇆㈎ㆺ㇆㇈㇕ㇻㅳ貯儗ㅶ䔲ㇲ㈈

㇇ㆱㆹ㇗ㅹ㇊㈎㇆㈎ㆺ㇆㇈㇕ㇻㆍ䵧鯹ㅡㅱ鎘庠
 姻鍑㇖㈗㇎㆞貯儗ㅶ谹䖤ㅡ䲿周㇊㈎㇆㈎ㆺ㇆㇈㇕ㇻ㆞鐰聆

49



2016/08/25Roll rate: JSAE vs. Ours

JSAE
䲿周㇆㇈㇕ㇻ

50



2016/08/25Roll angle: JSAE vs. Ours

JSAE
䲿周㇆㇈㇕ㇻ

誅秪ㅵㆴㇰ㇊㇒㇗铎䊴酡
姻ㅲㅺㅐㆉㅙㅎㅕㅵㅎ

㈈㈗㈆㈇㈗㇗ㅹ琎蜋ㅲ実ㆌㅪ
㈈㈗㈆錬ㅺ儗꟦ㅳㅳㆍㅶ铎

䊴ㅖ襳琎

52



2016/08/25
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絀鰵鮦 INS (Integrated navigation 
system) ㅹ鑐羖

 IMUㅳGPS㆞穈貪ㅦㅪ窟貪㇙㇢㇁㈗㇆㈂㈎㇆㇈㇕ㇻ
 IMU3鯥袘鸞"3鯥錬鸞"

 ㇄㈎ㇲ㈅㈎ㆺㅺ100Hz縄簪ㅲ䘔瘶䚍ㅺ㆔ㅎ
 ㆴㇰ㇊㇒㇗铎䊴ㇶ㈊ㆮ㇗㇝ㆮ㇉ㅖ鮫ㅗㅎ
 琎蜋ㅲ鸞"罰縧齎襂錬㆞実ㆌ㆗ㅳ铎䊴ㅖ襳琎ㅣ㆗

 GPS罰縧鸞"倯罰錬
 ㇄㈎ㇲ㈅㈎ㆺㅺ剑鮫20Hz玎"
 罰縧铎䊴ㅺ侧mㅡㅕㅡ鸞"㈖倯罰錬ㅹ铎䊴ㅺ溢ㅟㅎ
 儗禸蜮ㅲㅹ铎䊴ㅺ襳琎ㅡㅵㅎ

 ㆵ㈆ㇹ㈎ㇰㆭ㈆㇎瘝㆞欽ㅎㅱ黝𧘱酡姻ㅣ㆗



2016/08/25

54

㇊㈎㇄ㇰ㈗㇇㈂㈎ㅶ㆔㆗
齎襂錬ㅹ䱿𧏾

 欽ㅎㅪ㈈㈗㈆錬ㅹ䱿𧏾倯岀ㅳㅨㅹ暴䗙
 錬鸞"ㅹ儗꟦琎蜋ㅶ㆔㆗㈈㈗㈆錬䱿𧏾

 錬鸞"㇊㈎㇄ㅺ澓꟦ㅹ魂觕ꆀㅶㅯㅎㅱ䘔瘶䚍ㅳ然"
ㅖ넝ㅎ

 錬鸞"㇊㈎㇄ㅹ庠𧏾膻ㅶㅺ簗𧏾ㅹ铎䊴ㅖ𣏤阨ㅣ㆗
ㅪㆌ琎蜋ㅶ㆔㆖铎䊴ㅖ襳琎ㅣ㆗

 ꅾ袋ㅳ黅䗰袋ㅶ㆔㆗㈈㈗㈆錬䱿𧏾
 儗꟦ㅶꟼ㆛㆕ㅵㅎ倯岀ㅶ㆔ㅮㅱ䱿𧏾ㅣ㆗ㅪㆌ儗꟦琎

蜋ㅶ㆔㆗铎䊴ㅹ襳琎ㅖ饯ㅗㅵㅎ
 欽ㅎㅪ黅䗰袋ㅹ然"ㅺ錬鸞"㇊㈎㇄ㅶ袜㆗



荈䪮繽谹䖤㇖㈗㇎礵"ㅹ嗚鏾
 麊褜㇊㈎㇆㈎ㆺ穠卓ㅕ㆕鮨騊㆞䲽歗饔GPSㅶ㆔㆗鮨騊溪膻

 筮넝礵"麊褜㇊㈎㇄膻ㅹㆊㅕ㆕䲽歗ㅡㅪ鮨騊
 ꫬGPS庠𧏾膻ㅲ酡姻ㅡㅪ署聆呓麊褜㇊㈎㇄ㅹ膻ㅲ䲽歗ㅡㅪ鮨騊

ㇼ㈗㇗㈆秷礵"ㅹGPSㅲㆍ湱徽铎䊴ㅺ溢ㅟㅙㇼ㈗㇗㈆秷礵"ㅹGPSㅲㆍ湱徽铎䊴ㅺ溢ㅟㅙ
铎䊴ㅹ襳琎ㆍㅵㅎㅪㆌ麊褜㇖㈗㇎ㅹ酡姻ㅖ⾘腉

湫䖇30m
ㅹ𧏾䌢薪
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WG㇊㈎㇄ㅶ㆔㆗
㈈㈗㈆錬溪膻湱䔲

黅䗰袋ㅶ㆔㆖実ㆌㅪ
袋𣷓涸㈈㈗㈆錬

ꅾ袋㈖黅䗰袋ㅶ㆔㆖
実ㆌㅪ鮦羃㈈㈗㈆錬

湱酡ㇰㆭ㈆㇎ㅶ㆔㆖
実ㆌㅪ鮦羃㈈㈗㈆錬

꫼姺儗㇄ㆮ㇘㇈㇎㈎㇘ㅲ
秈-17°草ㅎㅱㅎ㆗

2016/ 6/27
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絀鰵鮦㇊㈎㇆㈎ㆺ頃湍ㅹ
如籅緺觕ㅶ貹ㅛㅱ
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2016/08/25絀鰵鮦暴觕ㅹ넝礵"鮦简薩罰縧䱿𧏾

 麊鯄朐屣㆐麣騟ㅹ騟꬗朐屣
㆞㆔㆖姻然ㅶ㇊㈎㇆㈎ㆺㅣ
㆗ㅪㆌㅶ鮦简ㅹㅴㅝ㆞
饥ㅮㅱㅎ㆗ㅕ䪾䳢ㅡㅪㅎ
 植阨ㅹGPS庠罰礵"

5ㄤ10m 玎"
 垥彊涸ㅵ麣騟ㅹ鮦简䌴

5.5m
 ꨵ𢷡頃彊挿ㅹ㇖㈗㇎㆐

鮦羃麊褜㇖㈗㇎㆞蝝欽ㅡㅱ
鷞皾

ꨵ𢷡頃彊挿ㅕ㆕
庠罰铎䊴䞔颴㆞

谹䖤ㅡㅱ酡姻

麊褜㇖㈗㇎荈魦ㅕ㆕ㆍ
鮦简薩罰縧㆞䱿𧏾

鼘ㅛ㆗褜羖ㅕ㆕
ꥺ𨫍暟㆞嗚蛭
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넝礵"庠罰⒥灇瑔Ꟛ涪⒥鿪䋐嵋匟
 鮫𣷓芁꫼䀤鮫𣷓誀袋匌綉嵲峔鮫𥿻鿪𨥫鮫

 넝礵"庠罰ㅹㅪㆌㅹ酡姻䞔颴㆞ㆮ㈎㇎㈗㇜㇒㇗穗歋ㅲꂁ胸
 孖꟦芁嵋匟䋐㇌ㇰ㇗欵噟誀繽嵋匟阷鞹崞䚍觕ICT䪮遭灇瑔穈貪

 ㆲ㈅ㆬ薩ㅲ넝礵"庠罰䞔颴cm礵"㆞蝝欽ㅡㅪ㇄㈗㇢㇈㆞綆谽⾘
 ㅨㅹㅪㆌㅹㆬㇲ㈅㇀㈗㇆㈂㈎ㅹ蔐遤Ꟛ涪⻇鏾⻇꿀

徽崧闆鹼䒀

ꨵꨄ傅鹼䒀

遹僤儗鎘铎䊴遹僤罰縧铎䊴

铎䊴䞔颴
酡姻䞔颴㆞ꂁ胸



http://qzss.go.jp/news/archive/hamamatsu_160227.html
2016/08/25
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61嵋匟ㆷㇾ㈎㇠㇈頃彊迄
 閔闥阷椚ꤍㅹꨵ𢷡頃彊迄ㅳ貯ㅢ堣勞㆞欽䠐

 GPS, QZSS, Galileo, GLONASS, Beidou ㆞䯲䯝
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62GPS誅杝庠罰 vs. RTK-GNSS

@5Hz @5Hz

侧m 礵"
貢遹僤ㆉㅲㅹ

庠騃蜋鍑腉3m

勴縮ㅖ貪ㅒㅻ cm 礵"
貢遹僤ㆉㅲㅹ

庠騃蜋鍑腉 2mm



ㅝ㆘ㅕ㆕ㅹ絀鰵鮦䞔颴𣷓ㅹ麣ㅹ㆖

2016/08/25

63

Oarai ferry terminal, Ibaraki, July 14, 2013



㇊㈎㇆㈎ㆺ

 植儗挿ㅲㅹ갪湡
 IMU袘鸞"錬鸞"
 GPS/GNSS罰縧䞔颴儗螋

 緊䖓紺䟝ㅟ㆘㆗갪湡
 孡阦넝"ㅹ넝礵"觕
 ㅽㅥㆊ乼羖蕙袋
 CANㆲ㈎㇇㈎蝿䖴䞔颴瘝

㇖㈗㇎蛭袋

 ㆴㇰ㈄ㆮ㈎
 䖓ㅲㅹ㈈ㆺ鍑匿

 ㆴ㈎㈄ㆮ㈎
 薩鿇ㅲㅹ鮦羃㈖ㆲ㈎㇇㈎蝿䖴

貹ㅛ剣简ㄤms 鹼䒀
 絶鸐䞔颴ㅹ鷏谽胸ㇽ㇟ㆮ㈆

鸐胸/WiFiㄤ侧蜋鹼䒀
 騟簪ꥺ𨫍暟衅簫暟
 幪忔䞔颴
 騟꬗䚍朐
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絀鰵鮦㇊㈎㇆㈎ㆺ㇆㇈㇕ㇻㅹ鋉呓觕

絀鰵鮦㇊㈎㇆㈎ㆺHWㅹ垥
彊觕ㅳ㇊㈎㇆㈎ㆺOSㅹ⻇植



2016/08/25㇊㈎㇆㈎ㆺ徽韋㇖㈗㇎ㅹ䭁鮫
 絀鰵鮦ㅶ緥ꥤㅣ㆗蕠㇖㈗㇎

 耏㈁㈗㇅ㅹ蕠鮮椔饥遤褜歗
 ㈁㈗㇅ㅹ饥遤㾶娖
 鯲䌢儗 / 拄𨫍儗ㅶ蝝崞欽⾘腉ㅵ𧏾䌢橆駄㇊㈎㇆㈎

ㆺ㇖㈗㇎ㅶ
 襳琎ㅟ㆘ㅪ㇖㈗㇎ㅖ䠐跼㆞䭯ㅮㅱㅙ㆗
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絀鰵鮦晛ISO26262堣腉𦃭蕠

 ISO26262堣腉𦃭蕠
 鮦鯹ㅟ㆘ㅪ醱侧ㅹꨵ𢷡㇆㇈㇕ㇻㅹ㇆㇈㇕ㇻ㈇ㇴ㈆

ㅲㅹ𦃭蕠䚍ㅹ胯鏾
 堣腉簯蕠ㅹ堣鋰ㅖㅌㅮㅱㆍ㇆㇈㇕ㇻ蕠羃ㅲㅺ簯薌

貪ㅖ饯ㅗㅵㅎ㆔ㅐㅵㇰㆱ㈗㈆㇊㈗ㇰ鏣鎘ㅵㅴ

 絀鰵鮦晛 ISO26262 ㅶ徽䘔ㅡㅪ㇊㈎㇆㈎ㆺ㇆㇈㇕ㇻ
ㅹ䭁䓸ㅔ㆔ㅾ蠞蛭ㅡㅪ㇢㇒ㆺ㇖㈗㇎ㅹ崞欽
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㇊㈎㇆㈎ㆺ㇖㈗㇎
搀简讖꧊㇆㇈㇕ㇻㅹꟚ涪

絀鰵鮦鮦鯹
㇊㈎㇆㈎ㆺ
㈁㇚㇒㇗

Internet

RTK-GNSS
ꨵ𢷡頃彊挿ㅹ

䞔颴㆞ꂁ胸

荈𥻨㆐‚莧ㅹ
WiFi㆞蝝欽ㅡ
ㅱ㇖㈗㇎鯄鷏

饥遤籯ㅺㇽ㇟ㆮ
㈆鸐胸ㅲ䗳銲ㅵ

䞔颴㆞鷏谽胸

絀鰵鮦 bigdata
㇄㈗㇟

㈈ㆺ㇖㈗㇎
㆞鷏胸

넝礵"庠罰欽酡姻넝礵"庠罰欽酡姻
䞔颴ㅹ谽胸

絶鸐䞔颴ㅹ㈅ㆬ㈆㇎ㆮㇻ鷏谽胸



API
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㇖㈗㇎ㅹ讖꧊㈖蛁椚頃湍ㅹꟚ涪

㇊㈎㇆㈎ㆺ
㇖㈗㇎

鮦鯹㇊㈎㇆㈎ㆺ㈁㇚㇒㇗ 讖꧊ㅡㅪ
㇊㈎㇆㈎ㆺ㇖㈗㇎

圓鸡觕蛁椚㆞倵ㅡㅪ
㇊㈎㇆㈎ㆺ㇖㈗㇎

㇊㈎㇄腱羃䊴谹㆖
緥ㅛ铎䊴㆞賰㆟ㅫㆉ
ㆉㅹ㇊㈎㇆㈎ㆺ穠卓

ㆴㇰ㇊㇒㇗铎䊴ㅹ酡姻魯
㆘膻ㅹ䱖ꤐ妀䴦膻ㅹ酡𦙾

罰縧䞔颴ㅵㅴ㆞蝝欽
ㅡㅪ荈褜㈄ㇴ㈆緥ㅛ

蜒鮫ㅵ㇊㈎㇆㈎ㆺ㇖㈗㇎ㅖ勻ㅱㆍ荈褜ㅲ圓鸡觕

ㆴ㈗ㇲ㈎㇖㈗㇎ㅳㅡㅱ
蝝欽⾘腉ㅵAPIㅹ䲿耷



2016/08/25罰縧䞔颴ㅶ㆔㆗荈褜㈄ㇴ㈆緥ㅛ

 絀鰵鮦ㅹ褜羖ㅺ珏겲ㅖ瀕ㅵㅎ綯꟦ㅹ遤褜䱿𧏾ㅺ⻒ꨇㅫㅖ
 颻䨽ㅲㅫㅎㅪㅎ詅蝑ㅲㅗ㆗

 耏絶䊴挿ㅵ㆕豾䫓豾ㆵ㈗ㇱㅵ㆕誅ㅵ㆗偑鑚

 罰縧䞔颴ㅳ阷閃㇖㈗㇎孡韋㇖㈗㇎㆞欽ㅎㅪ㈄ㇴ㈆緥ㅛ
 OpenStreetMap ㆐孡韋䎟ㅵㅴㅹ魯鿇ㅹㆴ㈗ㇲ㈎㇖㈗㇎ㅹ蝝崞欽

 罰縧䞔颴㆞欽ㅎㅪ㇖㈗㇎㈄ㇴ㈆ㅹ荈褜羖䧭
 GPSㅶ㆔㆗罰縧䞔颴ㅳ阷閃䞔颴ㅕ㆕絶䊴

挿㆐ㆵ㈗ㇱ㆞嗚蛭ㅡㅱ麊鯄褜羖㆞䱿𧏾

耏簗𧏾ㅹ刼桦詮䖇ㅹ饥遤鮨騊ㅹㆊ㆞嗚蛭
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2013/07/09 18:43 簨閔拏ㄤ禃鯲庛屭鿢

䞔颴𣷓涸絀鰵鮦灇瑔ㆉㅳㆌ
 䞔颴猰𣷓涸絀鰵鮦灇瑔 Bikeinformatics

 絀鰵鮦ㅶ鮦鯹ㅡㅪ㇊㈎㇄ㅶ㆔㆖絀鰵鮦ㅹ鮦羃麊褜
獳褜穗騟騟꬗朐屣㆞㇊㈎㇆㈎ㆺ

 鮀倯꬗ㅶ蝝崞欽⾘腉ㅵ㇊㈎㇆㈎ㆺ㇖㈗㇎ㇴ㈗㇈
㆞羖䧭

 植阨谹㆖穈㆟ㅲㅎ㆗铬겗
1. ㇊㈎㇆㈎ㆺ堣勞ㅹꟚ涪
2. 絀鰵鮦ㅶ暴觕ㅡㅪ鮦简薩罰縧䱿𧏾ㅹ넝礵"觕
3. 讖꧊ㅡㅪ㇖㈗㇎ㅹ荈褜圓鸡觕䩛岀ㅹꟚ涪
4. 搀简鸐胸堣鋰㆞蝝欽ㅡㅪ㇖㈗㇎讖꧊㇆㇈㇕ㇻㅹꟚ涪
5. ㇖㈗㇎ㅹ倜ㅡㅎ翻ㅎ麣㆐䘔欽蔐ㅹ嗚鎢
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2013/07/06 20:06 蕼溢暜庥

Let's research Bikeinformatics together!
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ㅝㅹ蜋ꅿ㆞簗筰ㅶ饥ㅮㅱㅙㅫㅟ㆗灇瑔縦꟦㆞褸꧊籯ㅲㅣ
䞔颴䲿耷ㅎㅪㅡㆉㅣㅹㅲ t-kitani@kitanilab.org ㆉㅲ
ㅞ鸬窃ㅙㅫㅟㅎ




