
 

 

 

  

 

2018 

 ᵸҚ 
љҚṪΰ ἵᵓ 
AMine r ἵᵓ ҇ῼ  

ΰ ᵀ ѧỌεK&Iζ  

2018 ẉ 3 ῴ  

▐ᴂᶽḙ   ̇ѧᶂṪ Ἡ ѧỌ  



 

 

  

 

AIѳ ᵸҚḙ ἵᵓ 
Robotics Research Report 

ᾎ  

ף R̆T̂Robotics 

technologỹ ITҹῃף
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ױ Ҍ ̆ ȁ ȁ —

ŀŀ ױֲ ԅ Ḃ≠̆ ֲӞҌ ᾧ

̆ ֲ ל Ȃ ֲ ץ Һ ᶭ ԍң

̔̂ 1̃ ֲ ԑꜚ ̂̕ 2̃ ҍ ⱬ Ȃ ⌠

ң ӊ ̆Roboticsҹ ֲ֟ҙ ᶫԅ ⱬ

ȂRoboticsҌ ᵥ ѿ ֲ ԑꜚ ҍᴨ

ҍ Ȃ ѿ Ҍ ̆ ≢ȁ Ἕ№

ῃ ᵝ ̆ Ҋ̆ף ֲ ҹ ӊ ѿҩ ҙ

Ί֟ҙ̆ ꜚῒז ῏ ֟ҙ Ȃ 

ᵬҹ ֲ֟ҙ ꜚⱬ̆Robotics ‗ ԅ ֲ

ֲ ֜ԑ ⱬ ҍ ⱬȂץ ֲҹף ᴆ֟ҙ

̆Robotics‗ ᵬ Ȃ 
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9 27 ľWorld Robotics 2017 - Industrial Robotsòҍ201710

11 ľWorld Robotics 2017 - Service RobotsĿң ̆ 2017

ῃ ֲ ⌠ 232ַ ᾝ̆2012 2017 17%Ȃ

 2017, ֒ - ≠֒ ֲ ᵀ ⱴԅ 21%Ȃ

ֲᶫ  16%, ⱴ8%Ȃ ᵀ ,⌠2020,ῃ ᵬ ҙ

ֲ 2016׆ 182.8҆ ⱴ⌠305.3҆ ̆ 2018

2020 ҹ14%Ȃ 

ץ2016 ,Ҭ ѿ ҙ ֲ ᶏ Ȃ⌠2020 ,ҩ

⌠950300, 611700Ȃ ֲ 2018

2020ӊ ⱴȂ 190̓ ֲ 2020 ֒ ᵬȂ ₃

Ӎ ԍ 2016ῃ ֲ Ȃ ֲ 20182020ӊ

ⱴȂ2020 190̓ ֲ ֒ ᵬ ̆ ₃Ӎ ԍ

2016ῃ ֲ Ȃ 

IFR ̆Ҭ ҹԅҕ ҉ ֲ ̆ῃ ֲ ᴇ

ṿ 300ַ ᾝȂ ╠Ҭ ҙ ֲ ѿᵝ̆ ֽֽ

ᵝȂ ԋȁ҈ᵝ №≢ Ȃ ̆ ҈ ֲ

῏ᴑҙ ҹ747̆ ֟ṿ 750ַᾝ̆ ≠ ҹ17%̆ ԍῃ

ᾢ Ȃ ̆ ȇҬ └ 2025Ȉ ⅞̆2020ȁ20252030

ҙ ֲ ̆№≢ 15̓ ȁ26̓ 40̓ ̆ 10 Ҭ

ֲ 6000ַᾝֲ ̆ ╠ ֲȂ 

 

 2 2000- 2015 ῃ ҙ ֲ  
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Robotics  

Robotics ԅ ῤ ׆̆ ֲ ̆⌠ ̆

Roboticsץ ҹ ̆ ֓ ԅRobotics

Ȃ ⌠ҍ Robotics῏ ̆ ױ ѿ ⌠

Artificial IntelligenceȂ Ărtificial IntelligenceӊҊ ֲ ⅞ҍ └

ῤ ҍ Robotics̓͂ ȂԊ ҉̆ ԅ Artificial Intelligenceӊ ̆

RoboticsҍComputer Systems Organization῏Ȃ 

̆ ױ Robotics ҈ ̆№≢ ԍ Artificial 

Intelligenceҍ Computer Systems OrganizationҊ ȂῒҬң №≢ ԍ

Artificial Intelligence ӊҊѿ Planning and Scheduling Ҋ ԋ

Robotic Planningҍѿ Control MethodsҊ ԋ Robotic Planninğ

ѿ ↕ ԍ Computer Systems Organization Ҋ ѿ Embedded and 

Cyber-physical SystemsȂ 

L0 Artificial Intelligence 

RoboticsҒ ֲ ̆ῒ ῤ Ḃ ֲ

⅞ └ҍֲ ֜ԑȂArtificial Intelligenceȁ ԍ ȁ ᵈ

ֲ ȁ ȁ ѿ ȂRobotics

 3 Robotics  
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ꜚԅ ֲ ̆ Artificial Intelligenceҕ

ҕ Ҭ ⌠ԅ ῏ ᵬ Ȃҽᶛ ̆̓͂ ԍ ֲ

ꜚᵬ ⅞ ⅞ ̆ ꜚԅ Artificial Intelligenceѿ

Ҭ ῏ Robot Planning⅞ Ȃ ֲ

Artificial Intelligence ѿҩ Ȃ 

Roboticsҍ Artificial Intelligence ꜚԅ Artificial 

Intelligencĕԋ Ҝ҆ ῏ ̆ ץ ԋ̆

ᴡ ҍ῍ Ȃᵖ ̆ ᵣ ̆RoboticsArtificial Intelligence

ѿҩ №Ȃ 

Artificial IntelligenceҺ ≢ȁ Ἕ ≢ȁ

Ғ ̆ ֓ ԍ ֲ ӈȂῒҬ̆

ῒ ̆ └̆Ғ ̆ Ἕ Ҍֽ ֲ

̆ Ӟ ֲ ץ Ȃֲ ҉

ֲ ԇ ῒז ΐ̆ ֲ↕ ҹ ᶫԅѿҩ

ҍ ᵣȂ 

RoboticsᵬҹArtificial Intelligenceѿҩ №̆ῒ ֲ

ң Һ Ȃ 

ῒҬ̆ѿ Planning and Schedulingԋ Robotic PlanningҊ

Roboticsף Sebastian ThrunȁWolfram BurgardȁHirsoshi shiguroȁ

Atsuo TakanishiȂ 

 4 L0 artificial intelligence L1 planning and scheduling L2  robotic planning L3 Roboticsף  



 

6 
 

ѿ ף Һ Probabilistic roboticsȁRobot visionȁThe 

complexity of robot motion planningȂ 

ԍѿ Planning and Schedulingԋ Robotic PlanningҊ

Roboticsҍ ԍѿ Control Methodsԋ Robotic PlanningҊ

Roboticsף ף ᵌ̆ Sebastian ThrunȁWolfram Burgardȁץ

Hirsoshi shiguroȁAtsuo TakanishiҍProbabilistic roboticsȁRobot visionȁ

The complexity of robot motion planningҹף Ȃ 

L0 Computer Systems Organization 

ֲ ҹ ֲ ᶫԅֲ ̆ ꜚԅ ֲ

̆ Computer Systems Organization↕ ҹ ֲ ᶫԅѿ ҹ

ꜚ ⅞ Ȃ 

 5 L0 artificial intelligence L1 planning and scheduling L2 robotic planning L3 Roboticsף  
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ԍ Computer Systems OrganizationҊ ѿ Embedded and 

Cyber-physical SystemsҊ RoboticsץJian Huanĝ ẫ ҍ̃Shankar Sastry

ңᵝ ҹף Ȃ 

 

 6 L0 computer systems organization L1 embedded and cyber- physical systems L2 

robotic planning L3 Roboticsף  

 7 L0 computer systems organization L1 embedded and cyber- physical systems 

L2 robotic planning L3 Roboticsף  
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῏ ף optimal adaptive system health monitoring and 

diagnosis for resource constrained cyber-physical systemsȁtoward a science 

of cyber-physical system integrationȁGPS Graders̔ynthesizing temporal logic 

testers for auto-grading an embedded systems laboratoryȂ 

Robotics  

20ҕ 20 ╠ף Ḃױֲ̆ ֟ ԅ῏ԍ ֲ ̆

ױֲ Ҭ̆ ֲ ҉ ѿ Ҍ ֲ Ȃ ֓ᵬ Һ

֟ ԍ ᾥҍ ̆ ῏ ᴰ⇔ᵬ ᵬ ҍꜚ ᵬ ̆ ῏

ԍֲױ ֲ ⱳ Ȃ 

ҙ֟׆ ̆ 1954̆ └ ԅҕ ѿ

ֲ ̆ ԅȇ ԍ ᵬҙ ҙ ֲȈѿ ̆

Ғ≠̕1960̆ UnimationῈ Ғ≠ └₮ ѿ

ֲ ̆ ֟ Unimatê ҹľ҆ ꜚĿ̃ ֲȂ ̆ ľ

ҍ Ὲ Ŀ̂AMF̃ └ ԅ ѿ ֲVersatran

̂ ҹľ ֲĿ)̕ 1967 Ὲ ׆ ӯԅ

ֲ ֟ ̆ ׆ ԅ ֲ └ Ȃ 

⌠ԅ 20ҕ 80 ̆ף Ҍ ԍ῏ױֲ̆ ֲ

ҹ ̆ ֲ ⌠ԅѿҩ Ȃ 

 

 6 technology sources 
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׆ ҉ ̆Roboticsץmobile robotȁthree dimensionalȁ

genetic algorithmȁadaptive controlȁimage analysis ҹ Ȃ 

ῒҬ̆mobile robotȁgenetic algorithmȁadaptive controlׂ ׅ

̆ three dimensionalȁimage analysis↕ Ȃ 

Ҳ Robotics 

ҙ֟׆ ̆ ԍ ֲ ֟ҙ ̆ IFR ֟ҙ

̆Ҭ ῃ ֲ Ȃᵖ ̆ ԍ

ֲ Ȃ 20ҕ 70 ף ̆ ֲ

Ȃ ԋ ̆ ֲ + ̆ ѿ Ҭ ╠

῀ ֲ ̆ ῏ ῃ ȂῒҬ̆

ֲ Һ Ԋᴆ ̔1972̆ Ҭ ꜚ

ԅ ֲ ᵬ̕198512 ̆ ѿ Ҋ ֲñ ֲѿ ò

ⱳ̆ ⇔ԅ ֲ └ ᾝ̕1997̆ ֲҍḤ ꜚ

└₮ ѿ ԍ ᵬ ֲ Ȃ2015̆ ῤ

ҙ 4.0⅞ððȇҬ └ 2025Ȉ ꜚ ₮ ̆ῒҬ ⌠̆ ⱬ

ꜚᴨל ֟ҙ ֲ̆ ẫ ȁ Ⱶȁ ӏ Ⱶ

 7 1980- 2016 three dimensional  

 8 1985- 2016 image analysis  
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ֲ Ȃ 

̆ ֲ ԅ ̆ ⌠

ҕ ᾢ ̆ᵖҍᾢ ׆̆ ᵣ҉ ̆ ֲ

ׅ ᴋ Ȃ 

Robotics ⅎ  

ֲ Һ Ҭ̆ ⌠ԅ 20ҕ 80 ף

Ҭ ̆ ֲ ⱬ Ҭ Ȃ ȁⱲῈꜛ ȁ

ꜛ̆ ֲ ױֲ ԅ Ȃᵬҹѿ ҍֲ ῏

̆Roboticsῃ ԅ Ȃ 

Ὴ Roboticsⅎ  

ֲ ῃ № ҍ ԍ ֲ ֟ҙ ᵌ ῃ̆

Robotics Ҭ№ Ҭ ̆ Robotics

ῃ ᾢȂ 

 9 ῃ Robotics №  
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ֲ ̆ 1962̆ Ḃ ₮ԅҕ ҉

ѿ ҙ ֲ̆ ᶏ ľ ֲ Ŀ ̆ Ӟ ԅԓΈ

Ȃ׆ ֲ ֟ҙ ̆ ֲ ̆ ῏

ᾢԍῒז Ȃ 

ῃ ᾢ̆p ֲ ѿ

Ҍ ѿ Ȃ ֲ ̆ Ҍ ῏֟ҙ ̆

̆ ֲ ֽ ԍ № ҍ ᴑҙȂ ԍ ᴑҙ ז̆

ױ Ҍ⌠ ≠ Ῥ̆ⱴ҉ ̆ ֲ֟ҙ

ѿ ῳ Ԋ Ȃ ₮ԍ Ꞌꜚⱬ ̆ ֲ ֟ ᴪ

ҙ Ҋ ̆ ԍ ֲ ֟ҙḠ Ҍ Ȃ ҙ

6.65% ӊҊ̆ ԍ ֲ ѿ

̆p Ԋ ҉ Ḡ ԅ №Ꞌꜚ ≠ Ȃ⌠ԅ20ҕ 70

ף ̆ ԅ ֲ֟ҙ ̆ ԅ №´ ֲȁ

ֲȁ ֲ ֲ̆ ԍ ԍ ֟ ҙ

ֲ ῀ Ȃ ѿ ̆ ԍ ҙ ֲ ҉̆ ҙ

 10 ῃ Robotics №  
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ֲ ֟ҙ ҍ ҉ ̆ ҹҕ ҉ Ԉⱬ ҙ ֲ ֟

Ȃ⌠ԅ80 ץף ̆ ҙ ֲ ̆ ҉

ԍ ֲ ԇԅ ⱴ̆ ԅ ԍ ֲ ῀̆

└ ԅ ⅞Ȃ ԇԅ ҍ֟ҙ ꞉̆ ֲ֟

ҙ ҹԅ Ῥ ҙ Ȃ ҹԅ ̆

ֲ ֟ҙ ѿ Ȃ Ҋ̆ ҍῈ ῀

ԅ ֲ ̆⌠ԅ80 Ҭף ̆ ֲ ҉

Ȃ ֲ Ҍԅ ҙ Ȃ ԍ ֟ ̆

ΐ ҍⱬ ѿף ֲȂ ֓ ֲ ԅ

ҙ ֟ ̆ ∆ Ḃ ⌠ԅ֟ҙ ̆ ӊῤ ԅ

60% ֲ Ȃ ֲ ῒ ̆ⱳ ῃ ̆

҉ Ȃ ╠ ̆ ֲ ֲ ȁֲ

ȁ´ ֲ ҹ Ȃ ֲ ҉̆ ֲ

ȁ ̆ ҕ ӊ ̕ ֲ ̆

ῒ̆ ȁ ֲ ȁ ҙҬ ̕ ⌠ ȁ

´ ֲȁ ֲ̆ ῏֟ҙ Ӟ № ̆֟₮

ֲҺ ԍ ȁ ȁᶶ ȁ Ȃ 

ֲ֟ҙ ѿҩ ֟ҙ ѿ׆̆ ̆ Ḃ ֲ֟ҙ

ԇԅ Ȃ ԍֲ №Ҥ ̆ Ҍ Ҍ

ԍ ֲ֟ҙ Ꞌꜚⱬ ̆ ֟ ꜚȂ ̆

ױֲ ץ ⌠ѿ ľ ֲ ҹֲĿ ̆ ѿ Ӟ ѿ

҉ ԅ ԍ֟ҙ ԍ ֲ Ȃҹԅ ᾥ Ⱶ ֲ

῏ ̆ 2006 2010 ̆ ῀ 1000̓ ᾝ

ԍ Ⱶ ֲȂ 

ԍ ֲ֟ҙ҉ ҍῒ ᴪ ῏ Ȃ ԍ

Ԉ ̆ ҳ Ҥ ꞋꜚⱬҌ Ȃ ֲ֟ҙ ҹԅ

‗ ҙ ᶃ ӊѿȂҍ Ҍ ̆ ԅѿ֓

ꜚ ֲ֟ҙ Ȃ ԍѿ֓ ֟ҙ̆ └ └ ῏ ᵬ

ֲ Ȃ ѿ ⅞ ҉ ꜚԅ ֲ ҍ ̆

ѿ Ḇ ԅ ֲ Ȃ ⱬ ӊҊ̆ Ⱶ

ֲ ҕ ҉ ԍῈ ᾢ ᵝ̔ ֲḠ Care-O-Bot3

Ⱶ ֲ ӊѿȂ ֲḠ Care-O-Bot3҉ Ҍ

ῒ ᴰ ȁ ᵣ ȁ ᾣ ת ҈ ᵣ Ἕ ̆ ֓ᴰ ᶏ
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≢ ҍ ᾧ ᴴҺֲ ҹԅ Ȃҍ ̆ № ҍ

ꜚ ⅞ ̆ ѿ ֲΐ ԅ ל └ ⱬȂ ῏

Ҋ̆ ֲḠ Care-O-Bot3ץ Һֲ פ Һֲ ל

 Ȃפ

Ҳ Roboticsⅎ  

Ҭ ֲ ̆p ῏֟ҙ ԇԅ

ҍ Ȃ19863 ̆Ҭ ȁ ȁ ֲ ῤ ↓῀

863 ⅞ҬȂ Ҭ ӊҊ Ҭ̆ ԅѿ

̆ ԅѿ ҕ ᴝ̆ҹ21ҕ ֲ

⇔ ԅ Ȃ Ҭ ̆Robotics Ҭ№ ֤ȁ ȁ

қ Ȃ֤қȁ ȁ ᴑҙ Roboticsⱴ ῀Ȃ 

 11 Ҭ Robotics №  
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Robotics  

῏ RoboticsҺ ץ Roland SiegwartȁAtsuo TakanishiȁPaolo 

DarioȁKerstin DautenhahnȁHiroshi IshiguroȁTakayuki KandaȁWolfram Burgardȁ

Manuela M. VelosoȁGerd HirzingerȁSebastian Thrunֲҹ

Ȃ ᵝ №≢ ԍҌ ̆ ῐ Һ Ҭ human 

motionȁmobile robotsȁmotion planningȁhumanoid robotshuman robot 

interactionȂ ֓ citationȁG-indexȁH-indexȁdiversitysociability

ҌḚ ̆ᵖ ң ⱴ ꜚ Ȃ 

 12 Roboticsῃ Ғ ῏  
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ש  

 Roland Siegwart 

Roland Siegwart Swiss Federal Institute of 

Technologyᵬ̆ ῐ Һ Robot NavigationȁMobile 

RobotsȁMotion PlanningȁFault DiagnosisRobotic 

MappingȂRoland Siegwart490paper̆ paperȁ

citationȁH-indexȁG-indexȁsociabilityȁdiversityȁactivity

₮ Ȃҍז ᵌ ֲ Nicola Tomatisȁ

C®dric PradalierȁAgostino MartinelliȁSamir Bouabdallahȁ

Gilles CaprariȂ 

 

 13 RolandSiegwart ῐ  

 

Atsuo Takanishi 

Atsuo TakanishiWaseda Universityᵬ̆

ῐ Һ Humanoid RobotsȁRobotsȁMotion ControlȁMobile 

RobotsȂAtsuo Takanishi635 paper̆ paperȁ

sociabilityȁdiversity₮ Ȃҍז ᵌ

ֲ Hun-Ok LimȁHideaki TakanobuȁMassimiliano Zeccaȁ

HiroyukiIshiiȁSalvatore SessaȂ 

 

 14 Atsuo Takanishi ῐ  
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Paolo Dario 

Paolo Dario CRIM Lab̆Polo Santô Anna 

ValderăScuola Superiore Santô AnnăPisăItalyᵬ̆

ῐ Һ Surgical RobotsȁRehabilitation Roboticsȁ

Mobile RobotsȁHuman MotionVisual TrackingȂPaolo Dario

548paper̆ paperȁcitationȁsociabilityȁdiversityȁ

₮ Ȃҍז ᵌ ֲ Arianna 

MenciassiȁCecilia LaschiȁMaria Chiara CarrozzaȁEugenio 

GuglielmelliȁCesare StefaniniȂ 

 

 

 

 

Kerstin Dautenhahn 

Kerstin DautenhahnAdaptive Systems Research 

Group̆School of Computer Sciencĕ University of 

Hertfordshireᴋ ̆ ῐ Һ Human Robot Interactionȁ

Virtual EnvironmentsȁIntelligent AgentsȁComputational 

ModelsȁAutonomous RobotsȂKerstin Dautenhahn372

paper̆ citationȁH-indexȁsociabilityȁdiversity

₮ Ȃҍז ᵌ ֲ Chrystopher L. 

NehanivȁMichael L. WaltersȁKheng Lee KoayȁDag Sverre 

SyrdalȁBen RobinsȂ 

 

 

 

 

 

 15 Paolo Dario ῐ  

 16 Kerstin Dautenhahn ῐ  






















































































