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B N LI RE A S I ) DSt SR I B Sl A 2R 7 MR 2 AT T 1K) e 5 B HE R
1939 4F, ALAMR & EE RS 7 bR iR A A SR KNS Elektro, HE R
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BRHER, (VUM TF Rt SN FRaEM BERLE, 8 THEIEN R EBEERE. 51X
Z S s REARUE IR 7R T [ SR S0 25 AR A ol e 4% XM LTV o 0 s A R T H . 1948
, FNHESENU T IEUE AR T 06, FFIARHLES NG 2 i . 36 R B T % Bedm i
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NEGEET 1% U B2 AW, BHhe. iHEML. A TR RALESZM
SRR AN, F, WA AVCORIPLEE NS SEBR FE— A e TR RN 2R [\
B, BFHLE A — T IRNT R IR, XIPLa AR e XAk E LR Rk, HarEps -
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M H — R — L N E .
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MABRHL S AT RS, 76BN AN TS B W K 2 T, Wil
Yl BRI N i KT . MRIE 2014 4Rk 1% /A =] (Boston Consulting Group,
BCG) Mffitt, 2025 fEHLEF N TR L S 670 123870; 1 2017 4, X—fhiiHMEC LW
A 870 123K 0. Ho, R THIAHEKIRE A 17%4 R 4 5% 22.8%; 1 2 T4 IS KR
FENIM 9% LR % 23%. X B TRE AT EERNLE N T3 IEAEE T K 7 W R, BT
DL HLAR N A 3238 5 7] AR S AL a8 A . MRS IFR Seit, 2010 4F-2016 4, MR&HLAS
NABRESE M 39.64 103570 LR 745 {03670, FHEEMHE 11.14%, N AEH RS
#ax ATz £E 2018-2020 4F 8] 49442 2] 110 44,3 T IR RIAR .
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o 7 20 tH20 70 EARTTAG, HLas N AITHIRAERRE I ZF o B 10 4R, HLES NAPER
[N AR, B — Attt b [ 2 fiE e ARt B8 N 220 7T, B AR SR U 2 AR
JEAEAERET F kAt ML NSRRI B P S F A 1972 4, HEFRFABILH
NI FERTT 4G T HLES NI FE TAE; 1985 4F 12 J, WEZE—G/AK LS “BA—5”
EHURTE, TR T AL BRI AL G: 1986 5, “RRENLER AN M 1EN B BAR £
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H 2016 FLLK, o E— B2 TS N E . 3 2020 47, X ANHEE HHR Y
K395 116, MERKMK 61 716 . F 2020 FKLH 190 JIHL# KT & iz (e,
X JLFSE R T 2016 FABRMHLAE AfFE; MARE IFR 2R, HECEECN 7R ERr
PLASN I 2 1 —H 1 A EHEE T2 N8 S8 — A, e EAUCHRESE D 4Ar e 2L
I o BR = A X FR LA A 7 R S e B X, HLES NAHSR AR & h 747 R, &
FAHEIL 750 4070, P ERNE N 17%, MBS EE N AR B e 45 . AR ()
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B 40 56, PlrhASK 10 4 EHLE A 4k 6000 120 AR .
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PLER R e — BRI E BRI SRS B . A 2012 SR &4, RIS E KB XL
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SRRV R, T HLR R SO Bk R KL ATiidz. 2017 427 31 H, A THE
B el N UL RAH R USRI K Ak Je s Bl kA 18 RedLas N Rl I 2017 4 230 H
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JEAis h-index>60 I ANEE /D, i N 5% 4 s 23R4 h-index 434 3 B4 rh 7E vh |A]
Xig. AJ0L, FEREENLA NS I A A L = .

AMiner 3538 TR BRI WA AR, 0B BENLAES N UEE R TIR A2,

e HEAH DR RS2 I S50 1 AT HE P A0 28, HEF A2 20 3= 222255 X1 h-index.
paper. citation. & ZK AT IR IIRE . [EIRNIMHES . & FIE RIS DL R Z R4S T
WU AZ IR LR JF I BRI BR ), JF FLIR T AR SRR, Aees e 5Ipa 58, (R
AMiner $&4E 1HHELE LR 235 (i H A 21

22 EfREE

Danica Kragic

Danica Kragic
5 47 s 138.15| 15 8833 | [ = 7179 | @ 281

& Professor

i KTH Royal Institutet of Technology

Robot  Computer And Information Science Computer Science Robustness  Visual Servoing Shape
Image Segmentation Computer Vision

|#a Research Interests

@ Robot Computer And Information Science @ Computer Science
Robustness @ Shape

—

1999 2005 2010 2016

Danica Kragic /2 Fif i i 5 /K BE 52 5B T2 e (KTH) i BB EER, Bif RGH

DEE, I ERSRE RS RS AL S G RS G ] 2
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Danica Kragic T~ 1995 4F345 e 2t 7 BLHE R AR R MU TAZ i+ 2447, F£T 2001 4
KTH iFE LRSS L2, R F 82 22 B P TR 22 (S 26 e L. b2 RN 92
4 (ERC) FNhFE4 I IEEE Hles N5 H b= BRIk, 2 25k
25 EERER SR . B AL A THEHL RIS 2] .

EIN

37
E Al
2y

Danica Kragic iff 7L s GG LA A THEHIRLSEFINLES 52 2] o db A FopLAs A gy 55 [F) 2
A, Al S DA R el o B FOEL H brdfdc . W) B AR B2 — R & — MR R RS,
EALEE N5 N A B SL B A SR BB AN — AT RN SHLE AT 5K, ik
SR A BRI EE . dhiii:  “ ARRNLES KRR HILE KA1, HLAS T8
AR B AN TH R B R o WA, ML ARG AR N ) T T 45 R AL
N, B m Tar e B N, SEE & M T-0t 7o K= LA N o Xy AR i) AR
WO X R kR HLES AR ZYIA1E, RUARME = HEEEN AT

Danica Kragic 3k43 /' 2007 4 IEEE Hl#s N5 HAMLF o R IEARIN A . 3R T
IEEE RAS THEHLAHLE AN B AR ZE i1 2r, JFHAE IEEE RAS AdCom /5t #2012 4
A3 7 ERC Hah B, mH, Wi isaa T ECE . Knut 1 Alice Wallenberg J&4:2%, i
JLSRIE AT 9T R G 2 RN BRI U2 22 IO SCRE, IR T 2016 AEREAT dn  H AR L CAR o
(IEEE) W5t 5.

NIHi%E T Danica Kragic JUjs # 4S8 3
[ 251

Data-Driven Grasp Synthesis—A Survey @
Jeannette Bohg, Antonio Morales, Tamim Asfour, Danica Kragic
IEEE Transactions on Robotics (2014

Cited by 300 @ sibiex @ http //ieeexplore ieee org/document/6672028,

280

Dual arm manipulation - A survey. e
Chnstian Smith, Yiannis Karayiannidis, Lazaros Nalpantidis, Xavi Gratal, Peng Qi, Dimos V. Dimarogonas, Danica Kragic

Robotics and

Cited by 235 @ Bibtex @ https://www sciencedirect. com/science/article/pi/S09218890120010¢

€

Survey on Visual Servoing for Manipulation
Danica Kragic, Henrik | Chnstensen

USENIX Technical Conference (2002

Cited by 214 & Bibtex

Minimum volume bounding box decomposition for shape approximation in robot grasping @
Kai Huebner, Steffen Ruthotto, Danica Kragic

ICRA (200¢

Cited by 169 @ Bibtex @ http://dx.doi.org/10.1109/ROBOT 2008 4543434
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® Dieter Fox

Dieter Fox
5l 102 2\ 2095 S 0 = 59900 @ 216

& Professor

i University of Washington

Mobile Robot Maobile Robots Particle Filter Object Recognition Probability Navigation

Computer Science Path Planning
[#a Research Interests

@ Mobile Robot Mobile Robots @ Particle Filter Object Recognition
@ Probability

. v
1987 1990 1995 2000 2005 2010 2015

Dieter Fox A& AL N5, H A8 5% E A R0 PO B e i LR 2 5 TR

Dieter Fox 7E7E R B R RAT 1TiHFEAUR AR L2200, A RE TR 3 B R e A
TR RS, JUHGE ARG THAIBILR 7 > R AL N 22 SIS BRI R . Btz
Gb, ARG & S T AT TR Rt 2E AR . FLAE 2009 4F Dieter Fox fHAE DA/ P HE 1] S 6
FGINN, EHLER A N TR RE AR LA 5 2375 T IR T moh B e /R BT B ok 7 = AEAS
BRI RCR o ARG BAEEAT T AT L AR SR ) =l A5 RO AR R i S
Gy T B, CORVE AT ERETYUCHNC S 7 GPS, Al WA el i R AR e B %
AR B e F P 6 e A PRI E 2 7 B fth 77 B FH ML N BOR T x££ Al
Bk, WIRAEWICEE RN ANMTTR, B4 Intel EAKMZFHINLE A TG EXs A2 22 5 4
—EZ M S, R, HSHEN, HLES AN REREIEOR AR S K TUT R AL L
TR R

Dieter Fox EL4 R R T 150 M EAR MR . FE, Ml Ehles N AUk s /E (MR
Hl#s A%  (Probabilistic Robotics) FIFL[FIMESE, XAy 2 5 SR ELEE AR
ZAE, BN A TR IR LS ARSI, FEMEER I A BE TR LA N ) B R T
%, Dieter Fox H2 AR Bl IR1F 7 SR THABE FAHLAI N AT o i ¥ 45 “The Journal of Artificial
Intelligence Research” ( N & ReF 745D LA IEEE Hles N9 ZE . HAT, {2 AAAI
F1 IEEE Fellow.

TifEE T Dieter Fox JLks A MM

3 Robust Monte Carlo localization for mobile robots @
Sebastian Thrun, Dieter Fox, \Wolfram Burgard, Frank Dallaert
Artif. Intell. (2001)

Cited by 1991 & Bibtex @ hitp://idx doi org/10.1016/50004-3702(01)00069-8

13



[® Monte Carlo Localization for Mobile Robots @
Frank Deliaert, Dieter Fox, Wolfram Burgard, Sebastian Thrun

CRA (1999)

Cited by 1612 & Bibtex @ hitp://dx.doi.orgM0.110%/ROBOT.1999.772544

A Probabilistic Approach to Concurrent Mapping and Localization for Mobile Robots @
Sebastian Thrun, Wolfram Burgard, Dieter Fox

Auton. Robots (1998)

Cited by 1183 & Bibtex @ hittps://link springer.com/article/10.1023/A%3A1008806205433

Markov Localization for Mobile Robots in Dynamic Environments @
Wolfram Burgard, Dieter Fox, Sebastian Thrun

CoRR (2011)

Cited by 1132 & Bibtex @ hitp./farxiv.org/abs/1106.0222

o HEHHH

Toshio Fukuda
r 15 A0 5 0 s 1328 ¢ 49
Mabile Robot Genetic Algorithm Robaot Kinematics Chemical Vapor Deposition Robots

Temperature Measurement Mathematical Model Dynamic Model

lba Research Interests

@ Mobile Robot Genetic Algorithm @ Robot Kinematics
Chemical Vapor Deposition @ Focused lon Beam

—, A

1988 1990 1995 2000 2005 2010 2014
tEHEG R O AN NER, BN “URSE AN .

i FH A5 el T LA FOR AU T AR ke, AEAR UK SR AU AR 2 i T
982 4F £ 1989 fFAMEH T AR S HIRLR:: 1989 4L, E4 W R KAEH: 2012 sE Nk rp [H
HHk AT AR, R T AR B TR

A O 1 BB RENERAENLES AT BB AR TT, A2t 2 A A A B2 2 ol
VENLES NSRBI E AN G0 . FZRAG 7T RURAIFUER: (L JFE 7 BRGUKRE 5N
BINEOR, FFIT AN ARAL A AN GK IR B 25 BT 7T, NI R38N RS0 ST B5E 1 3k
(2) $RMEETIAFR BT BB RN RIENLE N R GE, AT S 0 A e 20
AR R A T AL A I 5 AE A B a4 . (3) TEIEBI AR MRAE AR R 18] )3 7
fe T MR A, O LA AT CLERS TS LR B AR IE I8 3, ablas
N B PRI AV REFEHIRT FUR S T MK RIHESIE T o

MRS HA TR (2003 45)  FREFRFEFBEAMERT L (2017 ) . T 2010 4
3% IEEE Ml#s N5 E 511k (IEEE Robotics and Automation Award) . 2015 “EF570 H A< 4847
B,

R AR S VR A ARIE 8L
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Approach to the dynamically reconfigurable robotic system @

Toshio Fukuda, Seiya Nakagawa

Joumnal of Intelligent and Robotic Systems (1988)

Cited by 236 @ Bibtex @ https:/link springer. com/article/10.1007/BF00437320

Feedback Control of an Omnidirectional Autonomous Platform for Mobile Service Robots @
Keigo Watanabe, Yamato Shiraishi, Spyros G. Tzafestas, Jun Tang, Toshio Fukuda

Journal of Intelligent and Robotic Systems (1998)

Cited by 216 @ Bibtex @ hitps:/link springer com/article/10.1023/A%3A 1008048307352
Sliding-mode velocity control of mobile-wheeled inverted-pendulum systems SCOPUS m Q

Jian Huang, Zhi-Hong Guan, Takayuki Matsuno, Toshio Fukuda, Kosuke Sekiyama

IEEE Transactions on Robotics (2010]

Cited by 166 & Bibtex @ http://ieeexplore ieee.org/document/5512655/

Human-walking-intention-based motion control of an omnidirectional-type cane robot @ m
Kohei Wakita, Jian Huang, Pei Di, Kosuke Sekiyama, Toshio Fukuda

IEEE/ASME Transactions on Mechatronics (2013)

Cited by 111 & Bintex @ hitp-//api elsevier com/content/absiract/scopus_id/84866516644

® Manuela M.Veloso

Manuela M. Veloso

. 82 2 16383 [ 38427 |« 31156 ¥ 749

= Professor

i Carnegie Mellon University

Mobile Robot Robot Real-time Artificial Intelligent Machine Learning Multi Agent System

Humanoid Robot ~ Algorithms
[aa Research Interests

@ Mobile Robot Robot @ Real-time Artificial Intelligent
@ Multi Agent System

1979 1990 2000 2010 2016

Manuela M.Veloso #& —fi7 S 7 AN TR e M AL &8 N 52 58, BUE R SEMRE R oE
THUEI IR R

Manuela M.Veloso T~ 1992 4F )R FEMFRE 22 5L, A5 TH LR Tl 4240
kG, WhEAERIN MR R, RN ARELR, BT “ARoh A,
B 5T A E BN, BRI $UT =SS .

Manuela M.Veloso T 2003 4E i A AAAI Fellow, JH7EH AR & 1, EL 3 2014 4
FIE; T 2010 E AN IEEE Fellow FT AAAS (American Association for the Advancement of
Science, FEEFIAEIS) Fellow; T 2012 F5Z8 N H B RBFERE 52 PR T 3 2% 11
7 hRg— 51, T 2016 4E 9 ACM (Association for Computing Machinery, 3% [E i+ 541
2) Fellow. B0k, Ahid @ LA N H S R0 4E NFIRTAE £ % .
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Manuela M.Veloso 14 H EHLAE AW SUR I Bk A2 —, W T AN TR R ES
NERZ PR FZ—EER T REFM RN TG K e 75 8RR 2 1 4F %5 L
FRNZEFE D 3 SRR ) SRl At R RF A SR N BB S B 246 B BR A e 453 A
AR C R . 2016 4 Manuela M.Veloso TEH25Z KT I, 34 PN A SR A B P 4 B R RN
W5 F AW HE ARG, Jai 8 s R N N RIS %, HE A
FRIATRHIFS TR o oA T RE8ESEBLX — i, AN B RIBIF 7 IR 2 s NAZ O an ] N
T e RAMFIEEAE T NRIBMNRIMARGEZ b RAMBIRT AV TR, il
Fr Rk I E B EARRIEBR. EXFRET, MEEER. N LERARSMARKFLT
ARG, B TR AN TERAES - 15T A RN T e e 2ol AR RE K 4t
BRI, R ERTE, S RIRIME BT AE, AN TR E U
Bk, HIFH AR N TR AE 5 NRINK R

N IHER T Manuela M.Veloso LA {8 MR8

739

A survey of robot learning from demonstration @
Brenna Argall, Sonia Chernova, Manuela M. Veloso, Brett Browning

Robetics and Autonomous Systems (2009)

Cited by 1732 & Bibtex @ hitps/fwww sciencedirect com/science/article/piifS0921889008001772
Multiagent Systems: A Survey from a Machine Learning Perspective @

Peter Stone, Manuela Veloso

Auton. Robots (1996)
Cited by 1289 & Bibtex @ hitps:/fink springer.com/article/10.1023/A%3A1008942012299

Fast and Inexpensive Color Image Segmentation for Interactive Robots @
James Bruce, Tucker Balch, Manuela Veloso

IROS (2000)
Cited by 784 & Bibtex @ hitp:/idx doi.org/10.1109R0OS.2000.895274
[@ Task decomposition, dynamic role assignment, and low-bandwidth communication for real-time strategic teamwork @

Feter Stone, Manuela Veloso

Artif. Intell. (1999)

Cited by 533 & Bibtex @ hitp:/idx dol.org/10.1016/50004-3702(99)00025-9

® Oussama Khatib

Oussama Khatib
T 58 | W 59.34| I 13.99| W 15461| F 308
= Professor

i Department of Computer Science,Stanford University

Robot Control Motion Planning Dynamic Simulation Mobile Robot  Adaptive Control Path Planning

Robot Motion Robotic Manipulation
|#a Research Interests

@ Robot Control Motion Planning @ Dynamic Simulation Mobile Robot
@ Adaptive Control

< A - <
1986 1990 1995 2000 2005 2010 2015
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Oussama Khatib 7&—/47 A T BRI LA N 225K, BT R e EALR 22

Oussama Khatib - 1980 H= 7 Hi £ [l [ 57 vy S5 AT 25 MR 2 Bt 18 - 2247 . 3l DU 4K,
B33 T R R B SN f RS HINL 2 N RGN EE . BIEAEAR, DUETEE &PL2
N5 PR HEAT S A2 I Y A s o

Oussama Khatib 1 A7EHLEE NS0, Jefaiet 7 2 DR EI®, T 7L
BB SRR B 2 AN ME . A TF B M DT R TE 1978 SR KR T AN LAk
(Artificial Potential Field Method, APF) , iZJ5 AR A JG Sk R iR B4 ik i 7 =X B i,
fiby 2 B T AR ML 2% N S50 = (0 AT, (RN & i tE AR K225 22 R H Bio-X IR b2
LR IFRR CInternational Foundation of Robotics Research, [E Frblas AWF 73k 44s) 1,

/23 [H IEEE Fellow.

Oussama Khatib X F-H1#% N AT HA 2 AT DU BRAEAb AR 22 FRIRIE T BRI TR 5
., ERTPAhEESZ 1 A TRV R W 5. 2013 4F, AilESZ T IEEE [ S L PANLEE A 2
PR SN SRV o IR, Agr 2 7 A RHIRZ TR LS N S 1 o $ite IETEET 1Y)
WHRIH, Min8EE: EHCEEFERRAZE, EMREEAE. K, &4 NHRE
ZI )2 b TR T 5 3 o A 55 N RABA T FE A PR A 24 I T L2 AN T RE Y
155, (EAYCAIERIZFE— A AN B R RERI BRSO T HL & N AR 5 o FEIXEEAS
AR, MK B 1520 JH K AT Red Oussama Khatib Ay 2 Al 71 Hh s B 22 1 R k.
DU, b AR S HLas N 2 e ) NI FEI AT 10— R A 2
NEICR I, X e i IR 2 FE s B TIE R 12 5NV KT AR B R HEY, Bl
FEIE R BATHIBT FCE D AR %o B, W HLaR A HIBiE 7T e — Il 2 E AR RN 3L
T ERZMLAE” .

FIAIEHE T Oussama Khatib JU A RE M8
€D

Springer Handbook of Robotics @
Bruno Siciliano, Oussama Khatib
Springer Handbook of Robotics (2007
Cited by 2548 & Bibtex @ hitp://dl.acm.org/citation.cfim?id=3002858&preflayout=fat
A New Actuation Approach for Human Friendly Robot Design e
Michael Zinn, Bernard Roth, Oussama Khatib, J. K. Salisbury
J. Robotic Res. (2004)
Cited by 501 & Bibtex @ hitp:/fjournals.sagepub.com/doiffull/10.1177/0278364904042193
[3 Inertial properties in robotic manipulation: an object-level framework e
Oussama Khatib
.J. Robotic Res. (1995)

Cited by 418 & Bibtex @ hitp:/fjournals.sagepub.com/doiffull’10.1177/027836490501400103
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® Roland Siegwart

Roland Siegwart

) 88 2V 482.86 | BN 317.95| R 37402 | R 835

&= professor

i Swiss Federal Institute of Technology

Robot Navigation Mobile Robots Motion Planning Fault Diagnosis Robotic Mapping Path Planning

Robot Localization Visual Odometry

s Research Interests

@ Robot Navigation Mobile Robots Motion Planning Fault Diagnosis
@ Robotic Mapping

1989 1985 2000 2005 2010 2015 2017

Roland Siegwart &%t -3 4 MIHLA8 N 225K . DT 5 B2 HECHTEE T2 Bt 5 3 R A #0%

Roland Siegwart - 1983 £F3k15 1 73 Z HIBCHCEE T o7 BeH LI TREA 1= 2% 47, 1989 FF3R45
A, R R SUS I ROt oR IR 5. 1996 4F, A Juis SRR B T2 e 4
IRHIR, WL EEMARG LG N . 2006 £, AhfHALIRER IR B T 22 e H 3l R ST %
B4 o MW TR iz, W AR EIHLE NS ST AL RSl ABIAZE. i
RINLEE AL B S B BTG 4645 . 2002 4F, A TR SEIRE AT AT A B A REe AR e 1R
RN H AT, 325 AR R N T R S NS A E T, B AT A N
AVEACHIIRSS BB AR N AT EFEAS B3 T4 DL B R 5155

Roland Siegwart 1 Jy i+ i L 75 R 2K 2 —, & EURON (European Robotics Research
Network, KL NBFFE4E) 25 o pli it s ¥ 7E 2004-2005 4E[AIFEAE IEEE A& S 77 7]
BIENRE. BT, MpArar oL TRk 1, [FKiLZ DFG (Deutsche Forschungs
Gemeinschaft, #EEF}EESG oY) MR 02 BB THRIB 0L o

Roland Seigwart &f 4b 75322 H I HIEE TRk 20X — A —9a . RS L as AN FpLAe,
fi B S TAR Z R i e . At B T R SR T LS N Be g B AN Tk AT S 2% i $ah
WeBR & Bl , 8055 BN TA) )[R Ak o] DARRAR A, & B BRI AL aT 5. hp)siim =04
St B SR FE 2 A K E A AR T DAL ARSKATREXT A
RTAEGE P, hRRALRKIEHE: “HoBa@ERN, WHAARE TS
HANK W TAE E7eg, HROZIO KRN ANEYEIRSE R ) 2 4 i .

TIHEE 7 Roland Seigwart )L A SR RIS
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Introduction to Autonomous Mobile Robots @
Roland Siegwart, lllah R. Nourbakhsh

ntroeduction to Autonomous Mobile Robots (2004)
Cited by 2758 & Bibtex

BRISK: Binary Robust invariant scalable keypoints @
Stefan Leutenegger, Margarita Chli, Roland Y. Siegwart,

CCV (2011)
Cited by 2159 & Bibtex @ hitp://dx_doi.org/10.1109/1CCV.2011.6126542

PID vs LQ Control Techniques Applied to an Indoor Micro Quadrotor m
Samir Bouabdallah, Andr * e Moth, Roland Siegwart

ROS (2004)

Cited by 1082 & Bibtex @ hitp://dx_doi.orgM 0. 110%1R0OS.2004.1389776

Backstepping and Sliding-mode Techniques Applied to an Indoor Micro Quadrotor @
Samir Bouabdallzh, Roland Siegwart

CRA (2005)

Cited by 918 & Bibtex @ hitp://dx.doi.org/110.1109/ROB0OT.2005.1570447

® Vijay Kumar

Vijay Kumar
A 74 | [N aa01 3106 [ 22176 [ 330

<

& Professor

I University of Pennsylvania

Robot Control Motion Planning Dynamic Simulation Maobile Robots Path Planning Virtual Prototyping
Dynamic Systems Maobile Robot

laa Research Interests

@ Robot Control Motion Planning @ Dynamic Simulation Mobile Robots
® Path Planning
1994 2000 2005 2010 2015

Vijay Kumar J&—4 i G ETEEALES N 225, BUESEE R AL R WA i RS E B
BEAZSR, IFT 2015 GO ZRAU B e -

Vijay Kumar $R#3k Z i S2 K2 TR 244 J5 . Ath7E 1998-2004 4 [a] 1 5148 3
TEA VR R EE ) GRASP SE5G %, AT 28 XCEERINLES N SO A . H AT, AT 2%
3 EER T 2PN RGN RATES, B 4 M0 IR A 2 HLA8 A g BA B 42 1l A bl
YT TH -

Vijay Kumar F 2013 4 ASME (American Society of Mechanical Engineers, 3 [E#l
BT FENTS2r) Fellow; 2005 4, JA IEEE Fellow; 2013 A2 HE X TR . 5
BEEE, Athid 2 Al TR AN S By ik, ARl S TRRFER SRR,
% EHL TREM P AU S e IS LA N R ER D S A% m L 28 N

(Springer Tracts in Advanced Robotics, STAR) Z:&EMI4wZs. 2018 F1h3K ICRA IEEE RAS
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AL, AL CCR-GAIR Kax i, F#1EA CCF-GAIR2016 f fiE Y 57 wik 1 2017
Kz,

EAFERRZ, XN TR BEAETE N ASFITC AN AR 5 R 272 S5 38 R R 1)
ERRF AR T . M, {7 2012 4F TED b & [ BT 55 i S i s D4 i C 2kt
400 Ji, FH TED S WG IAT; 2015 4F, fhfike I TED MFE S, ik T &#=f—
— [ PLA F ATHIE GPS MR A, 1At N oR CATHLER AR SRBIR R T 1a1. Xf TAh rE M 4%
TR R, MRIMBICHRE: “FEHAR—RERM . KEERM G2 B
PSR, HEAEFINLXYEEREAEE 5 . 10 FlFERNEHRR. ROZEZ,
Al RER Z HN WL N SR T R A T A8, A9RGB — TUF R, i1
AT A AR T — 2 R o X R BRI T, SRR — B NS IX 7 TH I 98, AR v] Ress
X — S L .

T EEL T Vijay Kumar JUEH Q7 MR8 3
D

Modeling and control of formations of nonholonomic mobile robots @
Jaydev P. Desai, James P. Ostrowski, Vijay Kumar
EEE T. Robotics and Automation (2001)

Cited by 1159 & Bibtex @ hitp://dx.doi.org/10.1109/70.976023

[ Controlling Formations of Multiple Mobile Robots @
Jaydev P. Desal, James P. Osfrowski, Vijay Kumar
CRA (1998)

Cited by 859 & Bibtex @ hitp:/idx.doi.org/10.1109/ROBOT 1998620621
327

[8 Robotic Grasping and Contact: A Review @
Antonio Bicchi, Vijay Kumar

CRA (2000)
Cited by 823 & Bibtex @ hitp:/idx.doi.org/10.1109/ROBOT.2000.844081

Minimum snap trajectory generation and control for quadrotors. @
Daniel Mellinger, Vijay Kumar
CRA (2011)

Cited by 642 & Bibtex @ hitp:/idx.doi.orgM10.1109/1CRA.2011.5980409
® \Wolfram Burgard

Wolfram Burgard

gl 100 | Pay 25674 15 131.25) |4 52683 | | ¥ 595

= professor

it University of Freiburg

Mobile Robot Mobile Robots Path Planning Simultaneous Localization And Mapping MNavigation

Computer Science Probability ~ Robustness
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|#a Research Interests

@ Mobile Robot Mobile Robots @ Path Planning
Simultaneous Localization And Mapping @ Navigation

1972 1980 1990 2000 2010 2014

Wolfram Burgard /2 8 E L N L 5K, HRERFEIFHE L, %KAM R
GuSIn =TT

Wolfram Burgard - 1991 E3R1F B R F R 2200, A 1996 4FIF4G, s 4EAF 3 &
KEFEHEBDHLEE AL ZMATIN, BRI — EEPEN TR MR sl es
NPT, JUF A N FRIE 152 76 BRI 2 47 5 #h B #9 &  ( Simultaneous Localization And
Mapping, SLAM) J7 XS HLas NI DTk« 1X—4R 1 B B2 R T HLEE AERFN R T MAE
T ACHS RS R A% 1 i 18 B i B e EE DU B ()t B AR R E AL B A B A 1 e
AR B B A7 B AR e P, AT S B 5 A5 R i Pl 4 2 [ B 24T

Wolfram Burgard [K 5L#& B 78RR A 2R TR R ARSI 250 A5, i
A (Y 2 AR A7 32 3 7 REAS BRI S = A E] . 2008 4, fiiy ECCAI (European
Coordinating Committee for Artificial Intelligence, BRI A T2 fEECA2) Fellow; 2009 4,
il AAAIL (Association for the Advancement of Artificial Intelligence, 3¢E A\ L& feth4)
Fellow, F T [F)FA4% T4 B B L ¢ i 52— Gottfried Wilhelm Leibniz Prize (45 5 F 18 i,
B SEATER ) ; HAl, flfH/F IEEE CInstitute of Electrical and Electronics Engineers, Hi<,
HMlEL T TALIHR4:) RAS-(Robotics-& Automation-Society, AL 25 N5 (3116 243D 20

2017 4, AAAI-17 MR SCEEMUR 4 Tl T SCRIA-ZE 3 1) Dieter Fox A& A%
HIFEAEN (FERIBEMMMERR4)  (Monte Carlo Localization: Efficient Position
Estimation for Mobile Robots) . X518 3T 1999 AT i iS4 £ B e A 3 ik,
X RS EhAL B N 52 7 1 AR T SR B DL AR R LT 3. IR, X SCERIME RIS T
AAAL R BEATT: “ CBD A T— ANt s (7)) S, [FE T —MKEHETA
IR, P88 T 2 RO Ry, S T BERE ERN AT S i E DTk .

Wolfram Burgard - 2018 47 451 ff) 9 3¢ 8 K 2 A 3RS ICRA S AEHLE LS80, 13
“Optimization Beyond the Convolution: Generalizing Spatial Relations with End-to-End Metric
Learning” $& i 1 — 3k T E 2 2 527 > DUSE |8 3173 1) 5C 2 B8 2 i 383 77 7% At ) 141 AR
T MR R, KR =2 L S A N R AL, I RS I A T LT A A i 2 23 )
RAHHEIE, HIREH AR BT T —F R R TR R R, RIEEAESAE Sz et

R T Wolfram Burgard J 15 A SR MR8

(3 Robust Monte Carlo localization for mobile robots @
Sebastian Thrun, Dieter Fox, Wolfram Burgard, Frank Dallaert
Artif. Intell. (2001)

Cited by 1991 & Bibtex @ hitp://dx doi.org/10.1016/30004-3702(01)00069-8
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[% Monte Carlo Localization for Mobile Robots @
Frank Dellaert, Dieter Fox, Wolfram Burgard, Sebastian Thrun

ICRA (1999)

Cited by 1612 & Biblex @ hitp:/idx doiorg/M0.1109/ROBOT.1999.772544
[2Monte Carlo localization: efficient position estimation for mobile robots @
Dieter Fox, Wolfram Burgard, Frank Dellaert, Sebastian Thrun

AAAIAAL (1999)

Cited by 1229 & Bibtex @ hitp:/iwww.aaai.org/Library/AAAIM999/aaai99-050.php

A Probabilistic Approach to C ent Mapping and Localization for Mobile Robots @
Sebastian Thrun, Wolfram Burgard, Dieter Fox

Auton. Robots (1998)

Cited by 1183 & Bibtex @ hitps:/link springer.com/article/10.1023/A%3A1008806205438
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|#a Research Interests

@ Mobile Robot Real-time @ Robot Support Vector Machine
@ Hidden Markov Model
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Design, Kinematics, and Control of a Multijoint Soft Inflatable Arm for Human-Safe Interaction. @
Ronghuai Qi, Amir Khajepour, William W. Melek, Tin Lun Lam, Yangsheng Xu,
IEEE Trans. Robotics (2017)

Cited by 4 & Bibtex @

Heavy-Payload Omnidirectional Robot. @
Long Han, Huihuan Qian, Kexin Xing, Yangsheng Xu,

RCAR (20186)

& Bibtex @

Vehicle 3-dimension measurement by monocular camera based on license plate. @
Shuaijun Li, Xinyu Jiang, Huihuan Qian, Yangsheng Xu
ROBIC (2016)

& Bibtex @

System design and control of a sail-based autonomous surface vehicle. @
Tin Lun Lam, Huihuan Qian, Zhifeng Wang, Hongjie Chen, Yu Li, Yangsheng Xu,
ROBIC (2016)
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Mobile Robot Visual Servo Lyapunov Technique Adaptive Control Lyapunov Method
Atomic-force-microscopy Path Planning Overhead Crane

laa Research Interests

@ Mobile Robot Visual Servo @ Lyapunov Technique

Adaptive Control @ Lyapunov Method

2002 2004 2006 2008 2010 2012 2014
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TR A 2 H S EE . R R Ao a2 R B S P B i Sl Eig
BWZRARERA, FTEHAM A EFF TR LA FER A,

JiBAET 1996 4F 7 HEML WL RZE LR, o TSR AZNME, R TS5 L%
firs 1999 4F 4 H BV FHT K2 Tkt AT A AT, Tl TS R, 38 14w+
2207 2002 4 12 H Eeb T 26 [ v SEW AR K 2% (Clemson University) FHAL R, B ANLES NS
etk dadl, KL H 42447, 2002 4 12 H & 2003 4F 11 A 75 3L E T /R KA S TR
T2 % (Cornell University) #4741 50150, 2003 4F 11 H &4, (R RS BBl 8%
NEE B AL R 0%, A4S0,
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Homography-based visual servo regulation of mobile robots. @ @ @

Yongehun Fang, W. E. Dixon, D. M. Dawson, P. Chawda

IEEE Transactions on Systems, Man, and Cybemetics, Part B (2005)

Cited by 214 &Biblex @ http//www.ncbi.nlm_nih.gov/pubmed/162407 77 2report=xmi&format=text
A Motion Planning-Based Adaptive Control Method for an Underactuated Crane System m @ @

Yongchun Fang, Bojun Ma, Pengcheng Wang, Xuebo Zhang

IEEE Trans. Contr. Sys. Techn. (2011)

Cited by 157 & sintex @ https /ieeexplore ieee org/document/57 11693

A Novel Kinematic Coupling-Based Trajectory Planning Method for Overhead Cranes @ G

Ning Sun, Yongchun Fang, Yudong Zhang, Bojun Ma

Mechatronics, IEEE/ASME Transactions (2011)

Cited by 130 & Bibtex @ hitp://ieeexplore ieee.org/xpliabstractAuthors. jsp?tp=&amumber=5704585

New Energy Analytical Results for the Regulation of Underactuated Overhead Cranes: An End-Effector Motion-Based Approach @ o
Ning Sun, Yongchun Fang

IEEE Transactions on Industrial Electronics (2012)

Cited by 120 &Bibtex @ http://ieeexplore ieee.org/document/t129406,
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Qiang Huang
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il Intelligent robotics institute, school of mechatronical engineering, beijing institute of technology, 5
nandajie, zhongguancun, haidian, beijing, china
Human Motion  Object Detection Inertial Sensors  Vision System Path Planning Object Tracking

Mobile Robot Navigation Stereo Vision
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[B Cooperation of dynamic patterns and sensory reflex for humanoid walking @ @

Gunag Wang, Qiang Huang, Juhong Geng, Hongbin Deng, Kejie Li
ICRA (2003)

Cited by 30 &@bibtex @ hitp://ieeexplore.ieee org/xpl/abstractAuthors jsp?tp=&arnumber=1241964

Design of humanoid complicated dynamic motion based on human motion capture. e
Qiang Huang, Zhaogin Peng, Weimin Zhang, Lige Zhang, Kejie Li
IROS (2005)

Cited by 29 @Bibtex @ http://dx.doi.org/10.1109/1ROS. 2005. 1545060

Flexible foot design for a humanoid robot ['wos ]
Jianxi Li, Qiang Huang, Weimin Zhang, Zhangguo Yu, Kejie Li

Proceedings of the IEEE International Conference on Automation and Logistics, ICAL 2008 (2008)

Cited by 27 @Bibtex @ http://api elsevier com/content/abstract/scopus_id/56449102838

Humanoid walk control with feedforward dynamic pattern and feedback sensory reflection @ @
Qiang Huang, Kejie Li, Yoshihiko Nakamura

CIRA (2001)

Cited by 25 @ Bibtex @ hitp://ieeexplore ieee org/xpl/abstractAuthors jspp=&amumber=1013168
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= Professor

1 Faculty of Science and Technology,University of Macau

Finite Element Analysis Parallel Manipulator Kinematics Mobile Robots Mathematical Model Force
Motion Control Actuators
|da Research Interests

@ Finite Element Analysis Parallel Manipulator @ Kinematics
Mobile Robots @ Mathematical Model

1997 2000 2005 2010 2014
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Kinematic analysis of a 3-PRS parallel manipulator @ @

Yangmin Li, Qingsong Xu

Robotics and Computer-Integrated Manufacturing (2007)

Cited by 207 & Bibtex & hitp:/id:.doi.org/10.1016/4.rcim_2006.04.007

A novel design and analysis of a 2-DOF compliant parallel micromanipulator for nanomanipulation m
Yangmin Li, Qingsong Xu

EEE T. Automation Science and Engineering (2006)

Cited by 131 & Bibtex @ hitp:/fieeexplore.ieee.org/document/1850476/

Analytical modeling, optimization and testing of a compound bridge-type compliant displacement amplifier @ @
Qingsong Xu, Yangmin Li

Mechanism and Machine Theory (2011)

Cited by 110 & Bibtex @ htip-//d<. doi.org/10.1016/. mechmachtheory.2010.09.007

Kinematics and inverse dynamics analysis for a general 3-PRS spatial parallel mechanism @ @
Yangmin Li, Qingsong Xu

Robotica (2005)

Cited by 106 & Bibtex @ hitp://dx doi.org/10.1017/50263574704000797
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a Research Interests

@ Support Vector Machine Uncertainty @ Manifold Learning
Attractive Region @ Mobile Robot

1993 1995 2000 2005 2010 2015
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On stabilization of bilinear uncertain time-delay stochastic systems with Markovian jumping parameters @ @
Zidong Wang, Hong Qiao, K. J. Burnham

|EEE Trans. Automat. Confr. (2002)

Cited by 254 & Bibtex @ hitps:/fieeexplore ieee org/document/895042/
Robust filtering for bilinear uncertain stochastic discrete-time systems @
Zidong Wang, Hong Qiao

IEEE Transactions on Signal Processing (2002)

Cited by 83 & Bibtex @ htip//dx doiora/10.1109/78.984737

A reference model approach to stability analysis of neural networks. @ SCOPUS @
Hong Qiao, Jigen Peng, Z. -B. Xu, Bo Zhang

IEEE Transactions on Systems, Man, and Cybernetics, Part B (2003)

Cited by 152 & Bibtex @ hitp:/fvwww.ncbi.nlm.nih.govipubmed/18238244 ?report=xml&format=text

Nonlinear measures: a new approach to exponential stability analysis for Hopfield-type neural networks. SCOPUS @ @

Hong Qiao, Jigen Peng, Zong-Ben Xu

IEEE Transactions on Neural Networks (2001)

Cited by 100 & Bibtex & hitp:/iwww.ncbi.nim.nih.gov/ipubmed/18244390%repori=xml&format=text
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lhe Research Interests

@ Neural Network Adaptive Control @ Stability Fuzzy System
@ Fuzzy Control

1981 1980 2000 2010 2017
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Composite neural dynamic surface control of a class of uncertain nonlinear systems in strict-feedback form. @ @
Bin Xu, Zhongke Shi, Chenguang Yang, Fuchun Sun,
IEEE T. Cybernetics (2014)

Cited by 149 & Bibtex @ http /fieeexplore iees org/xplarticleDetails jsptp=&arnumber=6783745

G

Dynamic surface control of constrained hypersonic flight models with parameter estimation and actuator compensation SCOPUS @
Bin Xu, Xiyuan Huang, Damwei Wang, Fuchun Sun

Asian Journal of Control {2014)
Cited by 147 & Bibtex @ hitp:/iapi.elsevier com/content/abstract/scopus_id/84880918925
Adaptive discrete-time controller design with neural network for hypersonic flight vehicle via back-stepping @ SCOPUS @

Bin Xu, Fuchun Sun, Chenguang Yang, Daoxiang Gao, Jianxin Ren

Int. J. Control (2011)
Cited by 111 & Bibtex @ hitp://api.elsevier.com/content/abstract/scopus_id/80053531752
Adaptive Kriging controller design for hypersonic flight vehicle via back-stepping @ @

Bin Xu, Fuchun Sun, Huaping Liu, JianXin Ren,
IET Control Theory and Applications (2012)

Cited by 72 & Bibtex @ hitps:/fieeexplore.ieee.org/document/61654697
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|aa Research Interests

@ Robot Mobile Robot @ Control System Real-time
@ Real Time System
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Remote surgery case: robot-assisted teleneurosurgery SCOPUS @ @
Cai Meng, Tianmiac Wang, Wusheng Chou, Sheng Luan, Yuru Zhang, Zengmin Tian,
ICRA (2004)

Cited by 113 & Bibtex @ htip-/fieeexplore. ieee.orgfxplabstractAuthors jsp?tp=&amumber=1307250

Sambot: A Self-Assembly Modular Robot System @ @

Hongxing Wei, Youdong Chen, Jindong Tan, Tianmiao Wang

Mechatronics, IEEE/ASME Transactions (2010)

Cited by 88 & Bibtex @ http://iesexplore ieee org/xpliabstractAuthors. jsp?tp=&amumber=5634125
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Robot (2007)

Cited by 62 & Bibtex

Remote-controlled vascular interventional surgery robot. @

Tianmiao Wang, Dapeng Zhang, Liu Da

The international journal of medical robotics + computer assisted surgery - MRCAS (2010)

Cited by 61 & Bibtex @ htip:/fwww.ncbi.nlm.nih.gov/pubmed/20235338%report=xml&format=text
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Differential Evolution Robot Quantum-inspired Evolutionary Algorithm Chaotic System Distortion Calibration
Exploration Planning Discrete Time System Pattern Design
laa Research Interests

@ Robot Differential Evolution
@ Quantum-inspired Evolutionary Algorithm Chaotic System
@ Adaptive Modeling
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Chinese Journal of Compulers (2009

Cited by 49 & Sintex
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Control Theory & Applications (2006)

Cited by 36 & Bibtex
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Control Theory & Applications (2007)

Cited by 12 @ Bibtex
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Journal of Zhejiang University(Engineering Science) (2007)
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E..l.‘..l.l..
=3

grasping and manipulation
adaptive motion planning

10 HlB; A£TRIHES

Robotics ] & & 3= [#%¢ mobile robot. humanoid robot. human-robot interaction Z5£4H4)
AR (KT 52 B T, i mobile robot 1 humanoid robot — B & K 2 5 5t 1 = B0y 1), i
W2 N Al 8RR human-robot interaction. path planning. control system A1 reinforcement
learning [PHF AL O0yE . BB B FRATT AT LA I BIM LA N H AR B L A AR 0 IR B2 2]
LA NBOR IS BT 2 P T, FRATEEXS H ATALES NI O R AR BN 5 2% 5] . Bk 5k
H. A EES AL EEFRTIE A
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3.1 B 5% (Perception and Learning)

1992 1998 2004 2010 2016
11 1990-2016 RS Z SRR

Sof TIN5 27 S OBIF 702 M 1990 FEFF 46 1), Manuela M.Veloso. Minoru Asada. Marco
Dorigo. Cynthia Breazeal 2524 25 5E T W A K& . HEl, J5#2 75 Darwin G.Caldwell &
FEREARA N FH SR T 7

B RENLES N BN 5 2 S EORFE H AT LS NSRBI A, B AR TR A AN TR R
A HIER BN TR BRI BERABLE NG VLRSS &, MBI ARSI S R, A
FEIN KA 22 2 S5 AT AL N BREAC R B 78, [ ae Al A2 I MBS LR, fE
iy 5 IRTT

AR NG N HLENSIEL. DL N Z IBIEAT S EL R Bkttt g S “JaK
KN R A BB A RO X ERFIIE T EEA LR B B e R HLE A b B R 2 )
REFIAN TS, WS PRBE RO BRI, DAY A2 SN ST P A o7 B 3 P 2 A 5 225 LGRS B i
HLES A TE AT BRI IR AEER, LA RERE X H W /NI P58 R I 7 i
JE RGN RE IS NI, B ARATE), IR BN RENS 5 N\ RAUF SLAF I 2% 1
ML EFRHERT LA, B N AN AT sk 1 — 387y, 58 BEALas Nt B | d2 3055
THRESEHLAR S BRI o AR, HLAS N RN IE W 75 B4 B 25 M % St RO 3 R A K
ML, Lo, filnd s Wt AR B JREE

MR AR B — BE A X7y 38 AR HLEs NS B8 =407 HLEs ARSI, A
HLES NI 5E AP ek O ZARAE T2 24T NI B A LS 22 2T RIHLES N 22 158 SCATUE
HLES N[5 2R Fe VLS Nl i 2 5] SR BURT S RE B0 N A B I BoR - I8 22 5], Hlds
NI REFER I RE AR IZ S RE . S L BRE DL SR 5 e S X Ah e I BEmT LU B 3 5
FARR LI, r s A2 M R4E Skl BEE N LR R POE A R, Hlas NI
BEG R HOBT H . b, SCEDINM AR SRR 2 N T BE T A — ELAL TR FURT Y. 2018 4F
4 H 11 H, A% TR RN TR A— R SCE, S smibsr SRS+ T iE
— AT LB A DR AR ILE N, H AT CA HX AT FERCR « UL N S BORFEARRA
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REUE RN NATRIBLSE AR S, R AT REAE RE AL Xk T 5 KO R

3.2 MXIE5RE (Planning and Decision)

1992 1998 2004 2010 2016

& 12 1990-2016 FE R MRIFFZTHEE

PRI 1990 4G K e, H 2005 Lt Nk e it id i, R 223 AR [ 34
FEROZAIUE T 58, 39545 Howie Choset. Manuela M. Veloso,~Sebastian Thrun 25K 3
i, Howie Choset 24 2 S 475801 T B A AR R ATk PO E 98, - BIlad He- b s 1) Jle 2R

1 B8 A2 R L& N 2 TP S PSR BOR NI — A 5. Fs b, I S o sk ¢
RIS THLENRG B EVER S BB B, HAiliil, XM R R RENLE NETC AN
2 RS I RS A R R LI AR R DR SR BE 15 AT (O . SR IR SRR IR
WL IR 2 AR 0 N2 B (0 A I R DA R B T RAT 2 m AR PRI 45 PR 2 5 el 1]
A, HIELSCE RN N2, NSRRI RIS sh R, 1 EUE ST RIS B AT I — R 1
VR s TR SREAR (L FH 3 B AN L PR 25 B eI 2, AR W] AR FIAE NTEALER A #3)
BT EREZ G ANRGEEAL, AR A OB, N TRERER TR, @58t
WNTFARULEY 7O TR0 AR o FAAORUEL, B AT SEBLRI 5 iR ATI AR 2K
SEMFHSNE, Hrh 2 AR BRGNS JEMAE, SR B H 2508 T2 B pLas A

RIFI AR R H ARG PRI BT Rels LL— M I Ay S0 R AR 2 7 AU e 3 2
AMIHLES MESE B, HREIERES JyHLas N PSR Bk SR O AT IE S 1 ORAEE
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3.3 i hE5S4%I (Dynamics and Control)

Miomir K.Vukobratovic®)

1992 1998 2004 2010 2016
13 1990-2016 FEFh hFESiTHIHFREE

HLES N3 122 X HLas NG R I /1 ANia s 2 18] 6 R 5P b AT ik FE 24, R 2hdE
P HTHLES NS ) AR PR AG A L WF FU S LA R e LS N AE BT A 1) sl s i 3 5 2K
AL A HIEOR, $8 I 88 K58 S T 55 AN E B AT 15 Ml B BL s
HREEER G, XIS MEAT RS

H 20 {20 70 SFARLLK, FEEH FEASHENR 2R, tHEHUsERE ORI &
T RA AN B, 3 A AT TSR E AL A FRE 5 M 5 FE ML 28 N By 2 A A g T S L S
PRI, PLIe o K O e U 2T 55 T et 45 H 2 ks 2 AT o &5 5t A AL s ALK
SERTE D). DRI, ERLES ARRSTH, HI RS MO C BABKBREE, SOy A
PERERIRBE 3%

i R HOHLES AR 4210 05 30, TREAE T LA R, B s TR GEoR S
R B RIDIRE, JFRAR BRI HIT7 . H ATl A3 HlHoR R bR e f, &
et RSB PR T ARG BRLG B REAT sl SR BORHSTT LURL I 2 A% A\ 4% 1
R MENREINLER APERE R ORBE R 7, HLES NS R GLAE — EREIE LA B LA A BRI
Ko RMALGRINLES NIZ R RGAAE S B P DhRERE . RERIEZE . W EMMEZE. st
ZIBATI PG EALE] . ALPF AT AR G BRI R MG 5 R A IR a0 B T A k)
2. PCy NJRCRIN . SEI PR S BRI NIZHI RS, R DhRea. RUEthys, JFg
W bR AEAL . AL B REALTT AR -

Rt 3SR RGO EHLEE AR S 2] Be W BEE 7. 2016 4, R FIRFMA
TR BE AT B FH R B2 2 > A i A 2 >0 SR [ea) 428 o A Sk B s A o A R e e, A — 44
A BRETT (Berkeley Robot for the Elimination of Tedious Tasks HI455 ) FINLES A Ihid i 2
SIRSETHH SRS it . XA N TR B 5P N5 Xis i &5 RASR LA N Refg s —
MES TR AR B 5 —MES T, MRS NRF R/, MRS ERETE L
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3.4 A#¥32E (Interaction)

1992 1998 2004 2010 2016
& 14 1990-2016 £ AHZE . RiEH

AMLAE E RIS HLE8 A EAE - IGA T, HE A H BRI K& E N EIEIEE SIS A
Wit BMEN 5L N Z BB E R @ittt it . e B IR0 7T ANLAE B R R A
75 SRR B AR U W] 4 BE VR N R AT BRI R 55 I, F TR S T AL RS 1 ST
1969 4 Al & AALFH TSR R S0 i LR, X —4R7E el SN K= 2 TF T B — AN RS
br K2z, FHESE 4% 4 E IMMS Clinternational Journal of Mechatronics and
Manufacturing-Systems, [EFRANIHFF-GIF] . -BF 20t 80 FARWIH, HHefaHiR T
ANALZE, NIRAMSEEHRA TS T AN BRI . 20 e 90 AR5 ALK, Bt
EE AN . B AR K BN )RR RS K, AN B A R BRI T T K R
X —F AR I (1 B A T AL SR 1A A R G o B4 — 321102, 2018 4 ACM #ii
— A& Interactions, AU AN EAIAZ B EE, BN H HAR—IK, TEEBRVEE AR
W, X ANLAS BB ST A WHR N FF R A 2 A0 .

M B IARKE U A A B BEASE. . B A 15 E SO B AR 5L
B OREEEH) o BRI TS A RIFEEIPIRE, NSHLE R A BGE N T FaA
SHLE S TORAS, Lo B AR Rl . ST LS A, BTSSR B i
AT BT AR, PURoRBE . AR HEARR &, 7l 5 BOR BRASIIE B i 155 22 BT
G BRI, RDTE R A, IR RS R RS, ARG Cortana, /MK, 3ER
1 Siri L& Google 2~ 7] ) Google Now JER8 1 517 52 B EE SR, SEEL 1 AL A F 0 15
e, B A ATHLES AR BRI 55 8 52 TR AU e, MBS R BN ARSR A LK J
U7 1) o AARAZ R B ML S B RBIR SE A AL I 8, E 2GR A R4
B SL =R IR, [RIRBON. N5 2% Z (B R BRES SR RO K e FERT, R JB R W fi
FERBACESLH TR AR, T R BN e AT S A BRI 4 £, G
FEhASHR . BGIL EHERA VR EEOR, RN SRR, Ml
A BAEARR O RS ELI AR
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1 transducer
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4 FEREARBA

BEE TAVHL#S N AR AW & &, AGV (Automated Guided Vehicle, #3hHLEs ) 1EA
Fniliiiz T B IEE WO R N PR HIE . HUOIN T, KA, eE s, &
HEZ M. BAT, AGV TR BN SR~ 0, 2% 3R
G i B T — NI U LS NI DR —, IR

fRlAs R — AR B, RENS IR BN B AE B — @ U A e sl il far i 5 5
DA A5 RIIAE R AL EE . fAd . BoR | ID AN EIR o LA A IREUE B 3223057,
RELFANRTUE. LS N RECREEE A s, TR RE LA R Nk
R H NN, HR T ORI A IR AR O B B SN R B R 28 AE, By
PRI R AR G IE 2 P SR R 2% o AR SR EORIIN AT, AEELHLA N % 18
NEFIRES, JafLas Nk LR REAL I TARSR AL 1 56 Ai . AR TR Aot . Wrse AN
IERAE KA BORLENLEE N LR PIRDUREAT 1 38

4.1 M5 (Vision)

RIA (Robotic Industries Association, 2&[EHL22 A TME 2 SIHLEEIGEE XN HLAEH
BT 25 102 R 1 58 1 S MO iR LB — N LS R, BASRA T
T B T2 A B0 BT 25 2., WLAS LSt A RURHLEE 4 85 A (7 0
AT o AENLESHLUE R R, A% G LG AT Do AR TT RS Tl I, LA ety
% QUOGLEARA | 55 AR AL AR AT IE R

AR S A EARDT, Ml ot Al 1A HGE AR IRz by B SeAaiiet, A
HR 52 AF PR, AL PR B MAE R R AR TR A L REE T BT 2 — JE~T LS H LE
HGE B G, PLasPLod ] LUA BITEE ok s B2 5 3R OREFRS I A KT i A SRR
PRSI R R, HLES L K A S R I sh A, X e Tl
HLES NAETKZR BN JE AT e Ja RARARA, HLas AL e Tl A oo AR AT
CASEBLES: TAR, MO S 1 TARRCR, MBI T 55 J1 A .

BARTIE , ALSEA% A% 2 Fa o SR LA 5 20 0 BT BB AR B, SR 50 S
FAALE GEAR. Fl, KB CLESE) o JFm L EE AW G R R s . Mt A%Ias AT
M BRI FOLL M BAT TR R o R AT AN 40 BURE BE B % 70 R okl &, B
GBRAEFTIR. B, TR H ORI, AL REHARE “B 27 04l H bx
BG . FEMZREE LG, PL6E & EEs I aT DR S RI 1045 2 5 A7 P K 2 B R AT LR, A
b AR AFRIBABIRAE 5 2 10(5 S, WAL A ML LI R L BRI O o

FIRE, MLEAR A M MLAR N i B AR 2 — o S P IO AR A R LT 20 i
20 50 FEACUR ], T 60 FEAUT AR B S ER BRI IR, Bl B W R BB 1 T
SITFEENFEY, BRI HMOBLSHE S . 20 40 70 £405, H&SEHTERPLEA
MU RGEITAE L, BT TR B L R 7 RIS . UORHRER A 7 & AR 56 S8
fids. HRISR, LN Tk, B2, Hlds NS AR R Al dtR, R
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BT PLRE /1R AE S M T 5 52 AL, 4980 1T BT

TG G AL A5 7T 73 9 CCD Al CMOS 2K . FEE SRR T2 A €, CMOS BLI
WRBUN. TAEREAR. PERERR E S0 AU 7E b2 90 4EAX SR LR R AR R AR 1 T 3%
Tt (HIX PR AR N AFAE B BB E T X e, DA 1 G A B 75 5 i Ak
L, OERUEATHE R, TR E R Ak R R X — R R s B A
G HBT . T LA LA DVS (Dynamic Vision Sensors, AL AE B 28 ) U] KT kA i
B AR R EE A S 28 e, 85 400 ) e 28 22 5 1) 1 e 5 A DR 920 A a0h 2 F B s A 5
TAE $e st R, PR R = 82 3 40t BE AR BT 3 3 SE R 3R . ARk, IX
BNAS LA B A 1) R FRE BEROR Bt AT S LEs N PERE . N A RATHLES AR iR fit
HIIATRE

4.2 fhve (Tactile)

fioh A SR S T T LA AR i 5 Th 8 (0 A S0 o i 2 AL A8 AR IO 8565 B I — b
AR R o ) B RN T3, W] BRI B RANPA G ) 2 Mk PR AIE o ik ol SRR ) 2 AT 55
FE RO R GIAEHEE, PLRON S SERME ST X HLEs N 555 G S B AR RTI f— &%
S ERRF AL AT . | SORE, M S A R . TR AR RS, PR
I DU HR AU T 0 Sy 1) 0 S

HLER N i 5 AL AS R B Th B 0 P A 58— AT DI RE, B 1R RAPIRES . Bl
PTES BRAE X R R AR S LA R B A % 5 i PR T AT AN » 28 — Ao IR 7 D) R RIERS:
IRt g RS B ATAR S KNI 2 SRR 0 LA SR H BRI

X HLES N i o 1% S OB TR I 0L N B, (B R R DIRE BRI s, 540
WAL AR P EOCEAE . I 20 42 70 FEATTES, HLEs AT RCEBON AR, H
AP X fih i A% T s AT FUAN R T — e R A URE, i 5% SR AR T R MR AR E b 3 80
FA X BARFAWITC KR SRHIRIEIERI, WA A BT S A 5 ik # 34T T
RERFL, FBT7 1A A B e fm) & B Tk H AR 7R K 90 FARE S, Aot 14 /&
BRI AR SRR PRI, FRIF R Z ootk . BENBrZ, Rz s S E 5
JERE, 228N SBT3 A BB RN A e i SR N s, AN R RE, HL LA N fi
TR ER AT T TR RS . 5 NSEBURANFI IS, DULE i i S s AN BES Hs
MRRE R AN ) BRI R | 5 SAERIAB R, I T DAFE B O 7 TR A5 2R 25 O IR e

R SR SN LRIV WA e O e s S a TR i PVASE IS S N N ()
2002 £F, 3¢ [E BTN S37E N BB AR 1) A5 T0TAT 22 e firh i A% Jeklss, T A s AL 2R O I
MRIGH AT E N 5 3E K I RE, PRIE T AR$RAFE %242, 2008 4, HA Kazuto Takashima 4
AN T I B =R il i AR A, R L ZRAENLEE N RIS T o0, JF@SL 1 TR S 1
HRRHEE A FT LUB R AL &S AN RIS T, B PR A AL 45 8, BEAT B P PR
2009 £F, FE[E FE ST VR M H AR AN N TR BHIE TE 5 R B e - A DL/ B 1) 8 2R A 5 5 458
K N AL, AT R R B RS VAR DL, 7T BL E 3 58 B A BE R B A1 5 2016 4,
i B E R ARSI R BB R IR L 7 BERK, REAERIL &% N PR 53 H il 51 A F) e 2 <L 30
SE SO B RS, ARORORE AT LA BN T RURE O AL DA AL N R 55
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2018 4F, WRAFL LY Cheetah (J530) Hles NC&LHALE] T =10, ELERTFEN]T, Cheetah3
BRI 22, FTREF e AR T BRG LT, EEMA S B e e A& EEM ™
AP HIHBTHT, I8 AN A it TR A IS, R AT DA SR b P41 45 HR I

TR R BEROR 5 2 Gt 1 5% 5 i S0 3 M) 63 S R e it Fe e K A S BN T g
LA NATET L AE 5 TN PIVE R R AT AL A8 A Sl 0 [ R AT T IR A
H ATZ BN AR A 007 i B . AR B =1 2 ARIBHUNT, AT DAL 2K R e B 21 A%
aey AFEARRRES filni AR AR SE, JF R ZAE UR WL . Baxter HLas NAFRC AT RIY
TRt A A W LRI SKIL M T AR TR, RN ISR 2 MR8 il i 1% A A 2
BITRRIE; BIRTE, USRS HEGE it R o EMFEENESE, RNE#E
w T TR, DA SRS NAR T e T A& Sl SRS e RIVBRIERSE, 45
ANTEBEBAR SIS NSRRI R TR, AT AR AT 267 2 sl i 2k 1K) B s s s s

E IR

i}
>

4.3 Ir5c (Auditory)

PLER NI e R GERE —FpO7 (i B REAL NI NS AN R G A8 H T 3. RVE W b sE i
FEEEB T, HEARBAIROME. BT A SEE ST, Uit BA e mE,
BTG« WOGSEHAAL S 51 5 AN E B LT, I T 7 ZAE A ML MR 54
BOGLA L H A BRI T TARRIPLES AR AR H H 2

Wir it A Jease A Pl ARG U B Sl s 7 B AR e i R FH T2« XL i ACK it
HAEHA ATl Gk , BREWNORE. Sonm & IRBTEIR . RS ET T,
LS 5 200 Jo 75 55 0 BRI FEE DX 93 2 A P R 2 s W A R K R BT s s A A
N, HLE AR ES NIFGHATIEE AT B, Wit AL a8 A7 7E RENE AL A8 A\ BE 4 3 58 BliiX
LefE 5.

120 FAL AR, 75 AR R R 4D 80 ARARBE H AR, 36 [ AU % 1 6 [ S 5 R
FHRITKIE, MIRAII 15 (5 DI REIZHHE A B 10 2 Thaede & i, L 55 Rt Il & = o
FE BB ARSI RN A . XA, A E RSN RAas TR, H
RT3 IRAT (RS 5 A 75 25 0 A5 V0 Bl ks 178dB, MR Hbh e 7 H RS- Tu L AiX —+Hi R H
THLES AT RS BE | R AFII2EA

MR 2L, — B RA (Robot Audition, HL&F AT 3E) A DI RERLAE A I 5 e 5 708
BB E IR TR S . b, W0 R B ot A S B B B L E R S
e AN P8 I R SR N A R DN A, LR IR0, it A A I Wi B A S e
“UTASE]” AN CUTARTE” iR L.

FEF B NEEN T, B 1995 4 Irie 55— JCR A IE BRI TR RedLas ALK, £
Mo ZENKRE, AiiCERS TIRZERBCR . 2, T UFERE 25BN %
i, MLER AT 58 A8 SUBHIB AN FE RO AT T 3K —FORRENS REIHL &5 N A B PA i fx
BRI, T HRENS (RIS 5 AL 52 52 Y6 HE T PUAI U 52 52 20 7= TR KB, A A Pyt
G R E AN TR e LA NI 2SR E AL RE . 2017 4F 12 H, [E N & BRI HLES AEIRIIE
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ARAG, FrEEFBEMR ST LA N KR BRI A 18 e

How can | help you?

15 MrHLEEA

TEVEE R AT, 1952 4 DURSRIG =W 1 BEE—Nae i) 10 NI sCBr K&
ML RS, JaRIX— Rt A& N TR RE R R (1 B8 B L AR A% . 1960 4F, % [E 05T A
TSR — T EAUE S A KRGS, B W S HL N 7R 1997 S35 55 EE H 70T
NHENUR R RE 2 — R = A4F, EEIRAE RS T REHED, EH LR =E
7. 2009 4ELAK, 5 EIMLAS S SRR BE 22 W S IR N, B IR B AR A2 T
R SRR . 2016 45, 2 FKEBRRHE B S A REE S R ER 2 IS T
IBM ) Watson 255175 CAMKE 6.9%, i it A T2 BE 1 BA IR 25 A AT T 1018 3 1R 0 &R
G4 1A 5N 5.9%;- 1 [E PN 5 Deep Speech 5B R AR R HF 2 3.7%. HAETE SR
FARAIRAT BEAE CUUNERR” X —FEAHFT B, AR B R HARAE AR 5 R I8 75 2
SURZ MR . LUK —H RTENLAF NSk i B2 9, ZESRBLE8 N5 NBE & 2 B A4
AL DL K37 5ok, BRI AR ST W A AL a8 A BEAR A 75 5K, 2T R HE g N 5427
A%, BARICARKMBREE .

4.4 HHEIE (Lidar)

IR BN & AR TR SR ROR 2 — o WL A\ [ B0 FA 45 S8 T DAHI R 3 i
B AP T 4R 5 BT 55 o BRIBUIX B8 45 B A% R 2 B 75 22 2 8 R ML R 8 5 A AR X, H
T R R AR I AR DL ORI AR A8 B A5 P e 4R S SEmT OB B

EAER, WOtHE AR LA NSRRI A H g 2 o X EER R TR T ROt S
MEFARBEARZ IR Rl H B A B R IR, 81 =4 s =4 R ot /a0 i,
BotHIB RN LA RS RN HEMIEEE R . e EARERMIL, Bot®
L RE NS [ 25 B R B EOR AR LR, X — ri4 alid TR shpLas N tedh, WObTEIX
AT UAEA PRSI0 T LA, rT DL SRIG h A, i HAE SR b R S 4

WO HIE AT 2 N AR A0, R BRI R A A FAG,  H AT EpLEs A
TE AN TEN 2 B iy 1 O 3k A 5N YA AR o )7 34, WOt Eis
FUR PR A — € R ——IX AL AR TEE R 5 KA LAE, mHBOEHEEERIEE X -
BT IR R, H A e

HFHHLE N A& H BT O T AN H &) 2 A, #OtHEIER A SLAM (Simultaneous
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Localization And Mapping) %y, wJLALEFIHIALES ATE 5 8] BLSe B Ry 1, iR R
cxtfil i, SRR EITFHL APP, FRELFH FAESR, AT L@ FHL APP EETEHIE N,
DA R e HEH A I 7 354

El 16 SRR ZRFAMAEFA

P LU B AR, SR N AT DL AL SN AR g e o X H AL AT 2
M E I ThEE . DX H ALGE R 0 2 B BCR SR BOR AT DLIE I S8 et R B e S AL
ey, AR A RS, DU R, IR I AR L R B, REA RS
il B2, BOLHEESMHAMEL &, WAL A fe.
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5 NRR
51 TASH

TENZE B, B JE T 2 2 AT P M RS RO A TAT )
BRG, RS S 2 AR E DU RET B AR E D R . BN SRR G 4%
TR RGBT BT, H s RIAT 42 B 2R IR I B IA T B bR 1R BEVA G . B AN B IR
ZE R FH 2R 380 TR SR R i 2 200 ) B PR 5, R AR S e P R A IR T B L 2R B AR RS 15 2
PR e R, WA R ARG e 4. RIS MR TE R AT, RE AR KR
ik NTARe M SR ZHA T —&, Bi-EUR: . BN AR sefs il H A &
FER R4, R — B SR sE /A AP — AN bR, 78 B B A R4t
SR RE R AT S JCHORE A LS A, Jo N Bl e g DR Be Rl e HE R
PERCAKATE NI AS, (4530 % IR15 50 s ) AT IR 58 . 1B E R B2 55t 7B (Cologne
Institute for Economic Research) 73 #riz~, 2010 4% 2017 4 7 F[A], Jo N2 3 Anie iy e
T EE LA 5839 T, HHHT T KL RFAES, AN EEEAGIRE) .

17 Google L AZIFRE

5.2 ENRS

ENIRFSHLEE NN PREFLEE N, BR8N e R IE RS TAE . BHEAT
HEEE . RSEE . BCEE. RIEE. BHEEE. PATHE. FHEE. THEES,
JIT 3 B N 2 B W TE R B2 FR R PR B N N B (05 B h i 3 B, B E RO PATRE
R, TR B I R ER DA MRk FEEH. FES R R
WAL, JLEHE . IR HEEE L KA S0 TIE. IFR 4RV, 2020 X — 7376 bk 1
K& 69 1230, 2016-2020 4F T 3519 55E ik 27.9%.

MR ERE, HARE MR xR wtiles NIt BT 2B &8 &k i E %
Z—, TEFHAVEARH EEAHEAMRE . BdERY, HA 2010 SR ER Geles N~
mEMCIAR 4 TG, AR 50%.

HRSHLE N ASIMO J& A H A F R I —#ALas A . ASIMO s&—#k S AFEFE RS i
NIENLEEN, AT AT N T T, RN AT B8 Y ik TAE. 5585000
X RS, ASIMO W LUK H & A BB I ShRESH TS A M d), nl DL E b T84, )
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S RBIRETAR . AR, RONENUR BT Al E ) L3RI, ASIMO HIR2EhE s 2] 1
6km/h, W LABEATFR SR EIATHE . SRR HIALIE AL A 518 Tl 71 BE AR AR Ak ASIMO w]
HRAE SEBrE LA S A 8 K EERI it B BN, ASIMO w] LURRHEE i 45 F 4 U e
B S, R E B S BT, JARE A F B R AT ki T AL R
FIAELE AL ASIMO 7T LA 24 TR 0, ORaF SHEE MR A& e, —Unidt—id
M. BB, ASIMO & BATHEIF ST TT A, BHABGE S HED

& 18 AHATIRSZHLEEA ASIMO

2017 AFJK, HARJEA R EAAHER Kl Aibo, T 2018 4F 1 HIER K
. BBAFIRR, XA 0] “ GBS R IE BSR4, RN ik Z . 15
Je g AER T — MR R ERER 7 o LU 32 RIE B ERIAR AR IR S BRI, Xkl At fid 2>
b HE T N HOR SR B R KB B CERr/NME, T AU —FiRE S B LI
B, B Aibo HL2SA H A EE /N LR 2 AT AR E, 13 Aibo BB S IRREITE 22
= REERR T

B 19 REATFRM Aibo

ME T IEWHA, T EEZAINLES AR Az H BN R 5 o = Sk
5 HAT R0y SRR S, o B SR LS AT 7 b i R T B, 72 Bkl B LA
5% AT I A T AL AL, IREhE . R A SR A R R, T A
PLES N T ZE Rt AN E AR 4L M pk . 53— 7T, AP B SR A A Las AT 37 BRI RE 5 3T A K -F
KIEREEAN GG AT o b1 [ Y XIE N ZBE R, fHIn B A g Ae e, B A
B R TR RS FH 2R I LA A FR ST A5, L A T [ AR B 3 s (R T v L A R Pt
o R HIE 77 SO 5 AR R A5 B N LIS B 77 30 . BAR H AT R E P& A4
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HEHCAHT T 10 12, E2 E RIS Z G R T ZALE NRBE RN ERER.
LAIBERL R ADUBI, IS B B &SR0y 5%, W T 4 WA £ 0.4%. Bk 7 E KA
WX R AN, SERZ AR ZEENUE: ML T, EEFKEFBEISARZEERD
253 16%. HaTH 2, NIRRT B RENS ] 5.8 55 57 3h FRORE I K, T X BUIR 5557 7)
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