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A HERH DR P A2 ) g ST S AT HE R A2 25, HE P A4 SN 32 B2 26 % 5K (1 h-index.
paper. citation. % FaR1G ISR E . AR HES . TSRS DL R 2 S T
MLESF2 08 5035 L R s A i BR 1, BLR T AR R R, ARe 2P B A #, URTE
AMiner $&HE I HE R LLTR 28 i T A 41

2.2 EfrZFEE

® Danica Kragic

Danica Kragic

rl 47 2\ 13815 B30 88.33( e 7179 | [ 281
= Professor

i KTH Royal Institutet of Technology

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

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

1999 2005 2010 2016

Danica Kragic 2 Hig i B R BE R K T2 B (KTHD (BN EER, B RS
OEE, BB FEEEME LK S 28 B S K2 RV ) 23

Danica Kragic 1 1995 £E 315 7 %' LV L HE-R R R EE U CREAT L2246, JFF- 2001 47
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AT KTH tH SRR A 207, JRIE S 2 BB TR SRS W 2. R I 7T
b (ERC) fhhEEA IEEE HLE N5 B oL A & WA AR R ARG H, 2 5 i 2 508
P SEIVEERE B . FETIR RS A THEHULSE AL S 2

Danica Kragic i 7t Sk LG WL A « THENIAL D RIHLAR 57 ) o Wi SN a8 A anfe] 5 [F) 2%
AEPL, AT DA K e A B AN H b, dhi HARBON 2 — R @ — AN ARSR I RS
TEALEE N5 AR B RS S8 3 AR B8l A — MRS S HLE8 AT & 5%, i
HRTE— AU N R TR A E. Wi “ARRMLA R B B E KR, LS I3E
AR SR PR kR o WA, HLES AR R T R T 0 R SR AL
AN, B m TR D Re BULER N, S2 E N M TR AR R AL . i RSk AR
WO X FE IR HLas AFACRE D&, B9 AR = Ha B L F.

Danica Kragic 3k4%3 | 2007 4 IEEE Hl#s N5 HAMLFa R AT , th3FF T
IEEE RAS THENUFINLE AL SRR ZR A 2%, JF4HAE IEEE RAS AdCom /& /1. fft T 2012 4
3453 7 ERC EEN% . 1H, WEet7eaa] 7RCE. Knut #1 Alice Wallenberg 25523, Hii
IR AT 9T K G 2 R S SR AL R SRR, FET 2016 SEREAT Ao AR TAR b
(IEEE) #H .

NI EE T Danica Kragic J1 s A ARE ML
@

Data-Driven Grasp Synthesis—A Survey @
Jeannette Bohg, Antonio Morales, Tamim Asfour, Danica Kragic

|EEE Transactions on Robotics (2014)

Cited by 300 & Bibtex @ http:/fieeexplore.iees.org/document/6672028

Dual arm manipulation - A survey. 9
Christian Smith, Yiannis Karayiannidis, Lazaros Nalpantidis, Xavi Gratal, Peng Qi, Dimos V. Dimarogonas, Danica Kragic

Robotics and Autonomous Systems (2012)

Cited by 235 &Bitex @ hitps://www.sciencedirect.com/sciencefarticle/pii’S092188901200108X
279

Survey on Visual Servoing for Manipulation

Danica Kragic, Henrik | Christensen

USENIX Technical Conference (2002)

Cited by 214 & Bibtex

278

Minimum volume bounding box decomposition for shape approximation in robot grasping @

Kai Huebner, Steffen Ruthotto, Danica Kragic

ICRA (2008)

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
| Research Interests

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

1987 1990 1995 2000 2005 2010 2015

Dieter Fox /218 & HLAF N5, H AT SE E WU 2 PEHE R o Bk LR 5 AR
RINHR

Dieter Fox 718 E e BR3RT TSR A IR L2260, Al R TE0ER T ZEER R fEA
TR R, JCHGR MR At TH AL 7 5] AR NS N A 5 iE s IRB IR - BRikz
Ab, ARG TSR BT T B OSSR . FLAE 2009 4 Dieter Fox HHAT: PSRy 7K 74 7 B S 46
RGN, LA A NIRRE LR 2] 75 T R 7t PR Re K L BA sk 1 i A8 A
B R o AR BABEAT 1 A TS R GER RN IR 5 1 2t FLE AR AR SR Y8 2 i
YA T B R H AT R BEFHURHREC % 1 GPS, Al i 4 R A A X L 5 %
AR B0 5 o0 e A PR IR E 2 7 B fth 70 EIE IR &8 N BRI i XERE . 72 A
AR, WARARBITERE RIS ANRITR, B4 Intel EARKMFHIE AT BR324 G
M, WS, TR R, FYEEY, HLA N REEIHAR =S R S K T R K
TR R

Dieter Fox 4 K RIS 150 AR A . [N, AL 2plas N =g s E4E (%R
BlLEZ§ N%)  (Probabilistic Robotics) HJLFEER, XA FBEE N2 BE U F LA A F iR
ZAE, BN A TR IR LEE AR, R MR A BE R LA N ) B ) T
%, Dieter Fox H232AR Sl 1 AT FEH AN AT . il & 4H “The Journal of Artificial
Intelligence Research™ ( N L& e i 28 &) LA IEEE HLEs N5 kignZs . HAT, fi2 AAAI
F1 1EEE Fellow.

TTEEL T Dieter Fox JLRS A AREMERIE L
3 Robust Monte Carlo localization for mobile robots e
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
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[® 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./far<iv.org/abs/1106.0222
et
=}
o EHEE

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
B HARLS N LS, PN PN

& AR ek TR KU R Bk, R R ARG L RE 22 i T
982 4FE & 1989 4F AT 2T A W FERL K2, 1989 4FiT, 7E4 R REAT#; 2012 4F N ik [
HHE “UhET AR, BRI TR

e TS E BN H RN RAE LA NI AL AR TT, R 2 NI 2R R S g
TENLES NGRS . EEBER T UIHIFORRCR: (1) JFBI T BRguK e Ran
BATOR, FHIT RAUKAL AR TP IRB &3 HI0E T, AN B ENL 38 N R G0 T BE T kAt
(2) M EE TR BT B N R E N N R SGE, TSI AR A e A 20
KRS T RRAAS I 5 A=A N A . (3) TEIEBI TR MAE P R 18] )35,
St 7 MhEREhiE A, ORI N AT AERR TSR LAMER G IR E 2R T I8 Bl JupLes
NI B RIZ AN REFEHIIE TR R T MRS .

aRHE S HAR TR e+ (2003 )  HEFBERE/MNERT 1 (2017 45) . T 2010 4F
3K IEEE Ml2E A\ 5 HEhik% (IEEE Robotics and Automation Award) . 2015 4E3RM H A4

a2
BE.

IR SRR A U AT R IE AR L
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Approach to the dynamically reconfigurable robotic system @
Toshio Fukuda, Seiya Nakagawa

Journal of Intelligent and Robotic Systems (1988)

Cited by 236 & Bibiex @ 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 @ https:/link springer com/article/10.1023/A%3A1008048307352

8liding-mode velocity control of mobile-wheeled inverted-pendulum systems m @ G
Jian Huang, Zhi-Hong Guan, Takayuki Matsuno, Toshio Fukuda, Kosuke Sekiyama
|EEE Transactions on Robotics (2010)

Cited by 156 & Bibtex @ hitp:/ieeexplore.ieee.org/document/5512655/

Human-walking-intention-based motion control of an omnidirectional-type cane robot m m
Kohei Wakita, Jian Huang, Pei Di, Kosuke Sekiyama, Toshio Fukuda
|IEEE/ASME Transactions on Mechatronics (2013)

Cited by 111 & Bitex @ hitp://api elsevier com/content/abstract/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
| Research Interests

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

1979 1990 2000 2010 2016

Manuela M.Veloso /&7 2t SN L& GE LALas N 2B K, BUE R SEMEFE RS HE
FHIHEH LR R HEZ

Manuela M.Veloso - 1992 4 AR FEMEFE K2 S, FRAGTHENURL 2Tk i 224
Yelva, B ERI S KRR, MOV E BRI RS L S, BUIT “ARoti i g,
B ST S I A TN, et T R SIMES T .

Manuela M.Veloso T 2003 £ AAAI Fellow, JE#EH IR 2 /G, ELF 2014 4
EHI{E; T 2010 %N IEEE Fellow fil AAAS (American Association for the Advancement of
Science, FEEFIEE(EFS) Fellow; T 2012 Fz o BB G 52 PTE o sz i1
7 R — 5, T 2016 4R ACM (Association for Computing Machinery, 3% [E {1541
22) Fellow. BtAL, Al 2pLes Nt FAR a6 AR £ .
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Manuela M.Veloso 124 B F L4 AW 7L U =R Sk N2 —, X T N LRI KBS
ANERZHPRR—EHRREN . REAW AN TR G B 2RO 2 1T 55 L
FRNEFF R L3 R ) Sl A0 IR RE AR N BB S B S A0 B 30K o HE i HE 53 A
AR K R . 2016 4 Manuela M.Veloso 7EEZ5Z KU, 54 TR A SR IR Bk B R N
Z 58 A1 H AT, Jai BB s 8 NRIRIE R 2%, HEREE A
FKHATRHE SCIBES o TN T RERSSEBUIX — £, ik v B B 78 10 58 55 NAZBCLE el 4 A
TH e RAMFIE AT T NI NRIMARGEZ o RARR T AVIAZ TR, b
Fr BRI IAE B B A R EA R TERXFIRET, ME&EE. N TEBERAMAIIGF LT
HAERGH, B LA ANETCAES - X T A R N T8 e S 25 A\ 8 RE I FK 4t
BB, RN T, BA R E R R HE, AT E SO A
BRIk, A EE N TR AE 5 N BHIK R,

T EE T Manuela M.Veloso JLSH R LM KB

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
# 58 | | 5934 [ 35 1399 [« 15461| [P 308
&= Professor

il Department of Computer Science, Stanford University

Robot Control Motion Planning Dynamic Simulation Maobile Robot  Adaptive Control Path Planning
Robot Motion Robotic Manipulation
|8 Research Interests

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

1986 1980 1985 2000 2005 2010 2015
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Oussama Khatib & —£7 HA4E T RFE IALAR N 225K, BUAEEAE KT SRR

Oussama Khatib F 1980 4F 71 B 45 2 [ [ 37 i S5 i 25 i K 2= B R = 2247 o I DY 45K,
B3 T R R Y 8) S ARk HIN LA N RGBS . EVERIEOR, DUMEAE R J4iLa%
N5 PRI AT S A2 I H B A i

Oussama Khatib 1E N7ENLES NSURIFHF 467, /et 72 RV E®, Ko THL
AN B E R I 2 A AT A M TTER AR TE 1978 SE BRI T N T3
(Artificial Potential Field Method, APF) , 1% 5 iEFR N Ja SR & 3 g A2l i) i F 7 =X H i,
fib R E AR ML A N S50 S A AT, [RIINHA 2 W AR K 2R 5 22 BT H Bio-X LR s A2
AL IFRR CInternational Foundation of Robotics Research, [ Frfl s A5t dE4:42) 1,

/23 & IEEE Fellow.

Oussama Khatib X T #1258 A A8 4 52 AN AT LS BIRAE A AR 22 BAFE 7 Rl SR A 22 Tk 2
b BT PNt EEZ I A FF R R AT LB, 2013 4, {552 T IEEE J7 R0 PAHLEE A 2
R SN F RV o 1A, Aty B T AL RMIFZ B R HL2S N 22030 % o $E IEE 4T 10
WRAWH, xR e; FIZEEERRZELT, MuiREEANs. i, &4 NESRE
Z ) ST TR L S G . REAE 55 N R FE PR 2 I LT 2 AN o] RE Y
1E55, ARARIA A IE X — N X —DNE A T Ge )Pk ot T ALas N R el 52 o TR #EAS
R, MWAZKESERIR S K AT Akt Oussama Khatib A 42 AR 58 b i BB A R UK,
IEFE G, AR SR HLEF N F A DBIER NI A X —PNAEEAS. £
NI 3003, 6 2 IR AR TR S TRA T SR 2 5 BATA R IAT N E BA S EY, HIN
TEIE 2 BATTRIE TR 2 R FE I o 2z, STALES N ST 0 & — IR 2 R A8 % 77 RIS
FWEEZ I TAE” S

TFTHI%EEL T Oussama Khatib JLES A SR LRI
€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

17



® Roland Siegwart

Roland Siegwart

" sl 88 2\ 48286 | |9 317.95| | 4 37402 | @ 835

&= professor

“ I Swiss Federal Institute of Technology

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

Robot Localization  Visual Odometry

|as Research Interests

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

1989 1985 2000 2005 2010 2015 2017

Roland Siegwart s Jifi -1 2 4 BB s N7 5 . BUE IR BRI T2 [ B ) R HR -

Roland Siegwart F- 1983 ££3k45 | 73 BB T2 Be U CREAT L2240, 1989 3k 45
i t2p i I R LR BT TS I AR i R 5. 1996 4F, MBS i SRIBIREE T 2 e 4
IRHR, WHFLH LRGN, 2006 i, fhEAETRRRIIRHS T 22 e H 3 R %
5o MW TNz, WSS N SN EAL. B ANIEE.
RIPLE AL BB S BIRT55E . 2002 4F, b SER = a1 A B E A RES AR E 1F 1E
SRR ANL. HAT, M RN T GERL & NI AR E P, BN E
MEACHIIRSS RBLa N AT BRI A B B 3 RAT 8 DU B BB R 555 .

Roland Siegwart £ A% -5 L 75 HI R 2= K 2 —, & EURON (European Robotics Research
Network, RRHHHLEE ABFTTMILS) b1 5 ¥ 7E 2004-2005 4 [AIHEAT: IEEE SOAREBN T 1)
RIERE. B, gt ar vE: L TR B L, [Fiit 2 DFG (Deutsche Forschungs
Gemeinschaft, #BER}FEIES ) WRZE 012 sk A

Roland Seigwart £ b7 Z2 tH SR TR0 — R —3 . RCE B AP R8s A 7SI,
f ORI L TR 2 S 2 Mo Al B BT 32 LA 78 1 T AL 2% A RERS B AN 347 B 4= (1 5
VBTGB, ks> 55 B (8] R [RI IE AT DARRAI A, B B B A . st =04
S B, BRI TR 2 A RIS [ R AR . X T LA AR R AT REXT A
RTAEE AR, MhRR ALK, “HaBaiE@n, EARE T —HFhRAE
AN WRTAE LRSS, BRAZHEOR RS AR P e .

N %EEL T Roland Seigwart J15s A AR MRS
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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
7 74 2 4491 5 1106 |4 22176) | @ 330

= Professor

I University of Pennsylvania

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

|#a Research Interests

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

Vijay Kumar &4t @ FIERRENLES A5, DU 528 B R TE KA IS5 15
BREHR, IFT 2015 ERVZRNUR B IIBE K .

Vijay Kumar $RAFHk Z MM SR ZA WU TR L2247 )5« fifE 1998-2004 4[] £ 51 i F
TEA BT R 24 GRASP SE6 =, #EAT A SCERHIMLAR N SO FIRE 9T, HAT, ARt i
HEEER T 2P ARG AT, B LR T0 R AE 2 HLAE A G DA R0 42 il F
W7 -

Vijay Kumar F 2013 FRf >y ASME (American Society of Mechanical Engineers, 3 [E#1

PR TFENT=222) Fellow; 2005 4, BM IEEE Fellow; 2013 & A2 HE X TR L. 5
UEIRIN, Ahid 2 i LR a5 Bk, Bl 5 TRAR MM,

E EHU TR AU TE AR G WIS AL AN e it A = L 38 NS

(Springer Tracts in Advanced Robotics, STAR) Z%ERI4ZE. 2018 i3k ICRA IEEE RAS
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e, M ALIG CCF-GAIR K&k, F1F N CCF-GAIR2016 fx il 52 =ik 2017

K&

EARERRE, AR N TR BE RIS AANKI T ANAS B T HT IR 22 SO 508 B Ot
EATE T RRRF 1o MR, MheE 2012 4F TED b om [ BB 72 e S )6 4 il 0 46k ik
400 73, J%J9 TED S VG RLM; 2015 4, b8 | TED &, iR T 808 ih—
—ATBLE ERATHITE GPS Hlas N, A N R RATHLER AR T 1] o X Tl A j 2%
SPIHZORE, MRIFIONRE: T AR REMI . KEFHE BIRA] e EAEH
IECR, HEEBIINRRXEEREAH 5 F. 10 FaiE ERNEKRR. REEE,
A RERZ MO HLES N U FC I I AN T A, AT TSR INE B IO R, M=
AR SEAG IR AT — ST L o X AR BRIV ST, WRAR— BN SX T, IR RE=
xRS — DI S VIO H .

TR T Vijay Kumar JUE B FMERIR
[ 320

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/10.1108/70.976023
@

[ 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

e~

1972 1980 1990 2000 2010 2014

Wolfram Burgard ;28 EHLEE AN LK, B RFITENRFZEEE, ZRANMEERR
G =M AT

Wolfram Burgard T+ 1991 S 3R153 BB L5247 . AN 1996 - HF4G, Al sii A3 B
KEFEH TR NLIEM A TTN, H I B — EE R e TR RERFE sl
NP7, JUH B N FRIE 12 76 B i e 47 5 Ho B A9 % (Simultaneous Localization And
Mapping, SLAM) J7 T X HLEs N DTk IX— AR K B 2R FHL 8 ALER IR N T
T b A RS R 8% 3 e 3 Bl e e R U 1 (1) b PR O R A B A R AR A 11 R
FARYE B B B AR A 0, AT S 5 17 R Pl S (] ) 53R4T

Wolfram Burgard [El 5Lk IR 70 BOR B ST R R ZE AR SO 250 R 250 AE, i
A8 Al 1 25 R b A7 52 31 T EEAS R TG Z A S AET . 2008 4, fti Y ECCAI (European
Coordinating Committee for Artificial Intelligence, KX T RERCS2) Fellow; 2009 4,
A AAAL (Association for the Advancement of Artificial Intelligence, 5E A\ L& g4
Fellow, FF [F4F 4% 748 E R HF 5 = %—Gottfried Wilhelm Leibniz Prize (X735 BA%
BE A ek . HAET, f4E(F IEEE CInstitute of Electrical and Electronics Engineers, H.’S
AT T4 ) RAS (Robotics & Automation Society, #L#% N5 HEML%ES) EJF.

2017 4, AAAI-17 SR SCRMUK 4 T Bl S R SCRIK 44 211 Dieter Fox A Aty
FHILFEEN (FERIREM MM R24) (Monte Carlo Localization: Efficient Position
Estimation for Mobile Robots) . X3 8 3C5: T 1999 4 Arde i (1 SRR B e A I Friidt,
X RS BALER N A7 1) R T A B DL AR R G g 56 . [RIR, IXGR SCE RIANME R IRTG T
AAAL RS BEART: “ CeD R 7T — At () 4, FE 7T — M KRIHEEA
TR, VG T 2 AT s, o T RERE ERON AT s i R B TR

Wolfram Burgard T 2018 42547111 #3425 FIBA 745 ICRA S EERLESRISEIE S,
“Optimization Beyond the Convolution: Generalizing Spatial Relations with End-to-End Metric
Learning” $igt 1 —Ffrik P 2 B2 6 5% O DUSIE i 1) 8] 5 2 ) B 2 o 213 7 ik o At ) [ETA A
AR IS, R =2 i S A SRR A ], I R AR LT A T i 2 23 )
RARMMNE, HARRHE R R B 17— R ik 2 ok &R, RACRAAESENE Kz k.

N %EEL T Wolfram Burgard J 15 A SR RIS

(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 Concurrent 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

2.3 BREE

@ R

° EMEAT
[CREE ]

o FIRERRE o FiE

o BAEHENE

° HHiFiA

o [ZHIA © RER
3 o ZfufIEE
o BR#ER
o WERER © 22
mEminian © PR
o Hints o Wi
o W o
z%

B 6 HEBENFZAANT SHE

AMiner S0 SCHR BB 7 A BB RENLAR AN, By R BN LA A A 204
o A2 P [ E Y, B RERLES N U 7T 2 B A A b AT MUK i N Sk
Horp, JERCHOBTFU A2 B R T AT, X B ERAG 8 T ALt i g e JERrIRZ
AR LA B — e PV AR 5L BT R AEAE

= Beljing = Beijing
= Haerbin Shi = lanzhou Shi
= Lanzhou Shi = Shanghai
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R4 (Yangsheng Xu)
5l 54 24 29.05| B 1.15 < 13007 @ 519
=k

i Department of Mechanical and Automation Engineering, The Chinese University of Hong Kong

Maobile Robot Robot Real-time Hidden Markov Model Support Vector Machine Neural Network

Control System Real Time System

|#a Research Interests

@ Mobile Robot Real-time @ Robot Suppert Vector Machine
@ Hidden Markov Model

1988 1990 1995 2000 2005 2010 2015
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HAERK.

AT 1989 fFIRFEE IR A 1L B KA 12247 . 1989 SE & 1997 4E ], fhAT3EE R
P JE MR R 25T AL B L2 A ST 9T 01 . 1997 4R, MUTHTHUEF SO, T
M5 A2 TR R R EAEZE 2004 4F; 2011 SFFF G4 B s b e K RIRK:, Ffeftt
R BRI S gt B A 78 B Bl B K

AR FHLEN S B GEFEi RGW T, £ 22 [RINLAS N8 28 L ) 71520k 7e,
LA T B 7y 3t R vt (R ) S5 Tl bl T S ROk AR AR 1 SR TR X R A
REREEHIBAR R RIS, IR IS5 THIRNURE ARG R, M shdk
SERGUNAE] . NSRS 1 A s, WU RN AR e R G 3 7R %
AT TIRABERMARGIT K. MEKRIRL 270 L5, HAELE 3H. HE 1.

TR EAE D AU A B AT s 2001 4R, Al AT B WO B 272 B bt L5 2003
kS, 41k IEEE Fellow; 2007 4Fii, Ath 3 ik EPR T iR ABadE b L. ARERAE
FER A AN HCE Sl 5 S PRI E TR, ERsIMT 2 A R A 2fE 2016 £ 11 H 14 HA
A, FEE bR AGS S 5 59425 5/MT R 1999GI5 fin ¥4 8 “IRIAER” .

D 4 4 N YA
NI T AR A LR A GRS
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,
EEE Trans. Robotics (2017)

Cited by 4 & Biblex @

€D

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

RCAR (2016)

& Bibtex @

Vehicle 3-dimension measurement by monocular camera based on license plate. e
Shuaijun Li, Xinyu Jiang, Huihuan Qian, Yangsheng Xu

ROBIO (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)

o JiBs

7384k (Yongchun Fang)
rl 18 A EAYER S Y < 1751 [ 123
= iz

i Nankai University, BeiT A0

Maobile Robot Visual Servo Lyapunov Technique Adaptive Cantrol Lyapunov Method

Atomic-force-microscopy Path Planning Overhead Crane
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laa Research Interests

@ Mobile Robot Visual Servo @ Lyapunov Technique

Adaptive Control @ Lyapunov Method

2002 2004 2006 2008 2010 2012 2014

J7 B W ERIEHLER N RGAEHINATE ", MRS R S i H TR
BRI, ERA N ER IR . fhidt /2 IEEE mdix it E Az A S,
FE KRR A R S E . R RG R am K T E A s s i Bt
TWRGF RN PEENM AT ETFR AR AR R,

J7 B AT 1996 4F 7 H BT W IR RALER, LIS TS AL, R T
fr; 1999 4F 4 HEMV TR Tolkdstl B AR 7R, Tl TS R, 38 T4emi
22475 2002 4F 12 H Bk T-32 [F R A £R K2 (Clemson University) LR, £ oAHLEER NS
ekt aadl, KT A 42407 . 2002 4E 12 A & 2003 4F 11 A £ £ E BT /R KNS iR
T % (Cornell University) #E4718 1t J5HF7T. 2003 4F 11 H &4, (RS B E BN
NEEE B e 2, A S0,

77 58 Al AR (14 P BAAE R B Eh ALas N 4SS et O F 7t B ANBE 70053 REREHLAS A
RGMmHEU 7 15 “27, NI BRI RGNS IS Z R G R R, iRA]
(3 Z TR AR AR I T RE R RIS TR S U BOR . BRI S, MR R IR Eh R g
i SN T AL NI B AR, TRAWETE ARSI E, b SR B & 4 9K )
RSB, B FUO LRI i SR BIR A I BEAR NG, TR iR 2 b o XA Ab B
TIEXS T MR 4255 R BKEh 22 G il & AR WA 2L AR B AL SURIA AT BE B e 1 Automatica
JAEEEVCH EAR T 2R m/K- RS0 58] T E A2 (90T 280 Tl SEpr B IR I -
RITHAI SR, FfR T RIESHLE N R GRS VERE SOt T ARGF IR B BE, [ty se B — Lt
RIZFN ARG, Qb 2Um 55 B B IRAE B2 T RIF AR o IXSERIT FURRAE — ERE S F3H
NP PSS # NI ISR

N T U7 Bl LA ARTERIE S
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Homography-based visual servo regulation of mobile robots. m G m
Yongchun Fang, W. E. Dixon, D. M. Dawson, P. Chawda

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

Cited by 214 & Bibtex @ http://www.ncbi.nim.nih.gov/pubmed/16240777 ?report=xmi&format=text

A Motion Planning-Based Adaptive Control Method for an Underactuated Crane System @ @ @

Yongchun Fang, Bojun Ma, Pengcheng Wang, Xuebo Zhang
IEEE Trans. Contr. Sys. Techn. (2011)

Cited by 157 & Bintex @ https://ieeexplore.ieee.org/document/57 11693/

A Novel Kinematic Coupling-Based Trajectory Planning Method for Overhead Cranes @ @
Ning Sun, Yongchun Fang, Yudong Zhang, Bojun Ma
Mechatronics, IEEE/ASME Transactions (2011)

Cited by 130 & Bintex @ http://ieeexplore ieee org/xpl/abstractAuthors jsp?tp=&arnumber=5704585

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

IEEE Transactions on Industrial Electronics (2012)

Cited by 120 & Biotex @ http://ieeexplore ieee org/document/6129406/

L

Qiang Huang
# 13 | A 3540 (311392 [e 480 | [2 122

I 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

Mabile Robot Navigation Stereo Vision

|8 Research Interests

@ Mechanism Design © Humanoid Robot @ Mobile Robot
Confrol System @ Autonomous Surveillance

a—
———

2006 2007 2008 2009 2010 20m 2012

TR, PRI TR TR R B . EETUIT P A .

ST 2000 SRR “RITZEF AR RRIGEEE, 2010 SRR FE N B R A2
ERB, 2018 AL “FE S ERNA RSO B E R A ENA

PRI TN SR AN S REBE M E AL EEAE, 07 “863 tHkl” Stkilig
U KA, A 111 v “AERLEN T G BOHRE Rl SRR AR 5] B Ak
TN i NN R G E BT R AT B TN o R EAE SR #EAL 25 A (Advanced
Robotics) [ Prit &gz, TE BN AT R FAREASAI. KH B AR
Hedr. EPRERBII H S 10 R FRRARS A AP R =5 1T, RN
BB AR EIRRZEARR I 150 X, Hor g SCILAT El Yok 85 Je, FRALas AN Frz
LW R 6 T, BRI LA 28 i

IS T s ) Uk A AR AR L
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[£ Cooperation of dynamic patterns and sensory reflex for humanoid walking m m @
Gunag Wang, Qiang Huang, Juhong Geng, Hongbin Deng, Kejie Li
ICRA (2003)

Cited by 30 &@Bibtex @ hitp://ieeexplore.ieee.org/xpl/abstractAuthors. jsp?to=&amumber=1241964

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

Cited by 29 & sintex @ http://dx.doi.org/10.1109/IR0S.2005.1545060

Flexible foot design for a humanoid robot @ @

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 &Bintex @ http://api.elsevier com/content/abstract/scopus_id/56449102838

Humanoid walk control with feedforward dynamic pattern and feedback sensory reflection @ G
Qiang Huang, Kejie Li, Yoshihiko Nakamura
CIRA (2001)

Cited by 25 &@Bibtex @ hitp://ieeexplore.ieee.org/xpl/abstractAuthors. jsp?to=&amumber=1013168

° ZHR

ZE (Yangmin Li)

. 42 #4075 15 0.74 | |4 6067 | | ¥ 325

&= Professor

il Faculty of Science and Technology,University of Macau

Finite Element Analysis Parallel Manipulator Kinematics Mobile Robots Mathematical Model Force

Mation Control Actuators

|4 Research Interests

@ Finite Element Analysis Parallel Manipulator @ Kinematics
Mobile Robots @ Mathematical Model
1997 2000 2005 2010 2014

FUR, #d%, LA, T EMNEYLES A I AT L. DUE AR T
REEHIR . AN, AhId AL 5 B TR 22 BRif 2 e 2 3, i B RF2 e vk B B Sh Ak it TT it
VSR

FMRT 1994 FHRGRIFERZ LA LA a, S EE AT LR, Jf
T 1997 FEIFUREIRT TR R A B WU AR R AR 2010 SRR T R S 22 MORF IS e
IR, FEANEREW T AR

ZEA RIBIE O 1 EEE RO 7 TRE . UGG & B 3tk DU s hl B e 5%
H TR ), BRGNS NS SRR B REIEH e 2R R G3h 15455 . iRt
TR E: EHRERINE SN E B 32 TR, AHEE K A SRR RS
LEREEE SRR S T H . PIE 863 Al H M X B & £ mi sk & H 5 2
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AIRH; %3843 (International Journal of Control, Automation and Systems) (IJCAS) Tiik
ks, 1FE PR E AN LTI 2B S E IR R 260 LR FARE L, HAF SCI it 50
Feio ENWCSR 160 j . BbAh, fihfE 2004 4w By IEEE Senior Member; 2010 4Fid i $H4F:  [H
BHZ BRI P £ 5K

FMRT 2013 FEAE ARERIE S B A AT RIS ST 51 A s s R ATk 42 o
VRN RSB 2 B 2 AR B AR SR B RS, X AERL 88 AL SR i s
F1 [ B 1 4% FE AN T JEE

NIRRT 2 R VR A AR PE R S
Kinematic analysis of a 3-PRS parallel manipulator @ @

Yangmin Li, Qingsong Xu
Robotics and Computer-Integrated Manufacturing (2007)

Cited by 207 & Bibtex & hitp:/idx.doi.org/10.1016/4.rcim_2006.04.007
A novel design and analysis of a 2-DOF compliant parallel micromanipulator for nanomanipulation @

Yangmin Li, Qingsong Xu

EEE T. Automation Science and Engineering (2006)

Cited by 131 & Bibtex @ hitp:/fiseexplore.ieee org/document/1650476/
Analytical modeling, optimization and testing of a compound bridge-type compliant displacement amplifier SCOPUS @ @

Qingsong Xu, Yangmin Li

Mechanism and Machine Theory (2011)

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

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

Robotica (2005)

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

o P

PR HEEN “GENSAZR” « BINEERFEUI TR REER . GEA
EHAHADHEER, GBS ANFELREHER, AORRERBARK,

GAAT 1973 4F 1975 AR50 Ja Bl 138 H O SEHLI T2 2% R 5 i& K2 H 3 il 7L
Fro IBATLJE TEIE H R AR SR AR HERE T 7 R Mg /0 NBE AR AR Tl K50 . 1979 4RHL
£ 1o ][] SR AR PR 5 P 2 A o A 8 PEAT H AR AR B K2R R R 3%« SE B 37 K2 H
MU EHL TR R A G IR IEHR . AR B AT O B4R, PIERFE T HRERER K
KK EFIRS . BT IEEE TOAE BTG £ 9%, & G RKEIHEHAEE, IEEE E R Tl A+
ST, BREFRERSEDASRR.

AR U A 1 B B R RINLE N R G BRI e 5 B A R
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gt RN AIRIE R R R G B READCHL RS RGAE, T AU R 450 &
e SEARBHGR ST 3K 20 ZITE FREH.

DABER M “AiEHLE NIRRT P, R o RN A — M 2 D RER 2 Hh 4z B 3)
BEASNCRE, BB RS E AT SR A Sl SRR S BRSNS T
e AR B EA BRI TH RHE . 55—, AR . 55 =, RS HlE HR .
=, BREMHG . U, AR AERA R S SR A SRR AN
TS R T % PR — AL R DA S AR, & —FoT s B Lt fE; aratAT sopl
WEPE AR E AL, FEATEAE T, RECHINT, PIEAT @ 2 W ST, Jf AT REAT RE LS E
PRI ShfEEE], AT T H I s SO, AT R

7+¢1 (Hong Qiao)

1l 24 S 1050 BB O e 1870 | ' 2| 90
= iR, BES

W SFITET

Support Vector Machine Uncertainty Manifold Learning Attractive Region Mobile Robot
Neural Network Pattern Recognition Feature Extraction
Wa Research Interests

@ Support Vector Machine Uncertainty @ Manifold Learning

Attractive Region @ Mobile Robaot
1993 1995 2000 2005 2010 2015

Trer, HEEREEE E S Rt A A ARSI, B m T ANA TREREAN
iy EREERE AN BT R A ST U LA N R A HLAS AN R
5N HAHAK.

T4l T 1995 4E3R15 5 [E De Montfort K2 T 21547, FET 2004 4578 FE Sk
SR K AHERAE, AR ARl SHEORBES S2iG = /) F4E. 2005 4EiL, 8E (H3LEE
) MBI g% 2013 4E24ik 43k IEEE RAS EHERSRN, R AMYE TR LEIZE RS
e AR

TrEL5 0 B A MBI &8 AN TR 70T 7T, A4 : ok mlas N 50 (5.
PFLESARLSE (IR AR A SR E LA Uik 5. =Dt R g, B2
ik, eGSR LA AR R A e KT

TrEL B FU SR A SE B GBI IOE , FFK “ AR 51 ” B “ TRk 5 il IEEE
PLEE NFRTE Zhk2: 4 3% |EEE Fellow Toshio Fukuda SEAR#ETRAL “I@Id Z4E 15577, Whf
HIF R T A R SR B, X =LA AR AN RBE R AR s TR AR
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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:/lieeexplore.ieee org/document/995042/

Robust filtering for bilinear uncertain stochastic discrete-time systems @
Zidong Wang, Hong Qiao

IEEE Transzactions on Signal Processing (2002)

Cited by 83 & Bibtex @ http://dx doiora/10.1109/758 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 Cybermnetics, Part B (2003)
Cited by 152 & Bibtex @ hitp:/iwww.ncbinim.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
=2
o NEF

#WEZE (Fuchun Sun)

i 28 | [a23002] [3 14068 [& 3327 [P 681
= s

il Department of Computer Science and Technology, Tsinghua University

1 F
‘ ‘ Neural Network

Particle Filter Contral System

Adaptive Control Stability Fuzzy System Fuzzy Control Linear Matrix Inequality

|#s Research Interests

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

1981 1990 2000 2010 2017

INE BHEARTEER A ENFE S HR RER . LA TIW, H 5K 863 L KA
7, REFRFIY CIEEE Trans. On Neural Networks) . {Soft Computing) F1 {International
Journal of Computational Intelligence Systems) 4wZs, IEEECSS (Control System Society, {4
RGire) HbraeWmZESwZs. IEEECSS #aesfilHRE RS M.

INE T 1998 FERIHEERFITHAB A S EAR R T LA, 2 ERRNHEE L
JEWEFt. 2000 ERAEHEHRESHEAR R T, EEH T FNEREEH. HLEsANE T
SIS, Mg RS, N TINVARGRE BB . TAEMIE, 7hVE&EE
WA E I KR BGSR FHIR S 120 R, HH7E IEE. IEEE VLT, Automatica 45 [l fr # %
FIW R 2L 50 45, PUAE 40 k518 CUN SCI, SCIATIAB A5 H 100 4x¥k, 100 £ %5
WA El
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IV A 00 2 LS N A R R RO B R AR KT R e ), A
HLER N RA SR B AT B RSB E BT HIRE DT BURTR LS AR RA SRR . R
B REIAE LIRS NRKERTT NS, HRLENLR A B bR RS AT ] i i )
HNEANZ , PHR EBLRME L o PVE N, BRI — Al R, ¥ S BB A 2% K TEHLA
Srp R, HORE Tz 5 EANEAE, MBS B = BRI, R LS
NEIRIH] o ABICH 5K, ZHERLG ABORARAF &S, EER RSN, il
HR BRA K I oK WA RS HLER N, AMUBEIE T SR E LR A LA R, B RE
5877 GDP M. NEE 4 IURIAE I — Pl 5 58 44 Jay b ol 4 L 2

MR T IVE R LR AR IE RS

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 & Bibiex @ hitp /lieeexploreieee. org/xpl/articleDelails jsp?ip=&amumber=6733745
679

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

Asian Journal of Control (2014)
Cited by 147 & Bibtex @ hitp://api.elsevier.com/content/absiract/scopus_id/84880913925
678

Adaptive discrete-time controller design with neural network for hypersonic flight vehicle via back-stepping @ SCOPUS @
Bin Xu, Fuchun Sun, Chenguang Yang, Daoxiang Gae, Jianxin Ren

Int. J. Control (2011)

Cited by 111 & Bibtex @ hitp://api.elsevier.com/content/abstract/scopus_id/30053531752

Adaptive Kriging controller design for hypersonic flight vehicle via back-stepping @ SCOPUS @
Bin Xu, Fuchun Sun, Huaping Liu, JianXin Ren,
IET Control Theory and Applications (2012)

Cited by 72 & Bibtex @ hitps:/fieeexplore.iees.org/document/61654697

e THW

T (Tianmiao Wang)
7 24 #4142 3 753 e 2738 ¥ 570
= 3%

M AEPAESI A AR B TR EE A G

Robot Mabile Robot Control System Real-time Real Time System Motion Control Surgery
Kalman Filter
|#s Research Interests

@ Robot Mobile Robot @ Control System Real-time
@ Real Time System

——

1992 1995 2000 2005 2010 2015

T HEEIRAA IR KA AT T S, ERBE AR R KIL
FET, ORMATTAAA TR EEXHPNE, BEEK 863 ik “ 17 Hlas AEEEL
FAMK. I RHEHRERR YU R A S EHE I E BT AR K. “+
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T RS LA NE RO H B R A A K, BUEAEAITUIR A & A sh ik 2B e K . IEEE Fellow.

THEERT 1990 FRAIAL TR A 520, T 1997 SFAEFE N R I ITRE 1T
SORILAS ABIESE, BTN T ETBlm RN A s 2013 FEZ I 1 FgtRABEBL, FEm Lk
BEAT TR T AL N2 U St IR EEMNFIR N U RER 5 131 B2y AR
e N SRSl AR 55 B N S5 05 T B BOARAN R AT 7T -

FHEEEET 2017 F2 51 HILE SR KA REH L. 5B K% Wood #Hi3%
S =K B R ] N EUAS ) e T A 78 ol SR ——— 7 2 ) 8 SR I B BT 2 N8 [ B T2 34 1)
Science {3 HIRIE, BCNRELE (Science Robotics) AR FHIE k8.

NIRRT E VR A ARIE RS

Remote surgery case: robot-assisted teleneurosurgery SCOPUS m @
Cal Meng, Tianmiao Wang, Wusheng Chou, Sheng Luan, Yuru Zhang, Zengmin Tian,
CRA (2004)

Cited by 113 & Bibtex @ hiip:/fieeexplore.ieee orgixplabstractAuthors. jsp?tp=8&amumber=1307250

Sambot: A Self-Assembly Modular Robot System SCOPUS @ @

Hongxing Wei, Youdong Chen, Jindong Tan, Tianmiao Wang

Mechatronics, IEEE/ASME Transactions (2010)

Cited by 88 & Bibtex @ http:/fiesexplore ieee org/xpliabstractAuthors. jsp?tp=&amumber=5634125

EENZEARRER
IHE =E #E5 8F5

Robot (2007)
Cited by 62 & Bibtex

564

Remote-controlled vascular interventional surgery robot. SCOPUS @
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.govipubmed/20235338%report=xml&format=text

o EHE

-

A% (Rong Xiong)
i 6 A 0 S Y
& e

i mTHE

(2

150 | (@ 15

Differential Evolution Robot Quantum-inspired Evolutionary Algorithm Chaotic System Distortion Calibration
Exploration Planning Discrete Time System Pattern Design
|#s Research Interests

@ Robot Differential Evolution
® Quantum-inspired Evolutionary Algorithm Chaotic System
@ Adaptive Modeling

—_— e —

2006 2008 2010 2012 2014

RRR WL KA BE R G S I B0 T LEs NSl = EAE, Wil KApLas BTG
B EAE, ZIU-UTS HLEs NERE AT FE QBRI EAT, WL REHL 88 AR BRIt 5T N, i
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TLAABTEZE 151 N4 TRESE BRI IR N B

REZE T 1997 Fmil - EEML TW L R ENL R, R 4 H, REFmEER Y 5 AWK
P R AR, AR R 2 Tl % i A B 58 8 50556 =55 (1) B W I8 AT A 4Ed TAE, [RIik
FEATEARFAEFE AT, AT RSO SRR 205 T 2009 A 184 Bk Wiy K 2s 3% &
I HEAE “ International Journal of Advanced Robotic Systems” (SCI ] Tl ) 4 2& £ Bt £
RoboCup2013 Symposium Co-Chair. H[E HZh{b 2z Hlas N ERE RS HHER .

can

BRI DU 56 27 A B S L8 N I B RZ SRR i, BRI /= T HLas ATE A
NERIE S Bl 1 T8 P AR s TR SR S A A A (0 R B e A S B A e YR, R
SR ARSHLES NIRES NG5 e 67 7 TH T Ba e T B Rl . RERIE =Rt T 2 2B F
E e B PREE PN N RS, B0 B2 BRPIER AN RS REEH RS0, 60cm /)
RXE NI AN R G S Hrp 60em NIXUR T ANLEE N, BT EATIA 1.08km/h, HAf
H EINE SORMESERE )1, TERE L NKIE L BIRZF, FERoyH ERREME—E
ZHEHLE N EBRET PN RS

A S RE AR U A AR IR 3
15 ]
HashiREERISLISESE

HE, BEE, 151
Chinese Journal of Computers (2009)

Cited by 49 & Bibtex

eSS HER AREEHRES
REE, 3k, 1AM (ERE, =KE
Control Theory & Applications (2006)

Cited by 36 & Bibtex

13
EFSSEANNEAL SR bEE
s, i =6

Control Theory & Applications (2007)

Cited by 12 & Bibtex

SRNSHA TET B DRREREER
ThE, ffE, &R

Journal of Zhejiang University(Engineering Science) (2007)

Cited by 9 & Bibtex
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3 BIARE

PLEs NEE R LTI FENLEs N TREM AR, HaR AR BT T A A2 HLas A K B A R
H5 AHAZE. NTERERIT T TP TR, Ay AR GERIEIE . Tk, SR
LRI RGN — IR GRS HLas NI TEHEsh 7 VF 2 N TR sE AR R RE, 72 N TR RER
A FORAS A AN R SRS A L R R B T B MR . 286K 5, R THL
ar NS AERLUI AR RSO B AT 55 ) I 7, s 7 A TR el — 2Rl A 2% Robot
Planning LRI A « LA R BEAG I A fe B N TR RE AT L R FH A — A 2L
Ji T -

PLER N5 N LB BRI FRAFAEARE T L2 /T8I R A, 7T LA 38 A R AR 5 3K
NITEREM T ZW ST A E S RAL BIGRIRG. BRES OB ER R4, KEHTT
X FHLES B B RSB B AR L. Hor, MUESRee. Baeishl. X RGES
AEHG LA N TR RET EOT SR A (Rt B e Las A A5 LS I 2000 5e i R
Bt il N TR REShr AR N MR BEIR T 25 H At TR, LSS AU D9 Xk ) 2 RE AL 4 it
T MR A S H .

Recent Heat Global Heat Technology § >

humanoid robots _

autonome mobile systeme
service robot

grasp planning

robot programming
motion planning

abstract task knowledge
ogramming by demonstration
control architecture

control system
flexible controller

ieeeeEs s

10 Hl|A£TRITHES

Robotics [ % i 3= [ %% mobile robot. humanoid robot. human-robot interaction 24f /3
AR A 5T T, b mobile robot A1 humanoid robot — B & K ZEF 5 & 1 X 87 1A, i
HAZE235 % Al R E R human-robot interaction. path planning. control system #lI reinforcement
learning MR L ALK VE . B EIFRATAT LB HIE BINLES N BRI FL & A AR I F B2 3]
PLES NBOR IR Az P T, FRATEEXT B ATALES N B DR AR BN 522 2] L kil 5 o
H. B SER. AW LEHTE .
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3.1 BM15%>] (Perception and Learning)

1992 1998 2004 2010 2016

& 11 1990-2016 £S5 SIHRESE

X TIN5 25 ST RO 7T 2 N 1990 SEFFUR ), Manuela M.Veloso. Minoru Asada. Marco
Dorigo. Cynthia Breazeal 4524 & 245 T iZF R K E . HET, 52 75 Darwin G.Caldwell %
FEARAGAR NAH S R AT 5 o

B REHLES NIRRT 22 TR H ATL 8 A GURBT TR, B 7R 0 AR TR el
AHEER, EATE RN BERANLE NG LIS &, WIABUREL. RS R, B
FANRIAN 2 ST S5 FEIT e L as N RER B IBETT, (L8 Nl A= I E 5 R R, 6
UASEE/SAP

ARG SN PLESNSHEL DLRHLER N Z BT A LN ARl il S e S K
07 RIS ] BB PAE AR o RN AT B LUR H A B e RN PSS N B R 2 )
BEAOANTE, X IABE ER A, DA AL SN S P b or B M B R I 75 28 L UGR B R g
Hlas Nt I AR REATERIN . UM ANIEER, DUSERIREREXS B H /N IAIL 58 R X 75 B
JERAENLE N REE AR . BN RATE, SmAIE RN NREWS 5 NI A7 I 2% A F
MULEARAERT DU, SRR AN AT B A — 870, SR REHLE Nt EIR e L 1a3h <5
THRE SEHLAR S S AR I FAARRE, HLES N BRI 75 LA B o5l A g (1 35 B oA N
ML, WLsE. filud s W oE AR S IREE

MR AR R0 — A X 7y 55 AR HLES NS 28 =AX” HLas A8, AR
PLES NI 5E P ek 0o Z A AR T2 ST I B AR JMLES 22 ST RIHLES N 22 1K 58 SCATUE
HLES N5 210 FevrHLas Nl I 22 2] SRR BB B BE BUE N HAA B BOR - ilId 23], Hlas
NI REFRIIHR RE BT IS Zh T RE . S A RE L Sl 5 BRE4E s XA I B mT LU B 2 5
FARZRSLI, WA LB N2 5 SRS, BEAE N TR RERI PR AR, HLas A2
BEG A HOBT A 5. Herb, SERDINMIA SRR 22 N T8 RE A — ELAR -0 TR HT . 2018 4F
4 A 11 H, AR TRV SR A —ROCE, fEh— Dt IR AT AT IE
— AT LE D RN N, H T CA X TR « 3K U BILES A ST BRAE AR RAS
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URERSRE AN NA TR BLSE AT, IR AT BEAE R DI 3 T 5 T KT %

3.2 RIE5HRE (Planning and Decision)

1992 1998 2004 2010 2016
& 12 1990-2016 FIREZE MR R #aE

PRAZHRI N 1990 4 TF 45 % FE, H 2005 it N R B I g, KE 2% DK 4
S ZSIB 5T, F 24 Howie Choset. Manuela M.Veloso. Sebastian Thrun £5 A . H:
H, Howie Choset 4% E RS T B RIS R 7T, 813 H 7 S A Rl R

%A RO 23 NS b R S PSRRI — AN 50, sk b, RS o3
AR FHENRG T B EVERSEB R E T, Jea)ifidi, XPIE R R RENLE NETE AR
PR PIRAS NI SR AT AL RE 2V AR AT R PSR BE 15 T (K o . S ISR ORI
LA 2 AR T 0 N2 B (0 3 PR A ) AT LI PRI 45 14 £ A e )
AL, AHESEE RIS N, AR BE s, 1 BUE S IR AT I —HoR 1
VRS ISR A (1 LV B B AN IR PRI 5% 3R REIRAE, ik m] AR FIAE NFEHLER A $23)
BIFFEEEZ ISR ANRGFL, AR FahmAa i, NTERER Tk, ZHRsit. fl
SNT ALY 7O E R AR o Bk, B AT SEBLRR S o S ATH IR 2K
FEN RS, HPEX RO AN TSRS WS, RE L E X TIPS

RIFIR AL R PRGOS B R LL— M) P AT AR S 7 Al e 21 2
RMPLES MESE S, HIREIERENE LS Ao SR Bk SR O ATE SE i fRIEE -
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3.3 ZIHFE5S¥EH] (Dynamics and Control)

Miomir K.Vukobratovic®.

1992 1998 2004 2010 2016

13 1990-2016 FEh hZESHEHIMREE

B N3 I3 X iLas NG I IS 8 2 0] R R 5Pt T ) 24, E2haE
ML NRIEh 2 R R ISR F T SR LA E ML A AR B A (R 3l 25 i 7 5
THLEASERIBOAR, fi5 B AL 88 N T2 A R E 55 AIBIAE AT 1 2 APl 7B, Bre s
ARG, RIS RS

B 20 thed 70 FARLK, BEAE B 7 HAR SRR AR, RSB KR =
T RRAS AN T B, XA (15 AR B E AL A JE 5 =5 FE LA A 30 0 S A (o SEAL S g
P77 58, LR A D9 58 BOR 2R AR 55 T et 45 H S 55 ATt B &5 5 AR L 2 A AL
LRI J1 . BRI, FENLES ABETTH, PR RGN RO E L, SOy mpLEE A
PERERI GBI 2

B IOBLER R U420 77 30, MREsE v LA R, Bl Ol T R R SR Sl
R E MThEE, IR ZE LRSI . B AL AFEHIBOR I R BB st &
LRTE LS R T ZALRERE ERE . BRAT Dol SR R AT LLR. I BB & A F2sl
HoR o MENREMINL &S AVERE RO B L7, Hlas NI RGUE —ERERE L 2 HLEs NEOR 1
Ko SRMALGMINLES NIZ R R GRS B P DORERIE . RERMEZE . W EMTEZE. sk
ZIBATIN A B ALPFRT R A A BRAIAE DR 5 LS. a0 Bl 7 R
2. PCy NIGHUN . SERHEHISFEORRIBLE NIZHI RS, KM, haes. Ruettlr, 78
Wb EAL . AL B RETT AT .

BRG] RGO TR S LA AN B ST R ) BEE T B, 2016 4F, fHSERIREERA
T e A BRI FH IR B 5 = AN A 27 =) SHEmE [ 42 1) 300 i (b B B L o R SR e T, s — 44
79 BRETT (Berkeley Robot for the Elimination of Tedious Tasks fI4i 5 ) ML 2s A\ DhidE it 2
SIRSETHE QKSR XM N TR RS N 5258 Xz F 45 RATIS L3 N Re it —
MES TG 2 5 —MES . NS ENLE AR 6 ), MRS EREE S
Hehe.
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3.4 A#l3ZE (Interaction)

1992 1998 2004 2010 2016
[l 14 1990-2016 FAWR B X RiHaH

AMLAE B RPN S LS AN AR B 78, HBE 7t H B KA 1E R EEH R LA
wit, DMEANSHLEE N2 B @kt Itit . s R P m i ANLEE B H R S 38 A
A HRE R Wil A RE IR N R BRI HL (9% 557 18K, FRTF S T AML TR 2450
1969 4 n]iE 2 AL 5K e L ARRE, X —FAERESIM K2 TE—m AL RS
E bR K4, FAES LA E IMMS Cinternational Journal of Mechatronics and
Manufacturing Systems, [E s AMLIFFL) 6T, 2T 20 tHed 80 SEAHIH, = /E iR T
ANALE, NHERASZEMNA TS T AN LR K. 20 4t 90 (RS HILIR, B
R AN AR AR R BB R R RS &, AN B AR RRALE) T K R,
X —FAR G B E st e TSN S A ) LA G o (1S — 42042, 2018 4F ACM it
— A H: 7 Interactions, L3R AN BAIAE BT, RS H HR—IR, 7RG P
8, XU AL B AR TR A BR N GRSk BRAS B A

IS HAEARKILAT Ao DY ANBY B BEARAS L, IR AAS HL L 18 2058 BRI R 3 AE
H (R E) o BAZ HAMEBERJZGE IR, NSHLE IR UGEN TF A
EPLas S BRAS, e AR QR . AT e S s A H 2 B H A
BT IFAE T, CUR REE . BRI HOUPRE, 705 AR A B0 B85 BT
FARE A, BB, RO KAE S R RS, G RMERE) Cortana, /oK, SEIR
[ Siri LA & Google /%] 1¥] Google Now ZE8 1 5[] A2 B[P 8E 22, SEEL T AHLX ) 15 5 60 1 5
e, BEE M ATHLE AR R R 5 1 22 B s B ek, RIS B oA AR A8 B J
(OB 77 1] o AAIERAS HL A2 B M A B RIR SE RN TALER I B, RERENTE R R
BT = Rt S, RIS BN HE N5 1 4 2 TR PO BE 25 SR K/ e BT, 2R 8 R F fl
FRIBAN DA TARIRAL B KK, KPS B 7 20RO Je il SRR 45 &, BdE R
WAL R, EE A VR EHR, mAATEH 2R B, miLEsA
A R AR SN PR BAZ B3
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1 transducer

& RkER A




4 EEERER

BEE TAVHLE NFAR AW & F&, AGV (Automated Guided Vehicle, #3h#L8s \) 1EA
Fehili#is T B IEE W RAEOZ RN 2R ERIE . U T, KA, el rhliE. &
WHEZMTI. BT, AGV T AMIIEE A T B M AT e (107 i, 200 B3k &
G EA FHEMR— NI RIS NI OEARZ —, IR .

FRIRAS R — TR B, RENE 2 B R (5 B IR L I — i U A e e T i A5 5
DA A5 R AR T AL HE . A R LSS B EIR . LS A IRIUE B 225057,
RELFANRTE™. BB NE AR AW IE . iR Las A S LA ik
7 E AN, A ORI 2 A B A% SRR IR B AN (R 5 M S ER A, TN
RGN R SR 2R e I 2 e MR R 2% o AR RS BRI, A LA AR 4% T 28
NERFIBEST, BLER N i BB BRI AR SR 7 At AR TR fikvE s W e A e
IRXHAR RS BORLEN L& N IR APIR B EAT ) 3

4.1 i (Vision)

RIA (Robotic Industries Association, & EHLAE A Tl Hr2s) XFHLAA G E SN HLEFAR
B A S I I 2 P 2 TR AR o P A R SRR SR AL FE — A SR AR, LASRAS T
e BEH TEHINS NZ R E . S 2, PEsteR LA AR AT &
AW . FEHLESIE RGH, RIS IEH DO T, FnFF-2 aHE, FH DAl
X R BINLEAVIRES, 0 BUR AL RER AT IERR 2

B RS NRGEAR U, HLaROLE A 1A B SRR s 2 Ak B e A fitE, A
HR 2B AR AT R, ALE PR B R AE AR E AR TCvA S L RES TR B 70 2 — I T LA A LE
HRZEEEE, PLEALTERT LOE R TR B R 2 5 TR R EFRERA B 7K1 i A S5 I
PTG AR EE s =R IR, HLELE S Kl P e s s i, X O
P NAETKZe BB E AR For 2 RS, HLas LR Tk Az o AR #ARAT
CASEHUESE TAR, IR s 1 TARRCR, FRR 197 A

FKTTE , L0 AR Tl AR 5 20 0 PR HEAT R AR B, SR 50 A
FAEE (HAR, Hl KA. AESE) . IR Bei MCHIr s R L s . It e iRas A
M BRI O AT T AR E o R BT I AN 20 RO B 38 20 5 Rl &, LA
BRYEELR. Hik, TR HrECK s KT, (LREERRE “E 27 o 4l B bs
KR ERIREBRZ )G, MRS IE T DL RIS A7 P I S R B (R R AT LR, BL
R 3T o VENSRIBOASRFIE e 2 5 BIR, WL A% R R LA LI 2R 58 5 2 IR L o

IR, ML AR s o WL N i LB AR IR A 22— i ISR AR LT 20 it
20 50 SEAUR ], 60 AT B e AN BBURTIE SR, Bl R IZ W A R BB T T
BATEZEAFY, BRI AMIBISE IS . 20 e 70 FAUE, BASTHITERIALES A
MR GITIR L, M TR A ™ . G 8 HL 7 S C . WORMRER R 5 (AR 06 S
fids. BRSR, AR Tl BEESEGUR, HLas APLE B AR Al . HEEPR. REE

41



DA PUT-IEE oS R ML & 2 AL, 58] 72N

25 1) UG AR %48 1T 4y CCD Fil CMOS W2 B 45 il FEL i T2 R g, CMOS DL
AR/ TAE AR, T ReAe e S UL AU e B tad 90 AFAR AR MLk B G AL B 1 T )
Fii o (HIX ML RIS AN AAAE B B BB BT80S i), B0 Y R A P 75 28 i ik
P, R ATHE R, TR AR ) e R B OR B THE . X — R AR A s B A
G HBA . T LA LA DVS (Dynamic Vision Sensors, SIS AL B 3% ) ) AL R g
1) AR JEEE A 1S 21 5 A, 835 40 X B el 28 22 9 1) 1 B0 65 A DR 0/ A o0 B2 () B AN 5
TAE e i B, PRk RPAT 2 a8 ia 2 AR 1 e B T T4 S F Seml fR k. ARk, X
BAS P AL SR 1) LR R OR B AT S LEs N IMERE, v B E RATHLES AR R iRt
Bl RE.

4.2 s (Tactile)

fish e JE A A T AL A ASE 07 i i Th BE PR A% TR o A it R ML A N RO B 45 S f) — o
R THUGE R B RN 58, P BRI BT ARG ) 2 R URFAE o i i SRR ) 2 A 5%
KB R GGG, LA e BGERAESS T Bl ds NS5 R FREEH BAE IR i) — 3
SV EARFIE AT . | OORE , Al SRl . e, 5. TSR AR, PR
AR EDIR S RSPOE 65 LT i Al S

P N fih i A% Jeas X R ZEThRE 7> Wil B85 — AR Th e, CFRERIEN AR, HL
BT B AR B AR AICIR S PA SR 5 S B S AT A 5 AR IR T Re, RIFEAS
IR E SRR ERS SRAUTAR S R IR FEE S RFALE N BL 73 AT H AR TR o

Xt AL N i ot A% A5 BT FERE R T HLES AR B, (B R EPIRE ERmia ke, S50
A AR I DA TR AL . A 20 4D 70 AT 40, Hlas ATTT Ca v i, (2
AP X A JE s RO AT FE A PR T SR AC RS, A% SRR (T A R B AR 2D 31 80
A E—HRBEAIT . RRAIPEI A, LIRS Bt SRR T AT T
RERTT, FB7 1A ML R A B 5 & B Tk H S /K 90 FFAAES, flod (&
BRI Fe kSR REIE A, FFITRIA 2 e R . BEABTINAD, BlARA S04 %
JERE, 22N S BT PR 5 A BB SR R S o it TR SE 5%, AW A R Ltk EL A LA ik
RNLARIRAT T T BT BIRR S o 5 ASRBRANFI A, BUAE (i i TN 2% AN E S Rt
MR RPN BRI E R T SNEIA R, I mT DA B D 5 A5 25 25 i Tk RN g

LA, HLES N il o BN 2 BT 7T BRAEWIUAR, A2 8> QU S A5 2)  RoR e
2002 £, SEE BTN G378 A BLGE T AR 18 TOTET 2 e o it A% Sl T AL A 2 2 O I
IRYEH AT PE N GG 1B, PRIET ARERAE R 2425 2008 4, HA Kazuto Takashima 55
NG T IS =4E T il A RS, R 2R NLER N RIS TR, JF@AL 1 PR S
SRR A AT LUBRE N L8 N R TG F (2], B HPIER AR B AL 1045 2, #EATH TR,
2009 F, fE[EFEST BUE R ARG AN AT 7T 1 5 e A FLAR B B Rl 3 SR 48
2 K T ALES N, FORS B U B RS PIR O, 7T BL A 30 58 e B 52 ) Bl T4 ; 2016 4,
i [ RO R BT R BR T BT, REAEATL &5 N PR 73 9 HH Rl 5 (Y R ol 2 e sl
o S OB RR S, ARACRE AT L N TRIBE . Lo AL DA AL &S AR 55
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2018 £F, BREFLTH Cheetah (550D Hlds NCAHLE] 155 =AQ. ELAATZEA], Cheetah3
BORHRIITHE, wRERL A2 A KRR B gk 1, B i o (5 B e pah A« ANE BN
AP ROHUTET, AR AR T AR R bh, T AT DL HR Hh P 5 IR

THHER AR BEROR S FR G5 50 S0 5 R G i 4 K FEAIE 7 B BBk 5 AL O N L& g
LA NASET AR 7 TN D B HAR T XL A S 5 RN A HEAT T IR T
H AT BN AR A 17 i B . PR B =1 2 AR BH U T, AT DAL 2R R 0 B 20 A
ey ARG M AR IRAR S, JF T R AE UR HUE . Baxter MLER NSERCA M R15
T RS A EES, WL SCI Z R T AR TR, RSN 2 M5 il i & a8 2
IR E; B TE, W LRGSR R EMEE N EEE, FEn#E
#ITE PR, URERF AN TE L PSR IEE RESER RIGRERS, 4
B ANLRERERAR GYLA NBARIF AR AT BN T2 7 2R i £k B ¥ B 2l A 46 &
BRI

4.3 U5z (Auditory)

PLER NI 58 R G0 — R T (8 B R IPLER N SN RGBT e AW 38 %€ AL
R T, EHARBEMERIE. BT A S E ST ERE, Wi BA e,
BT OGS AL A 5 10 5 AR Z L2, PRI T 75 2 A AL M i R s )
BOLLA R E B BB TAEMPLER AR UEARH B2,

Wi i A S 2 — AT UGN I B S 7 7 5 B B ATl , 2 T o Xl e AR5
HARHA =T ANl (G20, AREBIGS B Wonm S Hiksi B GR . EREMETT,
HLAS N 5 LI R0 75 5 (10 DRI B2 L [X 93 7 A P Y & 7 i A s K R B8O s A7 5551
T, MBS AT EG NEHATIE TS B, Wr 5L 2% FAA7E RENS L% A\ B8 47 1 578 B
LEfESS .

1980 TAEIRAS T, P B R IRASTE Al 80 AN AR, S EANER D M [E 56 5 H Al
HRITKIE, IERAI . — 15 & D REIB W AN BUAE I 2 ThREER A 1A, HL 25 RENS I B R 7 5t
FE BLE B ARESM AN M. XA, iR A s TR R, H
RT3 IRAT RS 55 % 75 2 s A8 YU Bl ik 178dB, MoK HbAh & T H RS, Aix —HiAR M H
THLEE AN RGEBE 1 R HEA .

MRHE 2, — % RA (Robot Audition, HL&s AWt ) 1T BE A5 A IR 5 B E A5 70 B
H B & B AR RS . oy, 8 R B SR R R ) BRI, B e A
s AP B I R SR N A DN B AL, RN AE B R, ol A2 A P Wi o A S s e
“UTASE] AN COTAFRE” H R

FEFE EMEEN T, B 1995 4 Irie 55— R = I80E ML EOR T B RENLas ALK, £
oo ZHERRRE, BHifCahs MRS ERBER . Kb, 1T LR 2L RSN AR
&2, HLEs NI 5828 BRI BRI FE OB AT ] o 3K —HORBENS NN &5 N FEl A 85 A
B AR, 1y HLAE S [RI 5e ARALGE 32 6 HET PO W 58 52 2 A TP A SREE A P I
G R AN R SE LA AN S [ E AL RE . 2017 4F 12 A, [H e SRR HLES ATERIIE
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A, AREEFBENR S N R BEALIE A T B e L

How can | help you?

E 15 FAWTHLEEA

TEWE S VU7 T, 1952 4F DURSEE S A 7t 5 BSE—ANER IR 10 N oECsir R
MISEEG RS, JaRIX— BB A e N TR Re R R B B BLRR % . 1960 4F, [0} 5¢ [FIPA
WFFE B — AN BN LE S R KRGS, 15 S IR S LI RN FTE 1997 45 5% [ 37 8 ST
NIHENUE R HEREZ — EE 4, EE AR 7 RE, & s =&
M. 2009 ALK, (EBIMLAS T ] R FE 22 ST RN, 1R S IR TE A 2 T
R S AR . 2016 4, 2 RKERRRHE B S A REE S RIER R LIS S0
IBM 1) Watson 58175 DMK AE 6.9%, N T2 RE I BA IR 2 At AT T 38 5 100 &R
Sk %N 5.9%; 1M E A E £ Deep Speech [ IE IR A R 5 2 3.7%. H Al iEE iR A
FEARAIIRAT BRAE IR e X —FERHFT B, ARRAE B IR ORAE B 51 B 8 75 B
SURZ MK . UIX —HARTENLAR NGB ], ZESRBLas N5 NS & 28 5 H Ak
MEWLL L5t GEOEAT B AT W E AL NIRME P 7R oK, ARG ) N B HERE
RS, BAREHRKIISEE.

4.4 HHEZE (Lidar)

MIF R ShHL a8 ABIE T SRR 22— o HLES N O PA 5845 B mT LLAI SR A
B AIPAAT R 58 (AT 5% o SRIPUIX L6455 21 1% Rt B 7 2 2 08 R I L7 R 78 1 B LA X, R
B R AR R AORIEAE IS B F A5 BEAS S AL S 45 A2

ULEESR, WOLTEIAER SIHLE N SHTH AR H 2508 2 o X F 20 th T2 T RO s &
MEFARBA R Rl H B A B R, I8 4 s =4t R ot R/ B0 i,
BOtTIB RN LA AR IR AR HETIROEE (5 8 . BB BRI, BOLHE
IR RENS RN 5 FE R L EOR AR L ZOR, X — el ] R shlLas N ugl. tah, BotHE
AMCATEAEA A EOC IR O T LA, Brr CLAE R T A, i HLAE SRS SR O S A

WO E A AT 2 AR FE 0, BEE BOR MR A A FAK,  H AT AIENLES A
TABL TeNEBEEGUH AR B 1Ot EHIE K N Uk Ao 77 30— #, BotHEE
FRYERA — € IR ——IX RAE RS BIEAE N Z R AR, mHBOHERAERER L L
BRI R, A e

FIHU LA N2 H AT B0 TR IA R A )2 AR, WOt HIARL A SLAM (Simultaneous
Localization And Mapping) 572, B CALEFMIALES ATE S5 0] B Se BT ResE 1+, SR 2+
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Zrfi, SeARA R FHL APP, BRI AER, WA LEE AL APP A THHEREIL,
LR e HE At 7535 49

B 16 =AML EANIHE A

R LR R IR, LS AT AR AL S BN BOR e W H AL BE A AT
I PR D RE . ROV AR (0 7 PR AR BOR W] DB I S B il 2 e A AL AL
e Ber Sk, AR A, LUK, A A AR, REE RS
fil. Bz, BOtHESWHEMMEL G, A LAbFbLas N EIE #E .
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5 application

RSN




5 NAR
51 TAER

To NS, BN JGFR @ 2 0 5 g AT T nT A B v SRS AR e TAT R —
BERG, HARF SRR SR Lt UL R T A3 E T RE . TSR 2 iEd F it
KRG BRI RIAT B LRI B R A TS B AR B AR T . TN B R
T A 2 8 A SR R R 2 20 ] R P55, AR S e I R4 R T % R B AN P 15 2
PR R, W R RE g 22 4. TSR A TE R B AT, REE AR, KR
ik NTARe TH SR ZHAT 4, ZirEURE . BRI ey il B &
FER B4, 2 — B SR SE /A T AP i — AN bR, 78 B A E &5
SRR T RE IS AT S JUHRAE A FLEIE RS @, To N B B AR BN Re R e HE R
PER VLS8 NTTA, 3145 e 2 3045 30 i AT AR B . B E RLBE 2550 5B (Cologne
Institute for Economic Research) 43 #1iE7~, 2010 £ 2017 £ 7 HI6), J6 N2 04 ft
BRI 5839 i, HH R HRERIFEAE T, AANEEEEASIRE) .

[E 17 Google TABWSRE

5.2 EHRS

FE WIS WA N NERS RN, Re B N SR e TAE. ©adET
HEEE . BONEEE . BICEE . RISE. BHIEE. PUTHE. THEE. THEES,
Fr i JE i 25 B W AE B SR AR IR I BN B (5 BB IR At e B, BhlEERAPITHRE
R, TR I Z e S DA Wik FEEH. FES K. R
WAL, JLEBE . IREEEE X FX ST T, IFR I40iHR M, 2020 X — 17 376 bRk 1
K& 6910370, 2016-2020 41T 55# ik 27.9%.

MR R KRG, HAME AR E i R 7eLes Ao B & AR o Rk E X
Z—, TEFRNBAREE EEAWARSRE. BdaRH, HA 2010 FEREE Gl A=
wEMORAR 4T 6, 2525 50%.

MRS HLER N ASIMO FEA B A A WA — 3 AHLEE Ao ASIMO & — 3R AFE AR F w=i
NIEHLEEN, AT AT FE %, R A] DUGEAT B H R dh oz TR a8 T 5mkn)
X ARG, ASIMO W] RAXTE & fr B I RE T Er G VE AP, wT UL BT A 1A
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FIOEIEFETAE. RIS, BUOSEN B RIPES] 68 1 L3R T, ASIMO KR aE A S 1
6km/h, ] DAREAT SR H SR EIATE . SRR SEAL A e T ) AR AR AL ASIMO w]
AR SR AT He S . LA K BE R BEET 0], ASIMO R AR BT 5 (140 it 4 47
R S, YR E RS BT, JEARE A AR AT kiR . AL S
HIAAAENILE ASIMO W] LA /A TR 0, (RS SR M aiEn e, —dnrt—id
HEZE . HHEFBPIEAGRT, ASIMO b2 BAT IR I 84T HE T M), HAREE S HES: .

E 18 AEAFRBHLEA ASINO

2017 MR, HAZREA A FEAmHEHHEH R Aibo, FFCT 2018 4F 1 HIEAK

o WIBATRIR, KFNAM ] “ 55 L il Y I IR ALy, (R AT R % . 1L
&%%ﬂKW~AHﬁmm%”oufaiémm¢ﬁﬁwm&fﬁ%ﬁ,LMM%%Eé
e H S NBORESE R R REE B SMEsNME, o LSS — e B LRIl
M. R Aibo HLER E /N 1R 2 BT AR ACE (613 Aibo BET S IRREITE 22
ANl E HIES)

& 19 REATMRIM Aibo

BT A A, EAZR AL NPz B R RS Tk Z SOkl
5 EAN ) SRR SCEE, TR B S LS AT AR O, Bk EOLS A
5% /e A I A T EAR R R EAL, IRXEhEs . R SR A R, IS
PLas N 250t A [ AR A T B 55— 0, T E S AL AT (AR 5 3 e K1
KIEREFEAN GG RO 1 [ A XIS E N Z2 B OR, HE N AR e et s, JE A
BRI AR TR BASE FH S I8 AR ST A5, L 30 T 78 [ A0 B 3 sy A T v L s B8 e
b o R HEE 77 FOA 15 AR R AR B N TR B U7 30 . BAR H AT IR E S AL & A4
HEACZ2HT T 10 12, H2 E RIS Z G R T R AP NS ER N ERZRE.
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LIS NLEs N UB, USRI A B B 240y 5%, WA WA S] 0.4%. B T ERHIA
WX Ah, SERZAFZERENUR: ML T, REFKEFHEISARZEERD
23K 3 16%. T2, NATROREA B2 RENS T 5.8 5557 R R, 10 XU 5555
IO MR RORR Ry, R0 S P ATLES B0 5 SR NSRS o B T AL KT 5 9 3 KT IO AN
Tt KRG RE O E — R KT -

5.3 ¥R

H AT, JEYROIESS W57 i e [ s R s R A, dife gl LA, & 6E
TS, T Sl BEBOAR NS 2 L AN S B2 TSk o 52 3 T FEL 3 R 55 i R e e SRR
Mk 55 ERIREE T A S . N RAS PRI L3k, B R IR A AR B TR S
PR LA R . 2F, BR&lia. s, 23FRSEDREmE RSN, O
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