== 'A‘ .
=g | Imd\Miner
]

2018

Hlas A
RRIRS

AMiner tRR#R &5 —H

BEXFEGENR) —EIREMZMIRAP D

MINEgHKAMMRF L (K&I)




—

W2

TEVIERM BRI, RT (Robotics
technology) IR IT BN EERE
GrIK g %, TN ARIK
Ji&, AMNFTE T RRLAS A B AR A
WL RS EEM R, B
THEENLS N AR K e, &
& [ 500 T LA AP R BUR BN A .
AR LR N B A, [ R
A PILEE AT, S A
P SENLS T30
2018 AMiner.org
il CETRO SN EE, SREUSE
(K&

https://www.aminer.cn/research_report
RO BOT' CS—B ETA P D F /5¢35d6d15a237876dd7f1 289?

Robotics Research Report download=true&pathname=
robotics_beta.pdf

PRI 40, RO RE
P B R4 20 WM SR TS

ErAE
2

(=] E-arts




1 N7 & 1
RODOtICS FYHITR BT ...eeeeiieeeiierere e i s e esiisnr e e e e e s s s s s asss s e e e s s s s sanns e e e e s ss s nnnnnnsseeessssnnnnns 4
LO Artificial INtelligenCe ... .o 4

LO Computer Systems Organization...........cccccccoiiiiiuiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeee 6

2 00Y o Xod AoT=T0 = T 5, N = 8
] RODOICS Y R B ettt 9
RODOLICS HY T 23 0 uurrrnrrnnrrnnnunnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssannn 10
IR RODOtICS AT 0 T et 10

FE RODOtICS B I T oo 13

(R 00Y o Xo] dToT=Rl: R 7 14
FRIRTTFTRZEZE ettt 15
RiISING Star ... e 20

(R 00Y o Yo ] AT g0 -l 5 = - 21
e = 740 RSP 21
MODIIE RODOL ... s 21

Mobile RODOt AYEE 2R A B G 202K et e 21

Y (o) o) [N R T ] o Yo M 7R 7 TR 22

Mobile Robot A I AR A IR e 23
HUManNoid RODOL.......... e 23
HUMANO0IA RODOt B R B oottt 24
Humanoid RobOt B B IT 7R e e e 26
HUMaNOoid RODO B oottt e e e e e e e e e e e seaaees 28

Human Robot Interaction................co e 40
BLZRBE L ettt 41
BEITE BT L oo 42
B R H e e e 44

FARBERE L e 45
REAITIME ... e 46

Neural NEIWOTK..........oo e 47

NS FHHI4LIE2E TPU——Tensor Processing Unit........cccoooveeeiieeecieecceeeceeeee, 48

2)NVidia TeSIa P100 788 A ceeeeeieieeieeiee et ee e seee e e e see e e e neeeenee e eeeemeeesneeanes 49

K} 121 I =N Lo T4 o S 49



4)IBM BB LB ZE R TOIER T weneerteeteeteente et ste ettt ettt ettt ettt et nre e 50

BYEEAF IR KNGS Ml 7S e 51

BN A ML EERE(NPU) S R B IR —5 o 52

F =5 W D= Lyl N F Lo 10 OO 52

T T oot 54

= 1 =T o 11 e USRI 54

ol 1= 5 S 56
= 58



IR ABRE T 7

TEONERNU. M f2f) THEL, (R N LR B2 AR et iR T
R BARH G Mk B EE ) B B e 2, BHLae N AOHEAE XS AR R AR 7 AR A T AR
SRR . PLE AN Z T T kb, i HaL PR IT A6 17 2 e AR i
iz iE. mINEHmE, BEEANTZERANARRT, ATEL 24 /NEA
[ W7 A FROATL o N R AR A 2 AN P ML B T Lo B 1 5 SR LIRT B8R 1) 32
T2k, Blas NRS iz i e REs e A2 P ARk i o7 s N B 24, FRARAE T B
Ao MAEN LS NAE SR T s FIU 2t — P 1 SR i AT 255 55 R R A7
H, e MR T T2 R RS S R fREHLE AR B2k 1
NSILEPFES R, FHHEFANEFES T2 BT SRR, AR
) ] B R s S AR PE Bl B H ATRIESE T DIRERI AR, WL NS5 A 5 20
REA A OB A St A4, PERES TIRES 2 1 AITdh R 5 5% . ik —+40k, B
KM R S s 3 1 — AR ES IR R B IR R, 20 NATTI A3 e ok 1 R 7
AL, AR, TR AR RA JE LA AR IR (B34, 1A
BB NATTR AR 7 A 75 3

HATALES N EZ 00 Tk Las AR SSHLES NPT Tk HLEs A 4070
PN WasHLas A, BRI A FENLEE A BERLaE N TR, RS
PBLEE NG NS FRALE A RS HLAS A



FIHLBA

FRIRILER N
WIBHLEEAN
TR, SUSHLEA
HIHLAAN
ARCHLEE A

TITYLEBA

<
BRI A

SEFENLHLEE A
SRR AR
A/ BPLESA

EEZSEMILIRA
SHIBHLER A

AR NN
ERYLEEA

WUHIRHLES A
LR F HLE A

WA R IRV

BTN
A FHLEA

[ 28 £ E e a2 R IR
LEWIE TS
FATHAEVE IE 158 B R 7 AW R R, RRETHL. BRermal. B AeiK
R HLER IR REAG L NI AR IS AT R T RO IE R, HLAS A AN AT Gt )
BRAL KR, RN N R KA P . B RENL 38 A 1S LBl AR AT P i
RIGFRE: (1) AHLESI 7 R EeE; (2) BRI S A AE 5T, B
XTI A R % AR 2, Robotics 1K & % ReLEE Nk i K Sefit 78 )
CFF. Robotics A 7T AN KA 78 4Tt — 2 20 A bR 5.3 1) 77 5 A EcE
ISR S AP . TG X —# R AR R, BEE &R BRI S HOR
BTTRLTRME, FEREAR IR, B RENLAE AR B BE R Be FHL 2 5 X — M7l
(R AR5 7, I Bl AR S HE 2 7 L R PR AR K
TERNE RN NP2 O HES) 71, Robotics KR B E R E T B AEPLAE A
(I AHLAE B A 1 AEdE AR B S b B RE 0 o DU RENL 3R AONARER B0 BEAE 1 7=k
BEIN R BEMR &, Robotics H4#7iE v i ME/EH -
MAFRNLEE N TR E , £ A BREANLE AN T RBA W K 52
&, W2 2RI AS AT R KT . R E PRyl ANBCE 2 (IFR)2017

2



9 A 27 HAFEK “World Robotics 2017 - Industrial Robots” 5 2017 4£ 10 H
11 H A “World Robotics 2017 - Service Robots” #iksfi 7, it 2017 4
SERPLEE AT EEIE ] 232 {23876, 2012 £ 2017 F-FIEKFIT 17%.
fE 2017 4, TEPH-BRF T X LA N 2R B THEm T 21%. FPMHNLEE
MR TR IE 16%, 7ERRPIG I8 0 8% . #4712 2020 4, 4 3RigAE Tolk
PLES BB M 2016 4R HIRZ) 182.8 Ji &) 305.3 /i 6, X%~ 2018
£ 2020 HAFEAIEKFEN 14%.

H 2016 4= LIk, H E — B2 TS A RIS KA B . £ 2020 4 /N s
K 1K 31 950300 &, K AR ZERRIN K 611700 4 - HAHKL 3 A KIFEFEH7E 2018
12020 Z [HEE A 3 . KZ 190 FHLEE NRKALE 2020 FFAE M & i fE. X)L
FEEFT 2016 FAIKIHLZE AR . HANLZ AR 2R E 2018 1 2020 2
[AIHE A 3 0. 2020 42 K206H 190 HHLAE NIGIE M & iz fE s, &X)LT5% T
2016 FEARIRIIHL & AAFH

IFR %R, HECEBA T A ERKMILEAERE, 2ERPSE AT 0N
{HRZ) 300 123576, B AT EHEE T LSS N8R 1m0 A, M2 B HE
FESEVUAL . HEFESE = ARl wh BRI H A . #ds Son, BR=MHXHLAE A
M ECE A 747 K, K EIE 750 {276, FPRSEFERN 17%, T4
E 452K . ok, HRAE ChEGlE 2025) KELRI, 2020, 2025 F1 2030 4T
WAHLE N =R HAR, 202 15 G, 26 JIG M 40 Jis, WitAK 10 4
EHLas A Ti3zkik 6000 120 N, #KATFFEAN.

300 120%
L 100%
L 80%
L 60%
L 40%
[ | 20%
L 0%

L -20%
L 40%
L .60%

250

200

150

100 -+

50 A

Q O > H D
Q O O K" ' " L
ST LTSS

2 2000-2015 FEATR TAVALEE A\ 845 S i



Robotics HYE1IR i

Robotics HIAfFtiiT: | ZNE, MHLEE NI diG, 218 Refb ik,
Robotics [k J& UL 2 W27 L1k e A aail, XS 2R K & 3 #¥ T Robotics 12
RAKIEA. 7235 Robotics MG RE,  FRATTER — I [RIAE 21 1) 2 R FE 2 # i
(%) Artificial Intelligence. #i5Z, Artificial Intelligence 22 T (KA1 28 A\ K21l 55§ i 5
N2## 25 Robotics 2 EAHKH . FHSL E, Br T Artificial Intelligence 24+,
Robotics 1] % &£ 5 Computer Systems Organization %,

PEARSR YL, FATH UK Robotics A =M 2zRHi i, 7 lJE T Artificial
Intelligence 5 Computer Systems Organization K2Rl H R 518 T
Artificial Intelligence < N —Z**%} Planning and Scheduling ) — 2 % F}
Robotic Planning 5 — %% 2%} Control Methods T ] — %% *##%} Robotic Planning,
7 —FlJ&F Computer Systems Organization T )— %%} Embedded and
Cyber-physical Systems.

LO Artificial Intelligence

Knowledge Graph

3 Robotics A1 E i
Robotics J& & [T Fiblas N TR 8L, B al st 7t 8 B 2 HLas A
fRI R A2 B0 R ) 5 ANLAE .. Artificial Intelligence /278 JF & TR 2B 4
YR N RemBER . T BR RN RS —1 1548 . Robotics K

4



RIS T2 N TR e B RE, 1E Artificial Intelligence 4 {H FUIRZS f AR
BRI R SRS A B B rp AR 2 7 BB AEH . 28015k 30, R THLEEA
ENAE R AL AR W B AT 45 e BB IF 9T, 5 T Artificial Intelligence X —
7R A % Robot Planning #E %775 B & . Hlds N B R el 1) & JE B 2
Artificial Intelligence K 7t R iz FH 1) — B E 71 .

B4R Robotics 5 Artificial Intelligence 145 & Kk K#ES) T Artificial
Intelligence M) #RIKIE, —EWKIEHAEE TLJTENRK R, BN, &
MR RS 0. (B2, Sckil, Robotics K72 Artificial Intelligence 4
B — A E B A B

Artificial Intelligence )= Z4 7277 M A5 5 R A0 BIERA. HRE S A3
ML R RS, XEHEFTTT R0 THLES N ReAb ) SE o 2 M m L. Hor,
JoH FI‘JI%%%H%P, BaeiEdl, TXRG, S MEREEA DR N TR 6e 75 20t
FURIEE L, RIS 2 B RENLAS AA3 DA S Z0 SRR R RHR HME Rl N T8 RESERR b
o ENE i e /n\ LAt T, AL s AU I ke 8 e db 3R 4t 1 — MR
B SHA.

Robotics 1f 74 Artificial Intelligence %, — N5 2L F4H il 4, HKRAEN
T RE SR AT 9 2 T B ES IR R

Hrr, —2k2#%l Planning and Scheduling 2% %%} Robotic Planning 1]
Robotics FIft#E 22#& A Sebastian Thrun. Wolfram Burgard. Hirsoshi shiguro.

Atsuo Takanishi 5.

Sebastian Thrun
24 128 =5 3332 | £33 15.06 2173902 [0 545

= Research Professor
ML Computer Science Deparrment Stanford University
Mobile Robot ~ Mabile Robote  Path Planning  Navigation  DProbability  Real Time

Computer Science Mobile Robot Navigation

™ Woifram Burgard
‘ 4 93 A4 14527 B3 37.32 | L4 45874 [0 458
9 z

= professor
M Autonomous Intelligent Systems University of Freiburg
Mobile Robot ~ Mobile Robots  Path Planning  Simultaneous Localization And Mapping

Navigation = Computer Science  Probability ~ Robustness

' Hiroshi Ishigurc

£ 55 A4 15253 (30 80.86 | (4 11664 [34 6756
&= Professor
M Oszka University
Human Robot Interaction Humanoid Robots  Humanoid Robot  Robots

Human-robot Interaction  Mobile Robots  Sodial Robot  Psychology

Atsuo Takanishi
‘~ 4 32 &) 16433 B3 66.11 4 5139 B2 635
&= Professor
M Waseda University

Kl 4 L0 artificial intelligence L1 planning and scheduling L2 robotic planning L3 Robotics fX#& 2 #
5



X —AIR L E B T EEH Probabilistic robotics. Robot vision. The

complexity of robot motion planning 4.

Probabilistic robotics
Sekastian Thrun
Commun. ACM (2002)
Cited by: 7859

Robot vision

Berthold Klaus Paul Horn
Raobotics (1985)

Cited by: 5854

The complexity of robot motion planning
J. Canny

Cited by: 1833
The complexity of robot motion planning

John F, Canny

The comglexity of robot motion planning (1988
Cited by: 1674

Introduction to Autonomous Mobile Robots
Roland Siegwart, lllah R. Nourbakhsh

Intreduction to Autonomous Mobile Robots (2004)

ing and Control

co, Luigi Villani, Giuseppe Oriclo

Robotics: M dchrq ﬂr\"\ll‘qond Control (2008)
Cited by: 4758

Leaming and executing generalized robot plans
Richard E. Fikes, Peter £ Hart, Nils J. Nilsson

Readings in knowladge scquisition and learning (1981
Cited by: 1401

Learning and Executing Generalized Robot Plans
Richard Fikes, Peter E Hart, Nils J. Nilsson

Artit. intell, (1972)

Cited by: 1198

“ Planning walking patterns for a biped robot

Qiang Huang, Kazuhito Yokoi, Shuuji Ksjits, Kenji Kaneko, Hirohiko Arai, Noriho Koyachi, Kazuc Tania
EEE T. Rokotics and Automation (2007)
Cited by: 1062

Kl 5 LO artificial intelligence L1 planning and scheduling L2 robotic planning L3 Robotics f&# it 3¢

Mg +— ﬂ Plannlng and Scheduling — 2%} Robotic Planning T
Robotics %Eﬂ: 2%} Control Methods —Z%~%} Robotic Planning F[¥]
Robotics H‘]{ﬁ%#%‘%ﬂﬁ%ﬁ@ié’éw, L) Sebastian Thrun.Wolfram Burgard.
Hirsoshi shiguro. Atsuo Takanishi %% % 5 Probabilistic robotics. Robot vision.

The complexity of robot motion planning 518 3 RHCF .
LO Computer Systems Organization

N T AT Re R LA ANSRAE T N B8, MOKHES) T L8 NI AL I
Ji#, T Computer Systems Organization N2 NHL2E N T — BRI ZE T NIT
IV B



J& T Computer Systems Organization T~ ] — 2k %%l Embedded and
Cyber-physical Systems T[] Robotics DA Jian Huang(#{# )5 Shankar Sastry
PR AR .

Jian Huang (E&)
T 77 | BN 128.43] B 650 | B 26108) I3 1336

= Professor

Il Department of Statistics and Actuarial Science College of Liberal Arts and Sciences Department of
Biostatistics School of Public Health University of lowa

Gene Expression  Diamond = Bioinformatics.  Face Recognition  Data Visualisation

Stability ~ Mobile Robots  Genetics

| Shankar Sastry
3 90 | IV 16613 Bl 60.07 | B30 43481 B 615

&= Professor
I Electrical Engineering and Computer Science University of California at Berkeley

Hybrid System  Control System  Sensor Network  Wireless Sensor Network

Optimal Control ~ Mobile Robot  Dynamic System  Game Theory

K 6 LO computer systems organization L1 embedded and cyber-physical systems L2

robotic planning L3 Robotics /X 3& 24 #

Optimal Adaptive System Health Monitoring and Diagnosis for Resource Constrained Cyber-Physical Systems
Y.Zhang I.-L. Yen, F. B. Bastani, A. T.Tai, S. Chau

ISSRE (2009)

Cited by: 7

Toward a Science of Cyber-Physical System Integration.

Janos Sztipanovits, Xenofon D. Koutsoukos, Gabor Karsai, Nicholas Kottenstette, Panos J. Antsaklis, Vijay Gupta, Bill
Goodwine, John S. Baras, Shige Wang

Proceedings of the IEEE (2012)

Cited by: 171

CPSGrader: synthasizing temporal logic testers for auto-grading an embedded systems laboratory
Garvit Juniwal, Alexandre Donze, Jeff C. Jensen, Sanjit A. Sechia

EMSOFT (2014)

Cited by: 16

Framework for Estimating Energy Consumption in Embedded Systems.
Elisabete Nzkoneczny Moraes, Leandro Buss Becker

SBESC (2011)

Cited by: 3

Intelligence technology for cyber-physical robot system

Jong-Hwan Kim

ICPAIR), 2011 Intemational Conference (2011)

Hybrid Dy ical Syst: An Intreduction to Control and Verification
Hai Lin, Panos J. Antsaklis
Foundations and Trends in Systems and Control (2014)

Cited by: 18

Active smart u-things and cyber individuals
Jianhua Ma
AMT (2010)
Cited by: 1

SenseDSL: Automating the Integration of Sensors for MCU-Based Robots and Cyber-Physical Systems
Christian Berger
Proceedings of the 14th Workshop on Domain-Specific Modeling (2014)

Using Robots and Contract Learning to Teach Cyber-Physical Systems to Undergraduates.
Tanyz L. Crenshaw
|EEE Trans. Education [2013)

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

L2 robotic planning L3 Robotics fRZ#& &3



AR A E 8 L optimal adaptive system health monitoring and
diagnosis for resource constrained cyber-physical systems. toward a science
of cyber-physical system integration. GPS Grader: synthesizing temporal logic

testers for auto-grading an embedded systems laboratory % .

Robotics BIB AR

HAE 20 el 20 FACHT G, AMMECEE 7R THLS ARARR, 550
IR G, HLEE N SEbr B2 — R IERT AR N S URIAFAE o I 81 dh 3 22
FAET RS RE, MR EZALBIERIRIZIE S8, AT KRR R
TN HLE N DIRERI B A

WL R KT e FAE 1954 48, SR IRTRRBIIE 72— G hLa
NI E, KE T GEMTEEMAEATE TS N) —3C, HFREEHE
LR 1960 4, A Unimation 28 7] R4 SR /R EESOAR L FIWHR 55— B HLEE
NFERL, R Unimate (E4 “TIfEE SN Bl Ao R, KE “HUR
HHEIEA T (AMF) Bt filiE 15— AR AP N rT g fE L& A Versatran

(BN “ZAZZREBMIBHAEN ) 1967 45 H ARy 5 T A= S EIESE T
PLE NP VFRTE,  HASBEITAE 1 XL A H G AT 5 #498 o

2T 20 4 80 AN, BEETHHEMBARBAWIRE, AR TP ANRIHE

RIZHH DK, WG NSRBI EER] T — A8 K

leat Global Heat Technology Sources

mobile robot
three dimensional
genetic algorithm
adaptive control
image analysis
path planning
combinatorial optimization
robot navigation
neural network
tracking system
electric field

high resolution
attitude control
computer simulation
linear systems

machine learning

6 technology sources



MEEARVEAL 1, Robotics 1k J& 72 LA mobile robot. three dimensional.
genetic algorithm. adaptive control. image analysis %522 B} & i N FEat ) o

Hr, mobile robot. genetic algorithm. adaptive control #£4> KA 2 A 7T
[F)#% 5, 1 three dimensional. image analysis K3 % N FF 4R B o

7 1980-2016 three dimensional & f& K

8 1985-2016 image analysis & J& K|

rh[E Robotics FI % &

MR LT BEDS T AL AT E R IR, 35 IFR $7kk
T, HEEEERNLS N FREGKIE R ERMSORIIAEN S, FEX T
wE NI AR U . 72 20 tE2d 70 FAXTTEGR, HLas N2 A TFAa 7E 3R
oo BRI HER, Plas N AERERE AR, BEE ittt b 238 ikt s 4k
B ANLET N AT T, B AR ORI AR R e Bk gk Sk At o, 3K
E P N R R B Z R P LA 1972 4, TP EREERB L B St 7T
G THLES NBIBETE TAF: 1985 45 12 H, JEHE —G/KTHSNEBA—5"E
FLRTl, JHAN T HLEE AR BE 48 o0; 1997 4, R KNS A SEE A3t
WEFC AT B 28— & T AV LR RNl as ARS8, 2015 4, [E AR
Tk 4.0 Blll— (P EFliE 2025) 1T &, HAiRe], FIEZR I HE
ZHOCH ARG P b P A LA N, BRI KRGS BE BRI SS

9



PLEE NN 73K

gl R R R, REPVLEANRITE TR AR, AR5 2k 2
SRR, B S 5HE A R R A BORER, NSk BE, REPLEA
WA IRAE FIEIZ

Robotics B35 & 5316

FLHANLAS N IIE ) R BRAE T S5 ssh, 2] 7 20 et 80 FAX
TG, PR AT EITF G B E ARG B . REEEE . I ABEL. R
By, HLE8 NG AT ARV R T R BIHWE 840 . FN— 115 AJSta ik B R AHR
1% %}, Robotics 7EAZERIRAL 1 78 B -

4%k Robotics I &E 9%

HLES N SE I A BR300 A 5 AE N 56 T 28 N B2l 75 SR 2 2R, 43R
Robotics T 71 & 4EH A fE e b H 25/ D E 5%, 32 [E1E Robotics J7 T K
FAE G FRIB BT

o = Tatsuo Arar T
\0) Q = o
= ﬁ'}"" = Gearge K i Mann \ ’) o A
) \ j o :
- - O
e 4 ‘ -
Seiji Yamade o Pk 3 c .
EM Q
Calin Bafta
=M
Ki¥EM
; Q
B I 10

K 9 4Fk Robotics 2 4 i

10



PLES N PR 36 E W R T R, 76 1962 4, & EERF A I T A B
B IS, RS HRE “DLas A TR MHA, ZSHER T HA
Fo MHLER N ZE IS FHRE, 36 ER 4%t rpLEs ViR E, AHOGHEIAR 1K &
A T HALE XK

BERHTT -

United States
China

France

Singapore

Greece

Kl 10 4Bk Robotics %% 4 i

S 6 [ IR AE R BRIERE G, (HRAENL &R NI T — S0 36 [ i) A J
AR MR o ZERLAS N5 S I AR B, BURE AN SCHRAE IR L R R
PRI, AL s N BRI S PR T80 70 i e iy % 5 /0 Hdblk . 0T R 2 8ok, il
AR A BRI REW & A G AL, BN BB BUR BT @ 3 RE, B3R HLEE Ak
s —WEEE B R HE . BUR T 4P 5780 DRI RS, B7 a4
RIRMPZ T B RS, AT ALE N BRI AN SCRF AR o 78 200 36 [ 20l
Hik 6.65% I St T, 3% EBUR IS E B THLEe A IR R 2 — ik
W AR R, (H RS ERASTAE R RS T 57 sh A IR . B 7 20 4 70 4
RIE, REBUFSAR T XL N E, A5t 7 ZE LA
FERENE N . REREYL S NEmmblas A, 03T SEbrA 7 is F ) oAl
A NBNED . AR BB, AT TALES NI 7T JE R = b, £ AL

11



AR TS IE B R, oyt R EAEE A T4 1) DAL HL s A
E 5. 27 80 ARG, EEBUFA M EM TAHLE NRFIT, TEBUR X
THLENIB LS T 7 SAR LR SR, IR T X FHLES AR T 25 40N, IF
HE T eI BRI BURFIISCRES T 7 % R 57 SR s, ML A=
bR RN T S VR AR AR . BURF BOECR BN T RIFFE I AR, 35
HLEE NP A X — B BURGHE K JE « TEEBURIISCRE T, KERSRES A RN
THEENMWETL, 2T 80 FARFEI, %K) KIENI ANBA L# 7T H 8%
o UEHLER AR RCEHEA T EE T ERIFE R, B TFEMTE, £
[ TF A6 70 AT A5 5 B — AL A N o I L 2% A AR AR K T+ T T
A HAEF= 2R, WA S22 T Pk SRR B, AR ) A T 35
60% NS AT . KEPLEE NI REIIERE RIS, DiReaTm, kiR sEE
br b &2 8%, MHETHIRERE, KEMISANFHAENENES S AL
BBEHAR . EFHNSABARRBEIONRE . FEVSMAEFY L, EENSAES
KR Z ., BT, KFEEERZ T EANTERREARN AR, SRk
PR, A it 5 N TR e B CAEMLR S VR Tl iz A s Ui 31 s RE
R ZEFABLE N RTHIER N, 26 EITEAR L R et 10k, 7=
ML N B THE. T, 0ig. o KRS TH .

PLEE NPk I B A B — g =k, —FF46, B ABURE X LS AR
IR S T T IRKIIBUR SR . HARH T ARG ™ 8, BUN AR A
BT WA N R FERIRTE 573 3K, ARSH HH A A s sl . EH AR,
MATAT LU SZ B —Fh “LENLAE NBORN AN BIEL, IR —Fh SO R B A — e 72
FE BT HARSARFE T P T L A FCR RS « 8 T B0 IR SN K
JRICBEROR XS, 7E 2006 4% 2010 &[], HABUFREHERA 1000 /i3t
TR RSB -

A ELE AN R RS H A S22 AR AR RN BT
A4 R SR R 4 L T I 2 7 1 57 B0 0 AN R IS o L3R AP LR R o T I
IR TR RIS B AR IR B 2 — o SRERMH AN L, fEERR T 1%
ATELF BN LZE AT R R o 0 T — S a7l BURF 5 1l BR 1) A ¢ TAF
BB A CRPAT . X —THRIFEIR KFRFE FHES) T AL AMEEE K K R SiZ,
FriE— R T LA NBAR M L. FEAREBUR IR JISC /2 T, 3 IE 1 RS AL
A5 N BORE ST AL J7 T 7E 5 B AT AN RIS A . AL A fR 4 Care-O-Bot3
B E RS LA N BE SRR 2 — . fENLER NREE Care-O-Bot3 & FAHH A
HHRIE RS SRR GBI SOt OCH =4E TR 55 3k, X LR ARl

12



AU H S SR G E NN T RTRE . S FEE, B oA 5iE
FRIH AR R, X —Hlas NE & T Bl FAEHIEe /1. AR ART
EEF, M2 NRUE Care-O-Bot3 wJ LAWTE £ N HIE & i S a8 £ AN F-H

DA
i

b [E] Robotics ¥ E 9%

Hh [ LA A B AL AR AT D AR H W, (E2 BUR X AH G2 s T 7 SRR 1
TFSHEM. 1986 4 3 H, FEBUFIE. . PR RENLE NN ETIA
[ 2% 863 mRH K R b o AE EBUM I SCREC T, R T — s KT 1)
WO R M, & T —SCESHA  FEIT R AL,  21 L8 NFIRIRE
BB R R BEE T 3. fEHE, Robotics W7 EE R A AREIL S VLIR. T
R, HAR. FTHEE. BiR%EMILTE Robotics TS FFE N RN .

° BERWT
o EmELR argm O W%
I
BRERENE
o +RFE
LB
Dy
SRAT °xm
PR
T R fiat s
2 6 : .
e 5 & 4
o481 g S D
= onm -
P KeE
o El
i L att 4%
A L O W PIBRA = _ rs
RN @3 Shuguo Wang 4|
: ?ﬂmn ma
2 X
@ MMAR : HX L] oMLY
FAUE i Sz s o &M
© Fu o Shuzhi Sam 9%[& . =
- [y © 2
o Ashok K.EHEH;" : @ e (&;') z
o ENED o W5 o RWHER @’:‘;’Jéhngé omm Ao
° Bl — b um
o GER ut e -
g i @ # 9"
o tRFaEE © BERER @ L o o - et
o BT o Dilip Kumar Praunas” =7 @ aisd) T “”@ .
i e 2
o mE% o miw R &
- |
b2y e mo
o ANy @
o RN ° BAYIA ° NSRS AR

K 11 A [E Robotics Z¥& o 4i

13



Robotics IR ZF &

£ 5% Robotics HI#T7 =% L Roland Siegwart. Atsuo Takanishi. Paolo
Dario. Kerstin Dautenhahn. Hiroshi Ishiguro. Takayuki Kanda. Wolfram Burgard.
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Roland Siegwart

Roland Siegwart

Roland Siegwart # #Z Il 7£ Swiss Federal Institute of
Technology T-Af, #ff7i %3 Z/E Robot Navigation. Mobile
Robots . Motion Planning . Fault Diagnosis #1 Robotic
Mapping. Roland Siegwart X% 490 &5 paper, 7t paper-
citation. H-index. G-index. sociability. diversity. activity 5
JIHAE H ORI . ST 524 Nicola Tomatis.
Cédric Pradalier. Agostino Martinelli. Samir Bouabdallah.

Gilles Caprari %,

| Research Interests
@ Robot Navigation NMobile Robots @ Motion Planning Faull Dignosis
@ Robotic Mapping

1989 1985 2000 2005 2010 2015 2077

13 RolandSiegwart FIHfF 72 3%

Atsuo Takanishi

Atsuo Takanishi

Atsuo Takanishi Zi#% Il 7= Waseda University T.1F, #iff5¢
M I Z4F Humanoid Robots . Robots . Motion Control. Mobile
Robots. Atsuo Takanishi /x*# 635 j& paper, ft paper.
sociability. diversity £ 77 [ % AR I . 5 AL 58
A 5 Hun-Ok Lim. Hideaki Takanobu. Massimiliano Zecca.

Hiroyukilshii. Salvatore Sessa %% .

|} Research Interests

@ Humanoid Robois « Humanoid Robot @ Robols IMotion Controt

@ Mobile Robots
/ : \//w

1 :

1988 1990 1995 2000 2008 2010 2014

Kl 14 Atsuo Takanishi HIBIF 5T 24
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Paolo Dario

Q
Paolo Dario # #% ¥l /£ CRIM Lab, Polo Sant’ Anna
Valdera, Scuola Superiore Sant’ Anna, Pisa, ltaly T.{E, #f
JT 2 3 FAE Surgical Robots. Rehabilitation Robotics -
Paolo Dario Mobile Robots.Human Motion #1 Visual Tracking. Paolo Dario
KA 548 ki paper, f£ paper. citation. sociability. diversity.
LM AEHOKEN. SMAHELKRNRE Aranna
Menciassi. Cecilia Laschi. Maria Chiara Carrozza. Eugenio
Guglielmelli. Cesare Stefanini £,
i laa Research Inferests
. A e A
m«éé’\w ‘Hvln;m o
-5
15 Paolo Dario [ 7 2%k
Kerstin Dautenhahn
M ‘ Kerstin Dautenhahn 7t Adaptive Systems Research
) Group , School of Computer Science , University of
Ezfg:,hahn Hertfordshire fE1R, B 78 % 3= 2£7E Human Robot Interaction.
Virtual Environments . Intelligent Agents . Computational
Models . Autonomous Robots . Kerstin Dautenhahn & &4 372
#% paper, ft citation. H-index. sociability. diversity %75 [
HEHOHRI. SMAELKHE AN %A Chrystopher L.
Nehaniv. Michael L. Walters. Kheng Lee Koay. Dag Sverre
) Syrdal. Ben Robins %,
- — laa Research Interests
b’
o;véé‘“’l H-'),,ésx R

1992 1995 2000 2005 2010 2015 2017

K 16 Kerstin Dautenhahn HIHE 7T M
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Hiroshi Ishiguro

Hiroshi Ishiguro

Hiroshi Ishiguro ¥l.7£ Osaka University T./F, B 77+
FL{E Human Robot Interaction. Humanoid Robots. Robots.
Hiroshi Ishiguro & %7 676 & paper, {£ papers. citation. H-
index. sociability. diversity 55 /5 [ % H (IR . S AhAE{L
HIHF 5 N i F Takayuki Kanda. Norihiro Hagita. Masahiro
Shiomi. Takahiro Miyashita. Shuichi Nishio .

| Research Interests

@ Human Robot Interaction Humanoid Robots @ Humanoid Robot « Robots
@ Human-robot Interaction

1970 1980 19390 2000 2010 2015

K 17 Hiroshi Ishiguro FIHF 78 2%

Takayuki Kanda

Takayuki Kanda

Takayuki Kanda #(#%¥{E ATR Intelligent Robotics and
Communication Laboratories T, iff 77 i £ Z £ Humanoid
Robots. Human Robot Interaction. Social Robots. Mobile
Robots. Autonomous Robots. Takayuki Kanda &% 250 &5
paper, £ H-index. sociability. diversity 55 i % H (/%
Bl. SAhARLLAIAT 7N R Hiroshi Ishiguro. Norihiro Hagita ..
Masahiro Shiomi. Michita Imai. Tatsuya Nomura %%

|#a Research Interests

@ Humanoid Robots  Human Robot Interaction @ Social Robots
Mobile Robot @ Autonomous Robot

gy

] 18 Takayuki Kanda FITHF 7T 2%
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Wolfram Burgard

Wolfram Burgard

Wolfram Burgard #{ #% ¥ £ Autonomous Intelligent
Systems, University of Freiburg T.1F, B 7% 2% 3 Z 4 Mobile
Robot .
Mapping.Navigation, & 3 458 ji paper, 1t papers.citation.
H-index. G-index. sociability. diversity 25 /71 % H A H#
Bl St AR 7 N 2 Sebastian Thrun. Cyrill Stachniss.

Dieter Fox. Giorgio Grisetti. Armin B. Cremers 4.

Path Planning . Simultaneous Localization and

|#s Research Interests

@ obile Robot
Simultaneous Localization And Mapping

Mobile Robots @ Path Planning
@ Navigation

1972 2000 2010 2014

1980 1990

K 19 Wolfram Burgard FITHF 78 2%
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Manuela M. Veloso

Manuela M. Veloso

Manuela M. Veloso Z#% I 7t Department of Electrical &
Computer Engineering, Carnegie Mellon University T, #f
7T 2% # E B/ Mobile Robot. Robot. Real-time. Artificial
Intelligence. Multi Agent System. Manuela M. Veloso K& A
588 % paper, {E papers. citation.H-index. sociability . diversity
LHAE R ORI SMMEUMTTARA Rune M.
Jensen. Michael H. Bowling. Paul E. Rybski. Scott Lenser.

Minoru Asada %,

|#a Research Interests

@ Mobile Robot
@ Multi Agent System

Robot @ Real-time

D~ 2

2010

Artificial Intelligent

1979 1920 2000 2016

Kl 20 Manuela M. Veloso HIHIF 5T 24
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Gerd Hirzinger

Gerd Hirzinger

Gerd Hirzinger # % I 7£ Institutfir Informatik VI
Technische Universitat Miinchen 1, fff 77 %i# 3= /£ Motion
Planning . Path Planning . Inverse Kinematics . Adaptive
Control.Data Acquisition.Gerd Hirzinger kX %45 588 % paper,
{f papers. citation. H-index. sociability. diversity 77 A
ORI SHAABUNEFTA A Alin Albu-Schaffer.
Christian Ott. Markus Grebenstein. Christoph Borst. Thomas
Wimbock %5,

|#a Research Interests

@ Motion Planning Path Planning ® Inverse Kinemaiics
Adaptive Control @ Data Acquisition

2000 2010 2014

1975 1980 1990

B 21 Gerd Hirzinger HITH 7T %8

Sebastian Thrun

Sebastian Thrun

Sebastian Thrun #( # ¥ 7£ Computer Science
Department, Stanford University T.{F, #f 77 % 3 Z4F Mobile
Robot. Path Planning. Navigation. Probability. Sebastian
Thrun X3 f 546 % paper, 7E papers. citation. H-index. G-
index. sociability. diversity 55 /5 [ % H (R . S AAE{L
H W 58 N 1 5 Wolfram Burgard . Dieter Fox . Michael

Montemerlo. Joelle Pineau. David Stavens %%,

l&a Research Interests

@ Mobile Robot Mobile Robots @ Path Planning Navigation
@ Probability

- —

1988 1990 1995 2000 2005 2010 2013

K 22 Sebastian Thrun HIHF I 24 R
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7t Robotics M 7L2 & H, ZARFF FE 2 Albert Y. Zomaya. Witold
Pedrycz. Fuchun Sun(#)E %), Dasgupta Prokar. Shuzhi Sam Ge £ A

Albert Y. Zomaya ® 0% views
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Robotics & fR#S3

Robotics 1] % Ji& £ 2L %% mobile robot. human robot interaction. real time
SNSRI TR, e RINE S VEE, E SF EASMAEAE.

ERRE

M4 B3 S, mobile robot. humanoid robot. human robot interaction.

real time. neural network. sensor networks 25 J& R Je 3 s,

MObile RObOt Recent Heat Global Heat

24 Robotics 4z &) #4
el de N2 mw WM HBLEE N —, TR W TR A,
teanid B shiatyles N, ERAE T BRisfErdlas N, tniimilds AN, #3)
BLES NERER R BI FEAS AT DB ) — DR Z S BB AR B TR RS 1
AR BB, B TR, tHEVTE. BaifbiEi TR LN TR 52 %8
IR TR, AT AR S H SRR . BEIPLE AFORAE Tk, ol %
TAESURHEA & ZisH, 522 ERES E BUR I & A

Mobile Robot HIZEA K B 5433

5% A HAAER shBL & N K7 U T E 2 DOk . -7 60 FEARE
FEFTFERFRSTT R TR B R WAERE . 9 7 H 2 1 R oL, EE IR
WA e TSI A S 52Xl e SEEE g 3 5. I3k
B HE” 20 SHRELEAERESER T, FER TR BR AT B R
T (Bl AR S5 « [RIREAE LS NI — 7 b b it i £ 1 A [ REAE RS LA A
st B T BRI TR, 70 SEACHIIN, A ERE FOK st R A O AT
REMIPT 2 BT LA N o BEE NSRRI AW, 8 1IN KRR S
TFA e B, AR R 261 T AR 57K M AR IR S bLAs A A f 8 2 1E AN Win B .
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ARAE B HIA B AN 5175 SN E], B shBLas A Bt 7 A s A7 5 BRI 25 .
ANFISE ] BIR S LAS N AR 75 2% AR 3L R ) R B AR IR R . BBk
BARSS . FEHIEOR. N LRSI IXEEORA R SRR EhHLEE NSt TIRH
P&, ARl N T A& TS DhaE . Wroc Dhae S Al or Dh g . 7RI etk 5
fitiz b, BBl NRGER S A E 70 v fe a0 CnPide s, pidesl. 2071
X EAD. 230 (e 2. 4 2. 28, BEX T, Fpkal (n
M=, PE . ke AWM. K, #E TRk, LX)
HURIE T L AT AN P3RS o AR FE 2 7 S [, R shbilas A SCo)
PEARREFENLEG N IS A B BER LSS A A N TR B ROR B A KT
K, ERENHINLASILGE S BRI & X ARG ERORI B E SR LS B
JRABT TN A o

Kl 25 1985-2016 Mobile Robot K f& &%
Mobile Robot — L& A& BKAT FEHIH i, A 1985 FE A B ZHEN T A FEHI =
U o 7 B AT TAARR AR ANAH GBI 7T, AR A% B A0 Wolfram Burgard., Sebstian
Thrun. Roland Siegwart %5 A .

Mobile Robot E H#F5T

H B LA NI AR 2D B, CERZ S As N BRI 707 T 3 Ak T F
TGURT FE AT B o AEIX 40U, LATR SR KA 00 I 45 K RHIE T BA R 1 2522 (1 DTk
TR FEN AT Bk H JE T 30 18 1 4 R B AR AR BRI 5T (HES ) TE
BRI N 2R ) BAT BRI 5T T I 2 R AR . B 2
W2 Rt ; 2T E B 1 RS MR SR 7T (BT 2l
FRIREHME B “ BN —BE 7 AT 08 EETIEHIEN “ B —zhiE” 1708, &
TR B R AR B AR AR S S AR AR BRI T Gk T &
4 R A ) AR G (0 O BAAAEL . = A A2 s Las AR AR e i 1 AR AL, . AR
ENHLER N R B AR R R GU A B ABEOR . B EMETARIIT (E
ERRDREMAG. WP RACHE M R G. BN RS WRECEEAR.
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B REE R SRR EILEE N icrh A se Il CRIRER shLas A THMR—II ]
RAREH . FRPGE AR EOR . Ba B ARG WEORMEE, JFT 1994
FHR TR RERSIPLE NIl T

B VIR R Ah, Bl K, EREEBEL R B sh et ST fr . o R
F ot F ST I 55 7R kK S S LR AN B b gl 5T A 223K AEARATT I 2%
HZr, REATHCWENSMEMRS LA AGY RIBTENLaE A 207
RS AL N FILR G S LA A

Mobile Robot HI5<8H AR K EIR

MBIl N OB FCAT 3 P 26 AN R SR B 2 o o — 2% 2 DL H A AN i
) “TRZT], BORIKEN” (IR IR SR BRI 2R A X 32 BRI K
JEF R, LIRS, A/t A AR E TR MM R N, e
J% T BERIIPLER N T3 — SR BORBR LM RARSE T N TR RE R etk — D ki
PLEE N o SEEE L R A — 8K 22 Ik 78 i AT 1) A AR N B B e sh P (1 2
REH A, BEATHE R SR REA R MIPLES NI AT . 1X— SRR IR LR ) A Jie 32 1) T
NTERERIARE, KDY H AT LR BE A R v Ja + AT T N DR s Ay
T BLX — 7 [ R U R K 22 Ab T3 B B, RSN SR IR A 7P AR 3 R R o

Mahblas NP kAL iE i sk B $18 2305 Ea R PE R ZEE LI PR
AR, WETEN G FR B LA NG SE IS s RS0 5 ARG, R RS B A IR
RE 15 A B NHUEL BN RE 7R AL A2 LS N S 3 S B AE 7 AR 3 1A 76 5K o AR 3 A
EFER, BRI SIPLEE NIPEO fabr 0 o9 B 0k M IEMRZ H . Ho,
H EPETR AR AL BN &8 NSRS Wr ] BRI 55 J AR AH R 2 e AR S5 I RE 7T, 1
2 R A2 S LA NARTEAS R IR 261, 000 IS B 1, A %
RIFIlr 3R ME SREhIRES, A AENZNLS NACHAE . B 5R P =42
AR R I BE AT, 3K REIRHE BRI, AL ATER AR 7 25 3 F L5

Humanoid Robot

FERZJ R, BATAH 2 W B NRNAMERHERAT I RE 71 10 REPL &%
No WANER EFE, FATEA RIS NS HIERASERIX ], A5 34—
FEEATUEOL. RUAGERE, AEIRFOR, 5ASKHE FFEE S R RT3,
AN g N AU RAFAE T RATHRE P AR S, B2+ 2017 4,
N RENLE NRFEW RN 1 28— A R~ RE T IPLEE A

NI NRIRLY K T HLEs N I Va B, A AR gl N, REE TR
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FEEEMH A NI H AR R [, i AJENLEE N5 NFERBINA, A
O H A HE R BB, ARG H W AT, NBHLENA B RIRRIT
Ho AENARKB W LGP RN ZBNE N, HLas AR R 7 Z A HI R
RIS BOR . N LR BE. MERAF2R M RBED, Afe 3D e N3
FALAL R K

Humanoid Robot R &

NIEHLE NI T RAE 20 el 60 FREHIHCAETTG T . HARMIR L
BRI UEIAT NI A T E R (BN — BB ATERE S BAIRE 1 5
H 5L SR = T NTENLES NI T2 20 U AS [F) B B 58 T
CAH AN, H AR e m 2 NTEHLE NIRRT N EHLEE N ReiS
HNE—FERURATE, HAFREH KR — B2 1E 1969 FH ] tH WAP-
1P E BB ATHL, I8 AT ENUI R TE LSRR SRR ) 7 A8 1 LA A
A LME N —FATE . TEMRRATE M2 5, HARME RS FHATITF G Tk
WA T NTEMLZS ALSE S50 5E. 1973 4F, IHBESE AN7E WL-5 %Ak ERCE ML
T SN TS W e B R E 32 AL AN WAROT-1. I 9 K i) @t 1) g oA fef
BNEHEIRAE T — MR, R b, FFFEN B A 46 1 2 e
R R, TERATENLEE AR E EEH 5 A, FFRNKBHLA A%
filife 77 - AT RERE S1 A1, FIA AT N BELRIE N TENLZE AR —FEATE,
TE B 7 T AR A AR K B BRI o 52387 RO Fd e SR G (1 Bk 3y 7 ORI B AT 5 4%
HTIE, BOKHAR S T NTENLER N IAT B . LAZRJE i SDR-3X M, Fo#ii
I IR YNBSSy ST S lib]i s

BEN 90 LU, BEHE N TR AERINE TG ET B, ATEHLE AIE
ARALBE P R T . NTENLEE N BT ERE ) T RE 1 538 H B ST 3] TIR K
FIFETE, NTENLEE N FE UG M 3 N N8 AR 8 O B I AN TEPL 2%
N, AHAF R ASIMO {2 NTEAEE N Befb ke 1 — A B2 1.

FERARM R Rk b, NEHLEE AR & SR N IR R [ A 5 P 4
AR LS . o, —FlZIBRAME B NI INZEABL, T 55— sR i U
Thae b5 NSRBIl JT# B0 T 58 E ML N AMT Ay, BN ATE
YRR B 5 AR5, 75 2005 EMHAZA S B, st T 2505
HNAMR—FEINLES N, EAEREE 19 e BENLEs N 5 R EBR & -, REF
PRI T IX B ATEHLAE N X —R I NTEHLE N BRAiiE R AR b5 N1,
HMEIE3) RS ARG B e TR R, TERAT NAT SIS LU
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K 27 ML N4 1A

X} Humanoid Robot H#iff 7t #4E — B = & A T, 2000-2005 4 5 22 7 30
— 2= R4 N, Hiroshi Ishiguro. Minoru Asada. Cynthia Breazeal Z5 A\ 7E#H

AT R B B 2
Humanoid Robot 3¢5 R

] 28 1995-2016 Humanoid Robot & J& it #
NIEHLEZE N e 75 EAR LA NI4T & I L B i) /. =2 B 58 sefh i)
AR, X =K A R S LA s B HROR . RS EIR . N TR AR IX BRI R
P& R B IBA G X DUMER I K 5 0 B m g NENLE NEAR T KRR .

A=

NIEHL G N HP AR SRR TR T MU BETE, 5235 IBLA R A JENLE A2
TIDIRE KB BAE . JEHR NENLA NBIATAERE ST, B /2 ELESZ BN BT 52
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M. A 51 WAP-1 2l Je 1 (1) 2007 fiRi¥) ASIMO, BFFt N 51— B8 T-HLES
MHURIRE T S A . RETT TN AW SR A TENLE AN, H AT
NTENLES NBR R AT VF 2 A TER AL . Eetnit, NTEHLE NER)
NFEAT NI U 5, WA M ISR TR T AL S SR 38 I 1 1)
H O, SRSZINLES AT ERRS 5 B NSRATERS I ARRL, (H2 RORA B
o (RIS, B0 TR B R RS S 0 2 i L, (EALES NS B AR A,
AGNE—FELIREEE ., BHET, BN SAIRAE 220G AN [F) B 5 SR AR A LA 1
THAE R IR, R T AR . DURRE BE T2 B W 7 9, 1 5 N A LE
“WEhANJEE W A T KR R, A BRI AZ IR E R
TR 08 23 G 1T B HRL BN AL S s ) 2, AESCISR NAg W [EIS, A5 20sb T HLE R
-+

BB

BOA et PRI FORVE NS08, RTINS Bttt AN 2 — M SR AHE
2o X NEHLaE N EOR B E — BAR AF 5 L AR OGE N E . N
SRR AR B AR DUAE X AT E MR A2 6 B SEGRINLEE AAR, A
FEHLae N 2 RIUATHE « XUEIATAE 7 U AR IR | T sl ReR, (BRI thig
TN T HUR 2 R SR 28 L o AT s TR e N AT 38 22 25 DRI A2 Bk 17 7 22
FENURBETE T 2EAT 36 2 OB FE 2 A, I BRI A th 2 HI Z NEHL &8 NATHE
REIRTTHEE R
(BTSN

Xt BB 1 5 BRI A N EALEE NPT AR 55 1O 2Rtk 2 — o AR HH AT
BATTHIRH O IA I Z5 5 O, NIEHLE A7 ARk AR R R SR AN 1 A% JRK
SR BE . T HLER N AR S 1 B I A A . WS leias . i 1% Ja g
TG FEIRAG eI RO PLE NSO TS Wit filid . IR g
ST BEEBRMAWIARE, BN AR SEEARE . KB EwE,
BBl NBR 1 R R B SA RN RE /1 2 A, I0 ™ e 1 HAt 5 T PR S E
PEARTE, WS T S R o A Sk ) R AR AR HLAER N L 17 WRUBE S5 R B Zh i
FRIREF AT A AT N TEHLER NN R G0 S 16 R gt @ n e 3% - /£ 2
BEIF o, BEENEHLE N REE FVE B E 2040, NS PLE AT fE
SRRy, N IVE B ORI, AEHLEE N fs B8 I AR A I 2 45 12tk
KRR, L, FEAELSRERESIEH BN AN B, DT BN
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S NBENAE, SN EHLES ANAEAS RIS 5 1A A B 55 R 5
ATE

HREATENRE T S IERIBE T NI N B AL GEIHLES N BR T Ah& R,
B HAL EERAFN . B NEHLE N SEGANX IR, BR TAMRZ A,
REE N — R NEHLE AT N TR RERIEK

MNIFTBNFEHLE NI & fie s 5 AR [F) AR B B AN SEREAT AL 1
Yo TR — e 2 A AR YIS BT BEANTEHL A N2 — € RS RE, IXFEA T RE
TIMERAE NEHLE N2 m AN TR e . £ A% T N TR RS AN, NP
HLES N AT U A% s B 15 B BEAT AL B, IR R B Al 2 b7 A2 X 3085
kI S A ERE DT, MIMRTHAALTE, B ESERAES -

Humanoid Robot [¥j» A

H AT BRI [ SR m i E 2R R AL, B e, 2020 FERLE, 3K
65 % LA BN FKL 3 17139 73, HE AN EH) 11.8%. 2844 ] B8R AN 7 im =
(Rl AR 757 B 7 IR BRI ), TCREAEARR L4 B At 1A e . A
N TR BER NIEHLES N RENS 5 NS R AR A n] B B NS AR, K
R RN D Z R R 2 a L. FII, AR 322 T NIENLAS
NAEER Iy m a8 s M, b B SRS R dh 5 52 21 fa s (10 T REVE

NIEHLES NI 73 9 H 8 N SRR B o H A RS R e AR S
B ENE S, AEAPENLER N RO ST 7 i e 1 A k. £ H A, ANJEHL
WANEERFTHE WA RS, AEEZHE RSN I Las Ar At ks
TN M AR E FE A NEHLa AR EAW R RS . 5 HA R E
RGNS FER R, BLSEEDB, WSS RIHLAS A o [ 3 2 s R A LS A
Retb A S EHIE M, N BCR DVE I HLa A8

O
anp
(Syay

RT (Robotics technology) HHUR IT Wi EERE GFIG K 8T 51 2, 20 th4d
RKE 21 W], BB KRGS NRIAF R T RHE K. 21 e
B, BURELIRN 5] N H 2B . P05k I /2 7E 1999 4 k4 B T 2%
B £ L 1R o IR I 4 8 0 A5 B A RV #5418 P i S A AN R 3 T AR it 5 4
i 8], HEATE B A HARSE, PASEIUE ARG, EAL. BRER. BRI AE R
— PR, BERR AT RN TN 2 St FYE B R R A = R . R
T BRET- R B REHR G S5 4 B 25 A R WL (1) — 3 o W I 1 R J b g iy
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RPN T — 3 KU, HLEs ANAE DI ) B A i 5 2 —, AR AT
S RRAENLER N BN AR, TR EER RENLAR N, 2P P i) A 2K B 1%
NS

K BE R RENLAE NARIEE N RSB OR AR 1 A, B ATV B I 2K 5555 Bl Hh i
K. FEE NS AR LIEAEE. B BRR%E, SN AREEE R
AEERIAZ O, B N B i@ sh i sl A s fRetE . B RTHIR
FER ReNlA N B G RALE AN BHImALES A JBENLEE AN ENLE AL RSP
N&E

AN EEANBIRFBER RN N, 7005 RV A QRIO 5RSHLAE
A ASIMO.

BARHLER AN QRIO R E AR AL, —HER SRR T—aMHLEEA.
QRIO &5 580mm, fAH 7kg, 18 T45 38 N[izzf)okTs, QRIO BEAT LA
WEERERSE . PR, B RK, AT DARIEASFIRPASE AT B S RS8R LSRR
PR &1L QRIO ] BLid s A P B 75 B Al 5 I S Re e, it 75 5 5 a0
PR, 5 P AT SER R H S

Kl 29 Hles A QRIO
RSB N\ ASIMO J24< H 22 " WA B — K Ld N . ASIMO J&2—ik B AR
JEAEH SN IENLER N, AT AR T T8 8%, [RIN AT LLEAT H 5 B4 i ik
BTAE. BT —EmAKIHIXRS, ASIMO wJ LT H & Fr BA W IhRedt 17 4%
SRR, FTULE EHEH TR R IR TR, RN, BRONENIA BT
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FZEHIRE S LRI3RTE, ASIMO HiR2ahd A 3] 1 Ik 6km/h, w] DLEEAT FFiH S
KRIEUTHE . SRR AL AT 518 T 7T AR IS, ik ASIMO RIR#E 5L PR it
ATHES) . AHHE K BEEMY) 9], ASIMO ] LR HE i RF 40 i 4 W) it
WEE S, KPR & BT, JERIE AR RS 53T Pk .
JiA% AR A AE U LE ASIMO mT AR B 24 T RIHE T, fREFr S HEE Z T8I A) &id
PEES, ErEE - AHER . HIERIB RIS, ASIMO it B ATIE I AT
BT, EERBE RS HES .

Kl 30 HLEE A ASIMO

R4E S E a7t AR (ABI Research) M, 2012 IR RN
HI i S B C Ak B 1 16 143570, FMMLE N BN AR K B B A KSR T
Wz —. IFR B4R, 2017 4, 2IKRSPLEANTILHITE 29 143K TT,
2020 FAPRE K 2 69 143270, 2016-2020 F KP4 15 =ik 27.9%. 2017
T, AERE RS LA N T T2 08 7.8 14367t .
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