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Abstract ; Care Robotics are an essential part of aged-care technology and important supplement of nursing staff. They in-
tegrate multi-disciplinary technological innovations such as artificial intelligence and robotics. It is not only a key industry
for the aging society, but may even form emerging industries. This paper chooses the technical landscape framework con-
structed by Aharonson et al. ,and adapts the indicators describing the technical landscape to the needs of the comparative
research on the paths of developing Chinese and Japanese Care Robotics. Through the overall development trends and the o-
verall structural characteristics,the paper describes the Care Robotics technology landscape in China and Japan,then analy-
zes differences of paths of research and development between them,and provides decision-making basis for the sustainable
development Chinese Care Robotics. The analysis shows that there are significant differences in the paths of researching and

developing Chinese and Japanese Care Robotics. The research and development of Japanese Care Robotic technology , which
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is mainly enterprise-oriented , considering related fields of mechanical hands as the core fields. Different Japanese organiza-

tions choose different subjects under different path of researching and developing; Chinese organizations conducting research

and development of Chinese Care Robotic technology are mainly universities , considering mechanical hands and robots with

special grounding mobile devices as common technical fields. Different Chinese organizations show obvious similarity in

terms of research fields. Control systems of Robots are possible fields for future research and development in China. The sug-

gestions for Chinese Care Robotics include : focusing on developing mechanical hands and grounding mobile devices ; impro-

ving cooperation with industrial enterprises and focusing on researching and developing local and patented sensors of Chi-

nese Care Robotics ;improving cooperation of research between universities and enterprises or industrial parks of robotics in

China.

Keywords : Technological Landscape ;Care Robotics ; Patent Analysis
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Tab.2 Top 10 IPC Categories of Patents of Care Ro-

botics in China

IPC /32K %5 Rt/ it/ %
B25J11/00 590 12. 66
B25J19/00 279 5.99
B25J9/00 195 4.18
B25J5/00 181 3.88

B62D57/032 153 3.28
B25J9/16 144 3.09
GO05D1/02 119 2.55
B25J13/08 95 2.04
B25J17/00 85 1.82
B25]J13/00 82 1.76
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Tab.3 Top 10 IPC Categories of Patents of Care Ro-

botics in Japan

IPC 32K %5 Rt/ T it/ %
B25J5/00 177 10.12
B25J13/00 124 7.09
B25J19/00 65 3.72
A61B19/00 48 2.74
G05D1/02 43 2.46
B25J13/08 41 2.34
A63H11/00 37 2.12
B25J9/06 33 1.89
B25]J19/06 30 1.72
B25]J11/00 28 1.60
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P B TR AR B R ) N 2R AN A= IR A
BRAFI LGN, A i AR ARAK LA AN R A
— AR5 T H A7 1 AR 2o Ak, H A
AL BRI AR S i Tl
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Tab.4 Top 10 patentees of Care Robotics in China and Japan

LR T K2 48 1.81% A HRFEAT 48 6.82%

W R Tl K2 43 1.62% FHEREAT 26 3.69%
MR 38 1.43% ATR [E R F IR AR 25 3.55%

LT NG 37 1.39% F LB 22 3.13%
WL 34 1.28% RIBAH 22 3.13%

g 30 1.13% LML F] 19 2.70%

TN SR YR A R W 18 0.68% & LA BRA A 16 2.27%
BRI AT IR A F 17 0.64% A ] 15 2.13%
AR Ly 16 0.60% AIST 77y AR A BFIE B 14 1.99%

TR Rk 14 0.53% RIS 13 1.85%

I 33K Al R B AR i B 25 F B 70
2.2.2 FAREHEIA
WRAEFE 1 IEbrt i, 2R Ik s

RS P HPELEE LA BT L
Tab.5 Quality of Patents of Care Robotics in China

and Japan
LN HAA b7 h EES

TRl CPREEEIKE 0.0029 0.1001
BT IEM R bR WiB %/ % 0.1500  5.5092

BT 5 LA LT Z
T e b RlEHEZEE 0.0172 0.0718
SETFHARY THBF 69776 9.5596

B & R ZORA

PP RS SEWLHGERE 1.8409  2.6859
5.5109

HF R YRR RN 3.2324

30 [l 9 & A = LR 36 48

PCT HIEHE 0 7
T LFIFAE/ % 14.7042  26.7112
T AL i %

Chm T ek SRR/ % 46,6616 54.0067

LR FH4r 6.1883  10.3574

AR TR b E 3 B AL R o
AR5 T HA BEBLAR AL Ao R85 J7 16 i
T E S 0L AR 5 BE IR E &
Ja HAS, S 0T 3 9051 OB R 5| R A 2 9%
Ja, SR E L MR s . RS R
P AR R T T, R R R ) SRR L 2 X
SCHRAS e 35 S5 BHEOM SC BORHY B AR 5| i
HAS (25 R OB [ AR AR
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G2 S5RER T E . 5% AR Ry,
RE T E o T LA & R K T 30E F -3
F 7 AFAE S 3 AR % R 03 07 1 1 ¥ 5
7 v R A R i U U 4 55 T4 A,
B FIAL KT ) 0 2 45 E LSS A &y T AR T
Hh B K FLSE A H AR (% ) e i R, L 2
&SRR T PN ESETREL L K YN R )i i <]
AR

TEICHE 5 | 5t 3 5 B A 880U W AL AL X A
RS BTN B AT, R I S LA I LA
BB 5 M 3 N2 1 & A 2 B e R DG,
Pt By Ml A MUK T B B2 o7 TR 5 9 IRy
PRI Bl R ek b T A 5% 7% 20 (14 8% Bl e o
4 R G S R QU 5 T HLEs AR PLE
TE BB M 38 o 10 B 25 R I 9 S T 10 A2 4P L
INGIREN S ER DRSNS iy WD WSS E 7S A=
BB R ar L g ALY BAT B E3E e 1)

%5539 1



Marin SR

S RUABAE D KL

2020 410 H

Plas AR RE AU A . X 07 ), v RSB TR
PLas AR S8 & 1L A, (H 2 IF AR S X4 BEAL A%
N, BRI HRBRERR G HA
2.2.3  EA| L ME ST

TR B R, AR SO A R R R A
B AT Or L FIAL AT RS P B R
TR BORARARURE % L, I A B R 2 R LA
HEEHME, BOREP BRI 5, 4%
AR AR (2) THER, SRR AR A =0 (3)
TR AR IR 6 ~ 38 11 BEHE L F0 &R 20 I A
TRA R R LR 5328 5 347 704, 4 R L3R
12 5% 13,

1) AR E R EXT L 5347

WP 6 K9 4R, nl L ERE P
Wi PR3 AN FU W A S A o 40 7 2 18] 6 5 14 %0
i, ARSI A A 3 1 25 18] o7 B D 1
ARG . T 2R 5 A [ B B0 X
FAE WL AECGR . H AT AR SR R
B REOAR BAA R TR A Z N RALA
A VE R PR R R ol A R R
ERREF PR R, H AL MTEA [ 2 6
SRR -2 rp I 5 T AR B R R A R A
ARERA MR LR M ER A A Y Bl
FA R T 5 F IR HAR R 0T VTR 2 AR

RO HAP PP NLFBNBALE L

Tab.6 Technological Concentration of Patentees of Care Robotics in Japan

AR H ATR FH O OMLELE REe g w5k B AIST FANUC
fEEE 1197.23  1052.95  856.12 1512.35 1064.26  1555.88  1992.65 1982.25 1562.79  1048.00
LA B25J19/00;
sieaihy B25J5/00 B25JI13/00 B2SJI3/00 “p55ie’n* AG3HIL/00 B2519/00  A61GS/00 G06QS0/00 B62D55/00 B25119/00

R HARPEHLEAEFIBNASASTE

Tab.7 Technological Proximity of Patentees of Care Robotics in Japan'’

A H ATR F=H L

2 Clan Gl AIST FANUC

Z<H 0

18.95 25.26 22.09
ATR 0 (50% )
T 0 15.13 21.70

AIST

FANUC

32.71 37.38 42.78 33.23
(31.04%) (27.59%) (17.24%) (37.93%) (10.35%) (17.24% ) (20.69% ) (17.24% ) (20.69% )

(18.75%) (43.75%) (12.5%) (37.5%) (18.75%)

44.96 45.29 42.33 40.20 41.53

28.58 27.98 25.46 24.04  25.12
(25%)  (25%)

19.08 21.02 18.79 16.70 15.68

(27.78% ) (61.11% ) (11.11% ) (33.33% ) (22.22% ) (33.33% ) (27.78% )

L 0 28.43
2 (55.56% ) (33.33%) (22.22%) (22.22% ) (22.22% ) (55.56% )

11.00 22.11 18.87 16.67 10. 82

31.35 31.80 26.80 25.50 28.05
(8.70% ) (13.04% ) (39.13% ) (21.74% ) (26.09% )

22.58 21.14 16.94 12.17
(25%)  (12.5%) (25%) (37.5%)

23.56 20.08 19.90
(15.39%) (30.77% ) (23.08% )

18.06 16.76

0

0

O (11.76%) (17.65% )
0 12.92
(37.5%)
0

D) R g B (R ) o
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Tab.8 Technological Similarity of Patentees of Care Robotics in Japan

A H ATR FH KL ES S LI L= N RS AIST FANUC

A H 1 0.71 0.63 0.36 0.69 0.22 0.23 0.38 0.58 0.54
ATR 1 0.70 0.36 0.69 0.14 0.27 0.37 0.43 0.33
F£H 1 0.56 0.67 0.31 0.32 0.38 0.40 0.45
1B LEE 1 0.28 0.71 0.10 0.22 0.16 0. 64
e 1 0.09 0.16 0.41 0.49 0.26
)1 HLAL 1 0.09 0.07 0.19 0.57
WL 1 0.09 0.18 0.09
[Giuseliil 1 0.19 0.22
AIST 1 0.24
FANUC 1

RO HEP B AL RN ALE FE

Tab.9 Technological Concentration of Patentees of Care Robotics in China

EHHT IRTR EWIMNRTE  EEET WY RIRRCET SR EY) PamerX WK ARRIKF

ErpEE 1322.22 1212.28 10000 1524.33 973.29 2294.54  5622.22  1770.83  1632.65 1597.63
SR B25J9/00;
5 AT GO05D1/00 B25J17/00 B62D57/00 A61B5/00 B62D57/00 B62D57/00 A61B5/00 B25J9/00 B62D57/00 F15B15,/00

F 10 PEHEYLE AL RIS

Tab. 10 Technological Proximity of R&D Institutions of Care Robotics in China'’

ET MK MK EEET Wk kx| O pawex pwmsor ek

23.37 39.24 26.83 17.12 24.39 29.09 18.87 19. 49 16.73

Sl S (50%)  (7.14%) (57.14%) (57.14%) (35.71%) (21.43%) (35.71% ) (42.86% ) (35.71%)
BT K 0 41,93 29.60  21.05  25.55  29.46  15.94  19.03  18.82
z (6.25%) (31.25%) (25%) (18.75%) (12.5%) (25%) (37.5%) (18.75% )
S 0 42.47 31,23 25.55 4416 38.34 3424 39.40
(100%)  (100%) (100%) (100%)  (0%)  (100%) (100%)
24.19  27.70  10.30  25.85  24.29  25.85
o
T O (61.11%) (22.2%) (22.22%) (27.78% ) (27.78% ) (22.22% )
e 1562 26.02  14.11 11.79  14.93
LKA O (26.67%) (20%)  (40%) (26.67%) (33.33%)
o 28.62  18.30  16.03  20.91
RPN 0 (11.11% ) (44.44%) (22.22% ) (22.22% )
T 0 24.50 22.09 24.29
e INGLY)| (25%)  (50%) (25%)
9.06 9.90
PartnerX 0 (37.5%) (37.5%)
. 10.00
IRS TN 0 (37.5%)
IR R 0

D) Fh Bl s (HE ) o
6 [ N AR R AR P R e A U A R Ah A A5 B R BOR U, B AR A B AL
[l Ay AEAS [ 1A B M SR o A i T skn] 88 NI S o T B25)5/00 (375 4248 sl
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Tab. 11 Technological Similarity of Patentees of Care Robotics in China

BT BTA MK EEET Ik bk M pawex bk gk
b T 1 0.42 0.23 0.37 0.62 0.28 0.14 0.50 0.52 0.67
T 1 0.09 0.23 0.38 0.20 0.11 0.72 0.56 0.49

L NS 1 0.16 0.61 0.80  -0.0002 0.10 0.71 -0.0004
BT 1 0.39 0.26 0.92 0.19 0.36 0.19
WL K2 1 0.58 0.07 0.40 0.65 0.33
bR 1 0.04 0.31 0.59 0.05
I3 VNG| 1 0.02 0.20 0.05
PartnerX 1 0.46 0.53
iR 1 0.34

PN 1

LT (B25J13/00 (HLAK T o458 il 2 ) |
B25J19/00 ( 5 LAk T~ Fc & 0 B J 2 &, 451 4
T TS 5 U T2 6 19 2 42 256 8 5
LITEM T 50U F45 6 2 a%s) %
Wi, T E 4 BT B62D57/00 (L DL A BR
Tt al R A LASM 0% S A 4 22 2 A b e R
FRAERY 2250, 53 DL RS sl A I B B BR 2
o i A LA M At A 1A 25 A R Y )
A61B5/00 ( i T2 Wb H /Y 9 £ ) . B25J9/00
(FEFEHIALIE T ) . B25J17/00 (#23% ) S 44K,
AR P 25 B R B R F2 R 09 % 1) 43 285 % i
RN T VAN B I NE TR R I N /i S N
A63H, B25] /NG| % F 43 2 B A h A
WA, JHAE B25] /NS XU 55 1 B B25J1/00
PSRN B i E W SR A R E T
B25J9/00, B25J17/00, B62D57./00 £ 4~ K 41 %%
4TS, 76 /N2 G 50 A5 SRR 6T 43 1, HLH AR
AR 585 18 /N 28 G 2 R 40 389 LTS R o v
MR L R 2 N4, H ARG 1 5 R & 14K
LT T LB T B H B T e, LA o N Bk
N R 8 & F 2 i T B X WA~ 4, 5 %47
file e 4 B ML 2 N 0 A B 9 4 1) RE T R A
SO0 v [ A AR B & 2 R DA R A B 2

55542 T

KR UIQ B PN DI KL PGS B2 e
P DIRE | BILAR T+ B L oI B2 ) 26 48R 114 B e

2) BARERIE B X LE 234

FOARBE T B J5 1w, R 7.4 10 4501
AR R E BRI T AR Z 8] H A PR
AN AR S LN NI RS N TR % N Ry
S WA 5 R 2 8] BF e 14 DX 00 A %, P9 otk
A LR, PR T R R SR R
)38 4 R . BV B HARFOR PR iR Z
(A 9 8 R T R B R F 5 AR, R T A
2 [ B L A 5 Aol B Aol 5 Al 22 1]
MHES . 5N T, H AR 9 ATR BF5E
TS EMREAE, FHRE AR SR EAH,
Y e /AT RS Y WA RS & ¢ S /N N:Es 3
ARG, BE LR R . HA ATR B 5
F A 38 o B fe o R I, JE RUEE TR
SEA R IR Tolk K27 AR R E TR 5 TR
TS R WL R A AR TR
BHEERRAKPERLA N AT, R BIgR
PSSR AN/ R 3 S N S DRI 3 /N
FEMIRH A R ORI R R, A B . H
Hh b B TR 2 5 i VK A 1 5 4 i B A e
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HAVMWRER —EMES MmN ES /00 SHIRFE AN L . HEJ R RE T RS B

JE B TR [ - 2 B R A, U B A
B G Z AN AR F A R EL X 4 B U,
JIT LA 3 4 50 RH N A o AR 40 T S A X N 1Y)
L, HA GG 1 BRI e R B A R4
AT B25J5/00, B25J9/00 . B25J13/00 , B25J19/
00 £k, AR H A Z AR (e 47 B4 A1 2h
B R AT HE M LA T A AL A Y
b H AR G, P B 5 T, BURBOR FE AR ] E
BT HA L H 2 R HRE & EARHEA
T B25J9/00, B25J17/00 ., B62D57/00 & 45 % .
SR R R N S R S T H
A ABAE B25J /NS DX Sl iy 48 A [R) B 4R v, B
A HE TN ATL A T 2 4P B AL A8 B B S R 4
(SR WS B e S B N 5 NI S N 0 B A o T/
B, I ARIE BN O 4R e A0 BOR 83
B ECE I P R G, R 7E B62D57/00 K 4H
LU S S LTSN I R YNGR S 37 S8 R E A E S
B JE T Y R R

3) $ AR BLEERT EE 43 47

FORARAL BE T 180, A2 495 1 AR AR AL B2 12 551
FEAT Jry AL B 58 32 4, AR 4 R 0L 3 44 7 L
T AR AT BB A MBI SE 00, AR 3R 8 3R
11 8553, HAREARBIST 2 A AR L & v
HRBETR F1, HANIBAHKE LA S ATR
WFFERT, ATR 52T 5 F VR A A, B2
SR e A A A LR s, X 2 R 2 T
A63H11,/00 . B25J5/00 . B25J9,/00 .B25J13/00 £ K
WAL FE UL SRl AT LA R A R A
A63H3/00, FI5B15/00 4% 4, ATR #f 5% fr 78
A61H3,/00 . B25J17/00 . HO4N5,/00 453 , 3= FH y5 4
INFHE A63H3/00 , A63H11/00 B25J5/00  F15B15/
00 ,GI0LI15/00 i, & J& /A Fl7E A61H3/00 ,B25]19
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FrEF AL ; L B62D55/00 5 B60R25/00
f; B62D55/00 5 B62D57/00, = F i 1% i s AL
N RS B B DL R R B s . TP D TR
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Tab. 12 Patent Outlier in Japan

k= LR F A L LR EOE AR LA A3 A T8 S
1€ A61B1/00 % A61B18/00 % , S
Tl 0 SO L, A
! iR L B2515/00 A LR L LT
s o0 UL AR 6T LA 110 A
B62D55/00  JE Y 44 2 AL AT B LA i afy LA G 14 LAt e 0 2
veansty0o AL ARSE R 440, ok 4 LA s B4 1 1L
E%}%i%ﬁﬁﬁ?uﬂ\ﬂﬁﬁf’tﬁ?ﬁﬁ%@%ﬁﬁﬁE"J
xR 13 HEERELF
Tab. 13 Patent Outlier in China
LS VI EN 'S LREE AR LA BRI ) F B L
A5 18 BT IR R 4 Y R A COSBI/00 FIB LR A5
cosB17,/00 it A G B 5
B ¥ [ K b a3 Aok as i agE 3 T LA B
PRI 250 G05D1/00 FICIE e 8 s S
WU\EﬁF’ﬂﬁF?‘TAE% VAP Y H A A 7 25 8 B 4
pansyv0 SETLAIHEN 8. kLU R Lt
Egi?‘ﬁﬁﬁ? 1 B EC Al 4 30 5 S 4R T F
H /) I/‘
GO5B23/00  #4ifil] 22 48 sl HLFR A (A K6 56wl s 5 COSBI9/00 *Ifhfﬁﬂ}%?f

SIEIN mf&ﬁ*ﬁ’ﬁ"’ﬂ?

3 PEHNF[IAXRERAREFRES
s i

PERHL g N AR R T LA A R — R, Bl
BB L £ R [ R 3 52 W0 o 47 B AL 8 A
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WRIEAT T 43072 A SO A3 BT 1 4 BLAIL 25 AR
N —REFIRIIHL R A, HOCHER O HoR A R ik
ARSI SCR Al A4 AR B EL AR A SR
(R, A, S SR A DI K0 128 X 2% 1 R
PEATR MRS . ZER WA 14,

OIMTE SRR RV A [ 0 AL AR AL A
TR R H AL R =A%, (H2 %
AL T5 T WA v, Ba G P R 2 A
LA T BPIRES T AR AR S L FF8
5 i S P L AR AE R R 55 T HAS . S5 4h

%5 544 71

R 14 P HAP LGS LR HOR LA BT L
Tab. 14  Patent Quality of Sensor of Care Robotics in

China and Japan

T REE AA45hm HE H A
ﬁ;ﬁf f'ﬁ;#?;f” FIZEERIE  0.2799  1.6997
£y *ﬁ%?—i{%%? ol Tﬂg ;?%g 0.3012  0.7570
THLRITEE  2.9989  4.8932

q;fjaf” 3.2324 5.5109

X 1 LRI
gﬂﬁﬁgﬁ?ﬁﬂiﬁﬁ Bk 11.6134 27.6981

= EFECE 76.0000 126. 0000
PCT HE B0 133.0000 125.0000

Py BRPEY A 4.3604 11,3591
LRBOREMEIE LA/ % 4.7007  55.7927

=T RAMECR S PCT HHE R [ 97 B LA
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