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hinotori Surgical Robot System, the First Made-in-Japan Robotic-Assisted

Surgery System
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In the medical field, where future development is anticipated, medical robots have been increasingly adopted in order to

realize a safe and secure remotely-connected society.

Medicaroid Corporation developed the hinotori Surgical Robot System, based on the core concepts of compactness,
safety and high maneuverability. This system became the first robotic-assisted surgery system created in Japan to
achieve Japanese regulatory approval in August 2020. The first human surgery with the system was successfully

conducted in December 2020.
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Fig.2 Configuration without trocar attachment
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Robot Systems for Infectious Disease Medical Care That Support Medical

Safety and Social Security

B & B Tetsuro Koma
AFEH ¥ t@x  Tetsuya Kubota
E E 5A B Hiroki Kokushi
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Recently, as measures against Covid-19, it is becoming increasingly necessary to enhance PCR testing capacity,
ensure safety of healthcare workers and reduce the burden they are shouldering. Also, economic activity is declining
worldwide, and early detection of infections and resumption of economic activity are priority issues.

In these circumstances, Kawasaki is working to develop technologies to perform accurate PCR testing on a large
number of samples in a short time and robots that patrol hospitals or take samples by remote control by utilizing its

proprietary robot technologies.

AN E

20204F DB H R a1 7 £ L AT K B EGYE DR
FEITIRL, EWNTHIEE 4 IR HERESIRIN S
72, ZOXHHRRRDOT, ZOREE L TPCRIRAERET) DL
FEREHIEFH OV & BHEERA RO 5T 5.

T ' =

EFPNDOPCR (Polymerase Chain Reaction) HAHEI I
THLIdE AT, FMEIIERICHEEDOFHICL 285
PREZEEZEDTWS. PCRIRE OB A & RS
HOREMMRLHAMER M T 2HLTHY, K&k
HERELE o T0 5.

—, WRZEOREHIEZ ) WA FEEOMHR L LT
BFEHPHELIETL, =754 %23 LoE LIRS
HERBOELR LS TS ELEEMKRT L2RNE R D,
JRGE ORI L &R B T ANLEE OFNE & 72 o> T 5.

2 ®8Fa +e7hk

SOES HBEISH LT, SHOFA LT EH > |

HMfi2imM L <, THBPCRMiET Ry b ¥ A7 4| [HAF
DuRy Y27 4] [SINEBRARE Ry b AT 4]
PR TAIEE LT

(1) BEIPCR®REORY Y XT LA

PCREi#IEDNA (Deoxyribonucleic Acid) # g3 %
Hitdh v, RNA (Ribonucleic Acid) YA VA TH 5
Moot oA VAZRIBT 57201213, #GRT
(Reverse Transcription) &\ #{ETRNAZDNAIZA
BT LUENDHD. KT AT AIBVTIE, ST IH
TPCR%ZATHRT-PCR & MHEN % Hifif 2 Tl a v -
TANVAZRIBT 5.

— & DOPCRIGA L, EFEFHEOFRICL D ERIND
720, NFLEBMPLETH A, 0 R UIEHEZ IEEICAT
IEwH Ry FOHTERHREEAMTLIIETINZE
&z, FRE2 O KEOEFEERT-PCRIEFADFEH % H
BLTWA.

PRI L 7RI A WV ADBFAET B RESELR D 2 56
X, WA AN = FE2ZBE LR 2SN EE R D,
AP TREIAEE P THRARZ IRALL T, BAEOWHIERR
TAIELZEITH) 2L T, UBONY F) Y 7E2FEHITLT
EHIERE OREE MR T 5.

10 O tEEE7TY 7 MR PCRIFERIEIR ¥ A7 AR

@ HMEEETOY 7 PAE PCRIEERIGHES

it (T4)

@ FEEEW - uRy b= — BRY P FAEY sy EHFORy MRET EHRY AT LA



(2) RsFWUAKRY RS RXT A

YR E OF D 72 5 EBRIEFH I I RIER D
VAZIZELENTWS, T/, KR OEBE S VA
B3 Licthy, EREFEOAHLMLTw5. 22
T, EWpEREZIR b CRPREEST ) TN TIEEE T 5
[REFhaRy by A7 4] OfSEEED, EREFED
&G ) A 7 REERH OB 5.

DX REBRBRED B VI —REREIES T 572012
FEEED 2. RO N2 IfEEE 5 2 R WREeETHiE
b, BT v 7R LN—¥ % EORBERRMIE
— BRI SN TB Y, TS EFAT 572012134
Dty TRBEA VY —T 2 — ADRGENLEE
A, Fi, EETLIEBRREICBWTIE, Xy FOARA
ALV ERROEBNHEINL Z LIFFHF S W2D,
T LT B TR b s,

(3) RIASEMRERIROKRY MY XTF L4

BIZFRRAI A S Ak e LT, MER & 3O SR
PORME N B AER & SNTWD. 205K
5 OB B 72 - TlE, RECE B E O B2 5
EREAMEL AT 2LESH ), BBEOL LeARE
DIGFTEIEIC & > THRIEH IV ZRERED ) A 71285
SNTLEYH. T/, BEREOER - W5 - SIRMSERL -
B EOLMICEbE TR Y A HB CRIUEE
AT T EE, BARIIC D R THES BEATE .

Z 2T, PRINEHNE KR T RIHERARNEZ TR 53 A%
—AL—=7hRXoury N AT ADOFEEEDL. Ih
WX, RINEEEG) A2 SEEETE 513h, FRINE
DT eI BEICHBT 5 2 & THEBRE ORI L 1
FELBAERNE ELT 5 LD TE L.

3 BAFERR

(1) BEIPCRBEOKRY Y ZXF L
(i) ¥ AT LHERK

PCREAE, B1ITRT L9, BfA, BAARTGAIZ
fe, BIAR - ME, BERRN, RIEIREE, PCRllE O TAHE
ERECHEIT 5.

INSofTREZREILLT, 2V 857 v hoFREh
OTRIHLzu Ry MEEZ S HIEZ 17, 25N
WZHREE D KB OEFERT-PCRIEAZ WREE T5 2 &
AEE 7 5.
R2IZRTEIE, Ry by AF2eRkE@BENa
THIZNEN L, BAEOWDFE %2 3> 7 FOFIZRET S
LT, MERFEZOREEERENIIRHOTWE, Ko
VI FIRWEOEA I Y T EREMIC L -T2k 5
BEXTRETHY, TP L—F—D Ty —Y ETOMEM
LUfEL LTBY, WBMICREREZREST L2 L25T

BRI
=

PCRIBIE

K1 3I>7FFRK0O [BEPCRZEOKRY F¥ X7 4]
Fig. 1 Container-type automated PCR viral testing robot system

2 AT FOHEEH
Fig.2 Example installation of container

&5,

a7 FIE, R3ITRT &) SRR i, BRI,
AIEFEE, PCRMEDK TREIHF, FFho TRICHE
L7-uasRy MEREE LT, RIS HRER 2D Ko =k
JERT-PCREEZWfEE LT, BB THRIZ5 50
ORy FERBETSLIET, AV—7v FOR#ELE NS
Twh. PCRIETAETIE, YA Ay 7 248y —< L%
2275 —%166RETHIET, SHEEZ 1INy FLLT
PCRIEMEEIZON LR E LTBY, b= hEE
LT 1 HI16BF IR D 354 THRI2, 500K O B AE 251 fiE &
oTWh.

4
RoSy e
Opste- 5 T72 N OREEH T

(10%) (30%)
BISRIE #0805

3 [HEPCRBREORY b X5 L] OHEK
Fig. 3 Configuration of automated PCR viral testing robot system

JUGE e TP - 1837 11
20214F101



Toomwae

(il)  ARATHE R B3 5 HUHL A

KY AT LT, BURBABRIATEZANTLLEDIZL,
TRy bR TRICREICRET S L LI, TREho
TAETY) 7 TR 2RI X BEDHEETS 2 LT, 15
BHEDORKRTH LI 5 I 2= a3 Y EHBAIPERRL T 5,

=0, BAERRO BGIC L ) BBEEIRAEL D 225, &
WA Z 55 72O 3 2 N B & @8] 12 e (4
vy —Favibu—)) LTHMaaF A4V REEE
IR A2 S 5 2 & T, MARATEIICIRINT & Tw»
B EDHEEZNRE LTV,

AL & OFEEEE LT3, S TROWEEMRZ1T-
TetICREET v b TR EE B & TR AT
W, FEEE RO RO RRIC L DTS,

PCRERAEDIRILIZ, VU A D CHBLL TEB ) ZREE ]
HETHob, T/, RAITRT I, MAEORKEIE, Bk
BB T 57— & b2, E L7 g iR & B
TR B A B (Threshold) XKL= A4 7 VETH S
Ct (Threshold Cycle) &I LT, B BtoH 5
MWL o TV, 72, IHHEHRERICHED S Y A
T AW TIE, BEASEERRBEB L ORFEEERD
TGS AT LA OREFHTA KT 4 02 12ht > THE
HLTW5,

(i) BEHEAEFE OB HHERR & 2 AR DR D HGHL A

MR L AR 2 SR CTHA L2213, EEEFHE
ARG Z &<, THEBPCRIRAT R Y b¥ AT 4]
AT B 720 TR0 ICIZRT-PCRIEAS R L & L CHY
MRS S N, CHERE MY o % HET
192 ENTED. ToL) ICERFEEFEHIHEORAIL
% R OB L BE L ZEOMRE M. L TW»5.
(iv) PGB O BIAE I3 2 T A

NOBEHORELIZ X 2 BFOBIEIZOWTIE, £EIZ
T 7T OEMG EOXKERIE L DD Z L TREHIRE
BERERISHRERI LoD, ML AT I PCRIAE 2 17\ B FE ]
HENST DI L2 LMMICENME T AL A % i 5

PLR Inspeeton System | FEr o [:‘.

v [
L2 Ll 'i X001 2345 L2 | pax?

] 2020/01 101 BENE 1137 ~ 1242 (9805

RIBHE | o9 mzENE sHaR e
Ao THERIRRIE aue oE T8 eE = 8 15
| [~ P
X e XS

4 RT-PCRIEZE#ER (HigdhiR) 0F)
Fig.4 Example of RT-PCR testing results (amplification curve)

L, AR L TS, B TH ZOAMMAITHIET N
<, WANEMZ B L$ 5 72012, 22 cHERY HICHBS-
WRARBRIL - PCRIEAER 24T\, F F TOERHTREIZKE
VA EZ AT T A AF — 2 2 HEL TV 5.

(V) KBUBLE=%1) ¥ F~ORIG

H 72 & NS BHIRERIE, SEEEi ey ey v x
NI —H—~OPCREAEZIZ L L LT, wditho@Elingd
DRBBELPCRMIAIC L 5= %) v 7AW, Hil
auF ANV AOEGEIRR AR T 28 & 2hE L Tnw 5.

WMHTIE, ZOBEXEZIFE— P T BREELEOD B
FHCRE D & 4 51 —ICPCRME R 24 5 720,
[HBPCRMADT Ry PV AFA] 230 FHICELT
Wy r =375 8T, F5IHEEERRER M L%
352 LE2MHEL LTV,

SO, BHEEOFR - MESY TOSZA - ZHE LR
ROMAT - A Y AT 2B B PHE Bk & Mt 5
DORE - BAEK RO L, MERNKBOY AT LALAED
ETHEL TS, TNHET7 T T REENL VI AT A
WL, BEhReLa v TS LHMARDEL LT, fiE
k&R U TR BN 2 KBBPCRI A Z WTREL LT 5.
W) MAERE DO SR 5mE (F—=VER)

RT-PCRMAEY A F A %2 HWT, X 1%L oik% Kt
FTH5HMNT, 7=V HRIHIB LY AT A0 ET-
Twb., 7=V hERE, o2 BEEL Pl E
FHUCx LT, W7z oMK 2 REWICHENSE 250
WA ZFREEZ LN TS,

BARGIZIE, EEGBHEDOTA FT4 V1Ih e, BRy
MZE Y 5HhE —DDOREIZHET S5 TRZHEL TV
b, T=NVRERICKD, BAEREIOm AL EEHIZ, 1
Befh472 0 oA 2 ORI EHTREE LTw5b.

(2) R=FUAORY Y RFL
[RphoXRy by 25724 ]1F, RS5RTEHE H

A B EOR YN duAro2 ] ———=———>
AE—H— %&'ﬁ

BEBHXEE

5 [Bspy0OKRy b2 X7 L] OB
Fig.5 Monitoring robot system configuration

12



6 BPEBELEOII=F-—-Ta>
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[Successor]

New Robot System Successor, Realizing Remote Production and Working

# % H F@Ox* Masayuki Kamon
B Il 335H»@ Haruka Asakawa
E B Z FO Hitoshi Hasunuma
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L EEMT 52 X7 L [Successor] &, NEREHH] & [

BEfm&| DOATHEAMICEL > T, EAMEERIOBEEMLER LT
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HMREB/ LS.

Labor shortages due to declining birth rates and population aging has become a social problem. In this situation,
utilizing robots and increasing the rate of their introduction are necessary for economic development.

A new robot system, Successor, provides a solution that makes it possible to robotize operations for which it was
previously difficult to deploy robotics, achieving manpower-saving and early automation based on its "remote instruction”
and "skill succession" core technologies. Successor has been applied to painting, grinding and assembling operations,

producing good results.
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New Comprehensive Services That Cover the Life Cycle of Industrial Robots
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Market demands for automation in various fields are emerging due to the shortage of workers derived from the declining
birth rate and rapidly aging population. However, the implementation of automation in society cannot be realized as soon
as is being expected. This is because experts in operating machinery such as robots cannot be allocated as required.
Therefore, Kawasaki focuses on developing a service platform that comprehensively supports the various phases of the

robot life cycle.
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Autonomous Off-road vehicles Enables Automation and Labor-savings of

Human and Material Transportation

A H E FOx Hiroshi Ishii
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£ K M &O Kazuya Nagasaka
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As an effort to solve social challenges, such as a decreasing labor force due to an aging society and natural disasters,
we are developing autonomous vehicles with the aim of achieving automation and reducing labor.

We have demonstrated element technologies that allow such vehicles to drive autonomously not only on paved roads
but also on uneven surfaces in mountains and other areas. Also, we have developed a unique optimal autonomous driving
logic that takes into account road surface roughness, turning radius and other such conditions and verified its advantages

with the actual vehicles.
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Fig.6 Self-driving test on a flat road
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Fig.7 Self-driving test on an uneven surface
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Unmanned Logistics System Using New Mobility Technologies
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To solve social challenges such as labor shortages and the increasing number of parcels handled by the logistics
industry, Kawasaki is working on new unmanned logistics solutions that combine air and land transport equipment with
robotics technologies. To achieve it, Kawasaki is developing delivery robots, multi-purpose unmanned ground vehicles
(UGV), and unmanned vertical take-off and landing (VTOL) aircraft.
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Fig.2 Concept of seamless logistics solution
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Fig.3 Delivery robot and multi-purpose UGV
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Fig.7 Demonstration plan for seamless and unmanned logistics using
K-RACER-X1 and delivery robots
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Automating Logistics Centers by Using Robots

W R F O Hideshi Yamane
#® X EO® Tianfen Xu
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ZMEL T 3. & 5 ICHES DRREERREIC & V) EC (electronic
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1 X/ FINLEZAXIZDOWT, 3DEYa>hkEDE Y
JHEMERWCTEEMEICEYEBA TV S.

Society as a whole is experiencing a labor shortage, and the logistics industry is experiencing a similarly severe
shortage. Meanwhile, due to the current problem of the infectious COVID-19 disease, the electronic commerce (EC)
business has been growing rapidly. In these situations, the entire logistics industry is extremely interested in automation
and there is a strong demand to use automation for devanning, picking bulk workpieces, palletizing and depalletizing.
Focusing on these processes first, we are working on automating logistics operations by using 3 D vision and other

sensing technologies.
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Development of Electric and Hybrid Motorcycles Aimed at Achieving Both
High Riding and Environmental Performance

A=RIDEOLOGY

MEETS HY

POWER

R B & —O Kenichi Jino

H & M 5@ Kazuhiro Hosoya
i )il & G Eisaku Kitagawa
X % B 1@ Kosuke Obayashi
A& K #@HO Daisuke Kawai
X H# B F6 Shohei Terai

HEREBBIERAIED 7= CO, 7 U —®Hh—K> =2 —bTIL
DEBRPEKOSNTHY, BBEERICEVWTHZOERIC
[ THEATLS.

COUIERR T A, SHEE——H A TILEE
Bk NA Ty FMEL T, SVETHRE LIRIEMRE % @A
LISERFKEEV 71 ELTRET IR, E—2—H17
WiXy r—JISE L 2B E—2 - D% (M- ESHAH
1b) (CERV ATV 3.

CO,-free and carbon-neutral are required to prevent global warming. In the automotive industry as well as other
industries, efforts are being made to achieve CO,-free and carbon-neutral.

Given this social situation, Kawasaki is developing batteries and motors that are suitable to be packaged into
motorcycles (with reduced size and increased power) in order to develop electric and hybrid motorcycles and offer them
as near-future mobility that has both high riding and environmental performance.
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Fig.7 Regenerative brake operation
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T 105-8315 HuUHRvEXifER: 1 T H 14 % 5%
Tel. 03-3435-2111 / Fax. 03-3436-3037
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Tel. 078-371-9530 / Fax. 078-371-9568
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Tel. 078-921-1611 / Fax. 078-921-1867
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Tel. 011-281-3500 / Fax. 011-281-3507

Ribxt
T 980-0021 EIRIANATHFHREX P 1T H 6 % 35 % REUEWAIGE ¥ v 16 F)
Tel. 022-261-3611 / Fax. 022-265-2736
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Tel. 052-388-2211 / Fax. 052-388-2210
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T 530-0057 KB RBCTALIX EMRIE 2 TH 129 7 %5 GHAIMEH €L 16F)
Tel. 06-6484-9310 / Fax. 06-6484-9330
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T 730-0013 Ji B WELE BT HE TR 14 F 4 5 (JELA BT C L 6 BE)
Tel. 082-222-3668 / Fax. 082-222-2229

Suszat

T 812-0011 b WA i i 2 XL 0T 1 TH 431 7%
(LR — e v)

Tel. 092-432-9550 / Fax. 092-432-9566

P
T 900-0015 MHBELIRHI AL 3 TH 21 1 %5 (BHE W)
Tel. 098-867-0252 / Fax. 098-864-2606

& 4t

AALEBR
15F, Fu-key Bldg., 99 Jen-Ai Road, Section 2, Taipei, Taiwan
Tel. +886-2-2322-1752 / Fax. +886-2-2322-5009

1

Kawasaki Heavy Industries (U.S.A.), Inc.
60 East 42nd Street, Suite 2501, New York, NY 10165 U.S.A
Tel. +1-917-475-1195 / Fax. +1-917-475-1392

Kawasaki do Brasil Indlstria e Comércio Ltda.
Avenida Paulista, 542-6 Andar, Bela Vista, 01310-000, Sao Paulo, S.P., Brazil
Tel. +55-11-3289-2388 / Fax. +55-11-3289-2788

Kawasaki Heavy Industries (U.K.) Ltd.
4th Floor, 3 St. Helen's Place, London EC3A 6AB, UK.
Tel. +44-20-7588-5222 / Fax. +44-20-7588-5333

Kawasaki Heavy Industries Middle East FZE

Dubai Airport Free Zone, Bldg. W6, Block-A, Office No.709,
P.O. Box 54878, Dubai, UAE

Tel. +971-4-214-6730 / Fax. +971-4-214-6729

Kawasaki Heavy Industries (India) Pvt. Ltd.

Room No: 1777, ITC Maurya, Sardar Patel Marg, Diplomatic Enclave,
New Delhi - 110021, India

Tel. +91-11-4358-3531/ Fax. +91-11-4358-3532

Kawasaki Heavy Industries (Singapore) Pte. Ltd.
6 Battery Road, #23-01, 049909 Singapore
Tel. +65-6225-5133 / Fax. +65-6224-9029

Kawasaki Trading (Tailand) Co., Ltd.

12Ath Floor, Unit B, Kamolsukosol BLDG, 317 Silom Road,
Bangrak, Bangkok Thailand

Tel. +66-0-2631-1151 / Fax. +66-0-2234-4756
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Tel. 058-382-5712 / Fax. 058-382-2981
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Tel. 0567-68-5117 / Fax. 0567-68-5161
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T 490-1445 ZHILHEBIEASSA G 7 it 4
Tel. 0567-68-5117 / Fax. 0567-68-5161

HE LS
T 650-8670 JeM WLl il e XU 3 TH 19 1 7%
Tel. 078-682-5001 / Fax. 078-682-5503

EEIS
T 652-0884 JLi A= i Se i XAIH 5@ 2 T H 1 7 18 5
Tel. 078-682-3111 / Fax. 078-671-5784

i
T 651-2271 S A X S5 G 2 TH8 1 %
Tel. 078-992-1911 / Fax. 078-992-1910
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T 651-2239 Lo FLAN= i VG XAR A T AR AR 234 1 Hb
Tel. 078-991-1133 / Fax. 078-991-3186
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T 673-8666 JLHILIIATTHIGHT 1 % 1%
Tel. 078-921-1301 / Fax. 078-924-8654
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T 675-0112 SRt Il PR MY 1z 1)) 170 i
Tel. 079-427-0292 / Fax. 079-427-0556
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T 675-0180 TLEE ULt AR RRIE NI k5 8 iy
Tel. 079-435-2131 / Fax. 079-435-2132
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T 762-8507 7)1 WSl IR 1 T o
Tel. 0877-46-1111 / Fax. 0877-46-7006

Kawasaki Heavy Industries Management (Shanghai), Ltd.
10F, Chong Hing Finance Center, 288 Nanjing Road West,
Huangpu District, Shanghai 200003, People's Republic of China
Tel. +86-21-3366-3100 / Fax. +86-21-3366-3108

Kawasaki Trading (Shanghai) Co., Ltd.

10F, Chong Hing Finance Center 288 Nanjing Road West,
Huangpu District, Shanghai 200003, People's Republic of China
Tel. +86-3366-3700 / Fax. +86-3366-3701

KHI (Dalian) Computer Technology Co., Ltd.

Room 205, International Software Service Center, Dalian Software Park, 18
Software Park Road, Dalian, China

Tel. +86-411-8474-8270 / Fax. +86-411-8474-8275

Hydrogen Engineering Australia Pty Ltd
Level 6, Suite 6. 09, 2 Queen Street, Melbourne, VIC 3000, Australia
Tel. +61-404-809-288

Kawasaki Heavy Indistires Russia LLC

Office 1803 (18th Floor), Entrance 3, Krasnopresnenskaya nab. 12, 123610,
Moscow, Russian Federation

Tel. +7-495-258-2115 / Fax. +7-495-258-2116

Kawasaki Heavy Industries (Thailand) Co., Ltd.

28th FL, Sathorn Square Office Tower, 98 North Sathorn Road Silom,
Bangrak, Bangkok 10500, Thailand

Tel. +66-2-163-2839 / Fax. +66-2-163-2841
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