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d. Yuguan19N15MI5 (Military Robot) FIATNMSIIADAULL LWUNGUANSE ASIEEY
anmituiidsstoseg wieldneuldthonsed Wusu

e. Yuguskiian15Anw (Education Robot) TRnunisvinuiugiuvesiusud uwaste
AniinuweligiSeuaunsaiousiGesdinusznaunnana Bildnnselind Aewiaimes uaznis
Usznaujueus {udu

f. yusuds1599 (Survey Robot) lidmauasifudeyaisnaiiuiu msennia 16 ue
91mA Mngmuauiieglusyerlnals

o vueusiWanamUuiie (Entertainment and PR Robot) gnitainnlvinauausiuas
Tneuffusyusléiauuudnides wueiomund Wush susuiussmnduiug Hus

h. ﬁuauﬁﬁﬁanmnymnssmmwjgﬁ'm‘ (Agricultural and Livestock Robot) %7t

WNEHTNTYINNUBLUUTUEUNLR BIUNDULTI LAZYINNURNIEDENT 1Y NNSIauNTALa

(4) MsuisUssnnYs BRI MUatIemEeyed [umuUssinmsjusudan
anuannsalumaidueiosjuussnuiysdansaudseenidu 2 Ysein Téun
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a. Cartesian Robot %39 Gantry Robot L‘ﬁluﬁuﬂuﬁLLUU 3 Lmuﬁ%m?‘%auﬁuw@a
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W (Prismatic) Inelondy 2 vila Tawn

o

® Gantry Robot A9 vju'auﬁﬁlﬁ NwalzN19lATIATISILULU Overhead Crane
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171 (Pick-and-Place) 19y dndssdunudieadesins (Machine loading) Sauiuduaiu (Stacking)
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1 < 1%
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g“dﬁ 1 Cartesian Robot e Gantry Robot

11: dindvienssuenans, Industrial Robotics, uningdemaluladgsuns, 2551.
b. Cylindrical Robot \Junususfifunuil 1 1Juwuumyu (Revolute) d@auunud 2
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g‘d‘ﬁ 2 Cartesian Robot Wag Gantry Robot

i ddnIvndmnssueans, Industrial Robotics, i ineaemaluladasus, 2551.

c. Spherical Robot (Polar) \Juyupudifiunuil 1 wasunuil 2 LAAeuUNLUUNYY
(Revolute Joint) @3UwNUA 3 LAADUNLUIAUATI JNIHLUIUNTNISARD U M ULLIAG
(Vertical) Tonfleaantios 1y 1anduduidiaanainiasedty (Press) wsaldluanu

[Jouqn (Spot Welding) ¢

E‘Uﬁ 3 Spherical Robot (Polar)

w: drdndvndmnssueans, Industrial Robotics, i inenaemaluladasus, 2551.
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unuil 1 uazunuil 3 viuTeULNULLARG wasunuil 2 anndeuiivuas (Prismatic) v
Tadoufituasiazuuassuuitlifesnisnavsuainldsings uiugige dnldlue
Usgneutudiudidnnioiind unsaaasu (Inspection) 91uU39T0st (Packaging)
uilsimnefunuusgnautudiuidena (Mechanical Part) fiosmsu (Rotation) Tu

ANWULYLNANLLR
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U7 4 SCARA Robot

i ddnIvndmnssueans, Industrial Robotics, i inenaemaluladasus, 2551.

e. Articulated Arm (Revolute) \uvusuavnunuaziadauiiuuumyy (Revolute)

3

AABUYINDT VIBULYUUY YioukyuaNe Tallovasuyud Judrfiswiumviwngeg 1aa

wazldeuldnainuany 1wu ©uLtieu Spot Welding, Path Welding, $1uenaes, 41u
Fim, UNINT, UNUE wazau Sealing [ udu

E‘U‘f/ﬂl‘ 5 Articulated Arm

Ebow  Articulate Robots
™

Linear |
actuator | [

u: ddndvndmnssueans, Industrial Robotics, i inenaemaluladasus, 2551.

f. Spine Robot \Jurusudsusiadegniinrududeulunisaivaudifiauaseiiumn

A199 Wz iunsiulunuiLauNeIngon1swIas

E‘U‘ﬁl 6 Spine Robot

#i111: MGM and Sony Pictures, 2014
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g. Parallel Robot iHuvusuduuuguuniidunalnuuuln (Stewart Platform) #3o
Wugudaamas (Delta Robot) Uszneusegu End Effector WazvLUULNLSAD
Goudundeusenszusnlansednduiodauuindsutons universal joint Al4na
Savidedninidaiinnnslase vhlrithuinuitazanunsadfiuanusinsaududily

msvieuly edeanihanldluniansunng nmsussgdast Jusu

gﬂﬁ 7 Parallel Robot

fisn: http://www.directindustry.com, 2017

(6) nsudsUsznnvasiusudnNanBazAINgUsI9n1BUen [Wun1sulaUssaniueufaINguse
nseenuuUusudLUseanilu 4 Yssiam leun
a. Yugusdauuuyees (Humanoid Robot) \uiusudfifinmsoanuuuedouysdiiens
sonuuuliiisuaiufvtenssi Usznause
® uounsaed (Android) \uTelsenvusudnidnuaadogune
® Fuses (Gynoid) \udelsunviususniinuazadneimds
b. uBANsBES (Actroid) Ao yueuslGeULUUNGANTINVEMYWElR 19U NTENFUMT 3D
mele \Jusiu
c. wrlyvan (Nanobot) {usususiiiamg 05 - 3 luaseu

a ada

d. levash (Cyborg) \uvusudiiiBeusefuaalidin wieildnunyaimyvdndsiusus

Haatuldismnnvesiusudifiviuiieny anudtaminisnswauvueudiviaduniy
Taglanznshmdnnnemesssnnd wu mandeulm msdanzvesdninngg suszgndlilunns
senuuulvaenndostuanmuandausieg 1ntu wislienin Bionik feens Bio-inspired robotics
1% Serpentine Robot Lujusudfiosnuuuadegiignesnuuulifuldesy (Redundant Robots)
slannsoindeulmlfesdasuaznaunanasfinnnldd uavdannsandeudléilisnde

a o | ¢ Yo & ! A = =
WaNsHaUIuEURaIen1sEianllogaurien (Soft Robots) HildeuluukiaNE NI UMsaUaImiin
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Fafansiau Collaborative Robot (Cobot) Miluyususdsmunzunnisvitnusiuduuywdla

1 v} d%’ [~ %
2819UannnsuNVU LWUsY
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anvaziazaNdAgyvasanaunssuiueudlulanuazlulne

Tuowansulngil yuesoznareitudundeludinyszdriuvensy Ingsauadl 2015 (Hudy
w1 mslFuueusinnTutasanvaredaalionamnssuyueuilanisgadeuiidiity lngasd
namlna MAsatuyueudminduuinueiduyueusiluldlsauluninenamnssy Idun
grumuEsn Ui $audy yueuduinssmsugusinanaly yueusidmiuessnsesia yueusme

nIsuung yueuinIsnnIs uazanimedlsaudy (UAVs) illudu delutl 2020 asdadogidu

'
1% = o

AIINAIAYTINITAMUA UL VYA i Ivesuguiuay Tyq1Useaws (A) §miunaasseni) 1

YUUAI DU UIMAINEIAY g9 INAaTInuYYE InenInIaIulug/venTiaiyduln g

viaSilsgniuindoulnenguyueudvinantugulng

yaAnaausunvadlan

a

U3 Tractica \uuddmAnwinmanisalnainvesansgonsniaiain Siunujusudindnas
Fiduain 8.8 duglelul 2015 10y 614 Erugdalud 2020 Tnsunniedasnainyueuddmsiy
fuilnalunfaSou uazgnavinssusjususivialanaziiyanigendt 151 Wudumieganigludl 2020
Tnosiusuddmsuglivhly, siusuddmiuosdnsgsia, srummuzsalufi wazenasuliaudu o
fnsivlnegumasuasinnnimaingamnssuLuusaiy Tneasdifusznaunisuaznainl
Anduilan dunaluladiveiiunumdrdylunisianiediedeiiomwesgnannssuriueud Wy A
machine vision, voice and speech recognition, tactile sensors g gesture control fazyile

ANNENNTATEUUAlULIvBIN SYIINUlaednludRgaTunIlulagdu

yamaaalanvesjuegudnldlugnamnssuiaziusudnldnieuenlsanuenamnssy

€aN
[l
=b.
oo

Total Industrial and Non-Industrial Robotics Revenue, World Markets: 2015-2020
$160,000

$140,000 = Industrial

= Nonndustrial
$120,000

$100,000

$80,000

$60,000

$40,000

$20,000 l I
$0

2M5 2016 2m7 2018 219 2020

{$ Millions)

fian: https://www.tractica.com
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https://www.tractica.com/wp-content/uploads/2015/11/MD-RMF-4Q15-chart.jpg

dmiunisiulavesiusudgaainnssulanlud 2014 WU International Federation  of

Robotics (IFR) laaianisaiinasiisnsinisiivlndesas 15 ded (CAGR) lasazifiuiuanayiilud

a 1

2018  $1U3unew 400,000 ellasial laefesar 70 vesgonuIeanunlzagNUsEmaAlu  quu

Y
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=]

ansgeuin inmaled uaviesuil WeanUssmama It s N TUNUNLIUMEUEUAgULD

JUN 9 Usswandusunanisldviueudenamnssusnniiantulan U 2010-2014

Annual supply of industrial robots
largest markets 2010 - 2014
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cef Korea | 2011

i i w2010
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——— + 100
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e
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fiyn: http://en.ofweek.com
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JUN 10 S1AUUsemeanilgnsIdIunI sSunuiveusunanaInnssusousany 10,000 Au
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ﬁm: International Federation of Robotics (IFR), 2014

avnANvusuivesdUy (Japan Robot Association) Useiiiudn wwiliuaiudesnisldviueus
vaslaniionsuaulageuegiesiailios Inemndnl 2568 MuguannUseLANziiyan1sid 66,400 61U

wissggansy Wneiduusuduinisuszunas 50,000 drumssgansy wae Industrial Development


http://www.thansettakij.com/wp-content/uploads/2016/09/eic2.jpg
http://www.thansettakij.com/wp-content/uploads/2016/09/eic2.jpg
http://www.thansettakij.com/wp-content/uploads/2016/09/eic2.jpg

Bureau (IDB) Fa.dumirsnulunseniaasugiavesldniu mainlul 2563 nainviusuinnuszny

&9

'
=2

a 1 = ¥ = U ! ! 3 5 a o Y a
YTUUAATIINEIN 1,400,000 AMULNTYLYFNI GZNN’]ﬂﬂ’l’mﬂﬁﬂ’]@ﬁ’]ﬂiﬂﬁum%ﬂiaﬂ Imsmwmmam

I 13

nuaum‘ﬁzuﬁwaﬂaﬂ Tawn US¥n ABB, Yaskawa Motoman Robotics, Fanuc Ltd., KUKA Robotics
Corporation, Kawasaki Heavy Industries Ltd., Mitsubishi Electric Corporation, Nachi Robotic
System Inc., Panasonic Corporation, Universal Robots, Daihen Corporation (OTC, Nachi),

Denso Corporation, Epson America Inc., Dyson Lag Robotnik

il wnuwdsnmstdauiueudgaaimnssunuanamglsvagladadiuvveenisiluldou
1Aun Handling operations (398ag 54) Welding and soldering (588ag 30) Dispensing (398ag 5)

Assembling/Disassembling (59uag 5) Processing (5agay 4) LLasiﬁaﬁuiugﬂLLuuéuq (Sovag 2)

YAAINANAYUEUA LULBLTY

Uagtuglinaelefidndrunainvusuduazssuudnludfdududuniisifiyarnaingd

Y

Sawvay 40 vasmarnviueunlan nelut 2014 Mlaniuam1nainiueuAkassEuUeludRUsEun
9 Y 9

5.5 wauauWsEyansy waraan1salindnsavaulasuszanaseray 15 uaga1ndntul 2020 qg

o a = 9

fienldieiuiueuduasseuudnluiiuszana 1.4 Suduteyansgiiedeazdnadudinnan

o9

TunisueusuafinzlivenvierusudinduainUsyuia 140,000 giialul 2014 10y 275,000 giln
Tud 2018 vl dunanailugigauasidulasiiigalulan wazn1sAsIzidIuLUEOAUIBRUEUA

geavnssumlanduunaueainddgluielet 2015 ¥a4 Economic Intelligence Center 511A13

o w

Inewdiag 41in (@) wud Fuasdidrunvanniign Aadudosas 44 vasnaineidey

JUN 11 duwdigeaneyugudgnavinssumlandwunaunaiadidgluginaedevest 2015

L kTt
® cijilu
= nTuE
leniu
ing
® Juifig
® duq/eaAnsido

ﬁm: ASIATIEAAE EIC mm’faagjasuaq International Federation of Robotics (IFR), 2014
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Source: Compiled by Mizuho Bank Industry Research Division from the MIT Guidelines on Promoting the
Development of the Industrial Robotics Industry

wlgurgingafiudnsnsdidiusudanannssuvesdy

NANTNAIUEN UARITIENTULUAgRaMnsTNATn Tt asFeudueinsudn 3
vuoudnngldsia HS 8479.5010 : yjusudiiadiledty Wudssiandildunmsatvayulvioniund
(free trade) uazsiounlul 2014 IFfsseinnvosfusudfiazldsunisoniun@dnlugn 5 Yssiam
laun spray painting robots, conveyor robots, resistive spot welding robots, arc welding robots
and laser welding robots lusaigiivususignaivnssudszian conveyor robot faglulszinniiad

Waﬁ%’udawﬁﬂﬁgﬂLLEJﬂaaﬂmLLazifmﬁumﬁﬁ%aaz 5

weid 1ud 2015 Selaifinsasuudaslulsznndnsniiign Sedimidnsnaddansniides
Ay 5 @13 resistive spot welding robots wag laser welding robots %amm‘lamam@ﬁﬁwﬂﬁﬁ
st vususignamnssageia 35,000 gin lu 10 Wouwsnvesd 2014 Tasfesas 98 vesiavn
Durjueudtadiledity

A15NA 3 SaTaBdueuRgnamnssy, U 2015

Provisional fa“:::- d Ordinary Agreed
HS code Name 2015 tariff v i ‘ tariff rate Remarks
nation tariff rate o .
rate B (ASEAN)
tariff rate

8424.8920 fgj‘g{s painting 0% 30% Added in 2014
8428.9040 Conveyor robots 5% 30% 0% Added in 2014
8479.5010 x;gl‘f‘“““’m’l 0% 20%

Conveyor robots
8486.4031 for integrated 0% 20%

circuit plants

Resistive spot 5%
8515.2120 weldin mg ots (automotive 10% 30% 0% Added in 2014

2 applications)

85153120 fofu‘t‘;e'd‘“g 10% 30% Added in 2014

Laser weldin, 5%
8515.8010 robots g (automotive 8% 30% 0% Added in 2014

applications)
Source: Compiled by Mizuho Bank Industry Research Division from various materials

wualdnluauanvasuleugatiuayuana N sTuuBUATDIR
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B Labor Shortage

Productive Population
c3 A (15~64 years old)
‘ﬂr 2010: 81million people
} 2030: 61million people

(2012 white paper on information and
Communicaions)

-

idge over 50years old
2013:16%

2033 :65%

M Deterioratio
Infrastru“

(2014 Ministry of Land, Infrastructure,
Transport and Tourism)

B DisasterTerrorism
g Earth quake
(M6.0 and over)
Japan: 306 times

{2013 White Paper on Disaster Prevention)

B Traffic Problems

=

{White Paper Land Infrastructure and transport)

Traffic Jams
USA : 78 billion dollars

The rest of the world : 1668 times

Economic Losses caused by

Japan:9 trillion yen per year

M industrial Competitiveness

Innovation Ranking
2007 :rank4
2012:rank25

(107th Conference Material of Council
for Science and Technalogy Policy)
Population aging rate
(over 65)
2013:25.1%
2035:33.4%

{ 2013 White Paper on Aging Society)

B Labor Productivity

Rank 20 out of 30
countries in OECD

(Homepage of Ministry of
Ecanomy Trade and Industry}

M Agriculture Workers

Agriculture Worker

Over 65:61%
Under 40s: 10%

{2013 White Paper on Food Agrculture and Rural Areas)

#i111: NEDO: New Energy and Industrial Technology Development Organization,

Robot and Machinery System Technology Department, Yuko KAKIMOTO, 2015
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vuguAlunsiduindeweteyalugauinnssuil anuuliuyhlan UssmadUuidneningsluns
T¥Usslovdanmaluladvusudidsauuniiornlig “nsujiagaavnssulut  (Robot
Revolution) fiiljusnudidundn SsnsufiAviusust (Robot Revolution) vesdjtuvaneds:

1) mswasudsidsliduusudlidujueud Tngldanuinnihvounaluladiduieosuay

=

walulad Al (WU saeusnlglunssoy, 3aadbiin, Insdnniiens way UNuUSaU T99y
f91sananUssnnvesiueussialy)

2) nistdvuguilunarvanvinntssnunsianludainslaluiinUsedniu Savinlg;
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3) nsasndnunlrddiyaniiiy dauazainauny wazilaiudans lngazgnasialuriunis
w@svasedneamlunisudstuszaulanluduanuiisuaznisusnis siufsnissundamd

APUMANTY

JUN 13 Usedimsideuayinunjueuivesgiu

Sensor
Force
Sensor

Establishment of
Living Assistance
Robot Safety
Verlfication &

Cwnter 55
P

Service Robot & .
15013482 < &

Acquisition of CE Huma |d RObOt _
(Certification LEy 5 0"} 3D Distance
Mark) N 7
iy _

Indirect
Control

. Field Robot
RT-
ddleware

%
(=5
L
3
£
=
[}
=

Simulation

Industrial Robot (Mehicle, Semiconductor)

Standardization, Reguration

fi111: NEDO: New Energy and Industrial Technology Development Organization,

Robot and Machinery System Technology Department, Yuko KAKIMOTO, 2015

BRI 1ATINT wagngunaAy e Yoy

1) fnsnensaunAy The Japan Robot Association JARA) (fiausitl 1972) lneilinguseasAiite
LY ' ¥ 6 1 6
® guayuntu R&D waznslduselevivueud
o auaulguneNdAywnsgua
¢  MMUALlUITUNUFIULALILININITAAATULAZN I THAUIAAINNTITUNISNEAUEUA
d‘ aQ
wioldluniagaamnssuiasusnig
® LAUBLULAVDTILAYANNY NNNITAT WU AUNTE UazUNaINY
2) #1n19619lAT9N1T WARCOR research project (U 1982)
e Usznoumelinideuarenansdain 10 W Inedy, USENNeaina 9 S uazyuan
d‘l L a o
\A3839NT 2 UTEN
o SufuiRuTEUUNINENSALWIR/Yusud (Rufn1seenuuy, WAWTEUU Uagivue

NINTFIU)
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3) fin153n9 “gnsAEnIn1TWMUIYUEUA (New Robot Strategy)” (U 2015) lag Ministry of

Economic, Trade and Industry
o giluyauiAsugia
o LAlUNITVIALAAULTIY

® saafudiaurgeene

3 wInsMsnantunsufInanamnssuviueunvagUu Tu New Robot Strategy

1)

wiunrsilugudnansudnnssusiusudvaslan suasuanudundaunisadienuaunsoids
4319330 lngnsdsasuaunilesenineninsgiasienyy

Y a

o aidemalunsduarldauiugudn (demand and supply)

o seadanuduninsgiuszaulan aneldamsiuumsneinsyaaa

o wlumsiaumalulagluewian wagmsimeunsluszauaina
Wiun1sdudenuduiingiagne (Showcase) wvadlanlunisldausjueud (Hunsldnuasduy
FinUsyiiu wavlumnssAugnamnssulazuinig)

*  wanAuRIBEVSAERsNIsIRILAE]TNY

=) b4 v ! a o 1 4
°  wssuANUNTaNTasEN kIR eNReuaztuudlUldnu
L3 [ v o 14 g o o/ 1

wunsidudialandugnsanansdmiuueudlusuian

*  NuuwIsIAUnSausiansuniesdnuawIan (nele loT 1w nisldnuueudiu

big-data, network waz Al)

wWananelud 2020

® aarnvesgnaunssuiueud Tidnsiiuladu 2 winndagiu

e {gn5NMSHULANINITHENVRINIARAAMINTTY Teay 2

o Insurjusudluldlunianisndnvuinlug Sesay 25 waz n1ANITRERTLIANATSLAZLAN
Jowaz 10

o finsweunstumasiiegslunisinueudlulelulsesny 91w 30 918/

o fmadoudeninsgiusnusing uazgiuteyadiudu sesfunsiamngunssitazyonsinag

A71 1,000 v

' a a v
RUHITUNLNYIVBY

® The Japan Robot Association (JARA)
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® Ministry of Economy, Trade and Industry

® Ministry of Internal Affairs and Communications

® Fire and Disaster Management Agency

® Ministry of Education, Culture, Sports, Science and Technology
® Ministry of Agriculture, Forestry and Fisheries

® Ministry of Land Infrastructure and Transport

Roadmap wazuiuufuAn1snneataeiun1sWauIgnsainssuiueudvasguIagdu

gUuladaiunulianisiieduasunisauignainnssuueudlulseinadu tned
TogusvasAiiedivdaaSuiueudlunn sector FEUY AINAIILYUTENBUMEBKUININITNANGULNA

Tdumsguseaulan, dnlidl Robot Olympic, Wamuyeaing, lvisedaunnstivuesudeenioy uas

a

Ug

fis11: NEDO: New Energy and Industrial Technology Development Organization, Robot and

3

Y

Unaenauluslunngszideuiieites dallswavidunduanddugui 14

JUN 14 unudfuRnisieduasuanamnssuueudlulsemag U

Action Plans (Cross-Sectoral-ltems)

# Reaction for International

Standardization
= Essential itemn to expand lapan's robotics technology 1o
‘the workd
* Ensufe compatibility (connection, interface, 05 ete)
* Guarantes quality and safety (Security, cbtain
certification)

o Pl Rl  Dacsting rartiecd foollision tast,
stability test etc.) |
# A Robot Olympics
= Taking this opportunity for introducing and diffusing
rabats
= Encowraging and acoelerating research and
development, offering experiment field during 5 years.
= Set up an exeoutive comimittes and consolidate the
dystem within this year. Decide concnete opening iyle

# Establish Demonstration Experiment Field

for Robots
= Effective for accelerating research and development and
introduction of robots.
* Secure stable management fram a certain amount of equipment

needs.

* Clarify concrete and systematic effects to suppont
commercialization,

*+ Survivable as hub for inncvation into the future,

* Establizh “Fukushima Hama sireet Robot Demenstration Districy”

# Human Resource Development
= A software lop gineer, Sler is a key to expand robots,
= Usage of retired person with manufacturing technology, enlarge
the human resource by OIT {on-the<job-training).

(oo
L

etc. by 2016 = Utilize public job training.
* Hold 3 preparatory contest in 2018 = Interdisciplinary curriculuen of graduate college .
4 Great Robot Prize

= Effect of industrial development by evaluating excellent cases.

= Press-agent of advanced cases and applied cases sharing best Practices.

+ Establish new awards and expand the award winmers.

# Promote Regulatory Reform

< Easing the regulations and upgrading the rules for utilizing robots to promote regulatory reforms.
Improvement of 3 new Radio use system o support usage of robots (Radio Act).
*Making rubes for unmanned aerial type robots (vl Aeronautics Act etc).

Machinery System Technology Department, Yuko KAKIMOTO, 2015
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JUN 15 Roadmap dmsunisduasuuasinuigaavnssuviusudluusassuvegUy

1. Manufacturing Sector * Fiscal year: April - March

* Aim at greater use of robots in assembly lines (25% for big firms, 10% for smaller companies)
= Collect about 30 best practices in new robot application each year

+ Develop and market 1,000 or more interoperable hardware products

» Expand the market related to system integration (at faster growth rate than robot market)

Perspective Fiscal 2015° Fiscal 2016 Fiscal 2017 Fiscal 2018 Fiscal 2019
- MmewrmmwmwmuMMm
Supporting Technological development in priodty areas that meets users’ needs
Robot .
Geveiopmant [_‘ As development is completed, technology is put 1o use for demonstration iy
2 E% Encouraging use of robots where currently unutilized ' 5
e & 1 : v ; .
gg = Faciltating introduction of interoperable hardware through active system integration J
g !
ES | SRR | S S e e LT e e T T
gﬁ —_ [
E'E gi  Expanding system-integration markst hrough introduction of robots. )
= EE Sedting up Robot | ] .
= Revolution : -
g __ Maiching users’ needs and robot “seeds >
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| 2. Service Fields |

+ Target at 30% penetration of rabots for order picking, sorting, product inspection, etc.
+ Collect about 100 best-practice examples of robot use for readying trays of food, cleanup,
and other backroom operations in restaurants, hotels, wholesalers and retailers

Perspective Fiscal 2015 Fiscal 2016 Fiscal 2017 Fiscal 2018 Fiscal 2019
) Projects to develop lechnology for creating market that put robots to best use
Supporting [ TmmnmmmmmMﬂ>
Robot
development As development is completed, lechnology is put to verification tests >

(2) Encouraging users to
introduce robols

Creation of fields to match users’ needs and robot “seeds”

l

J

l

Encourage 1o oblain I50-13482 certification Strength certification setup

' 3. Nursing and Medical Fileds |

* Sales target: expand nursing-care robot markel to ¥50 billion by 2020
+ Change in awareness for new caring methods deploying latest robotics
Increase the ratio of caregivers who wanl 1o use robots to 80% (currently 59.8%)

Increase the ratio of care-receivers who want robots 1o be used to 80% (currently 65.1%)
+ By using robots for moving the infirm, aim to reduce caregivers risks of suffering from lower-back pain to zero.
«  100-over projects to assist putting robotics-powered medical devices into practical use in 5 years from fiscal 2015
+  Faster pre-market review for brand-new medical devices: 10 months for priority items, 14 months for normal items

Perspactive

Fiscal 2015

Fiscal 2016

Fiscal 2017

(1) Supporting
dovolopment of robots

- Support development of cane robots in priority areas (projects o develop
and promote intoducton of can robots. projects 1o put waltare products:
and carg robols into practical use)

T

/|

i i (g, Wchringy W lsodacad on o

ribalic chnalogy

(2) Encouraging users io
introduce robots

T e

Encourage to obtain IS0-13482 certificaion  Stremgthen capability of cartification

Create giobal rubes (with EL, #ic) for oversess 1es1s and s1andardization, in wew of Overseas axpansion

Provid a fladd for maiching (such as pannarships for cane robols)

JAlm at mone fexible reception and inspection of nursing-can insurance application

Suppor introduction of cane robots 10 educn the burden of carsghans

Faster reviow process for rand.-new medical davices: 14 menths for noemal fome, and 10 montes

Phase up the asnual raio of devices

pricaity ilems

within the tme frames il ihey achieve 80 percentle In fiscal 2018

o
60% )

A

j 80%
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. 4. Infrastructure, Disaster Response, and Construction Fields

= 30% use of computer-aided construction technology that boost productivity and save labor

« Increase efficiency of inspection and repair in 20% of important/old infrastructure through the use of
sensors, robots and nondestructive testing.

« Performance equal to manned operation even at landslides, volcanic eruption, etc.

Perspective Fiscal 2015 Fiscal 2016 Fiscal 2017 Fiscal 2018 Fiscal 2019
Cross-ministerial Strategic Innowvation Promotion Program:
Infrasiruciure mamntenance, rendvation and managemeant

Davelopment of robots that camy out inspection and diagnosis necessary for efficient and
effective maintenance & repair; and robots that can survey & work under dangenous conditions
i in disaster areas
Supporting
"""‘“"’"‘“‘“"l“‘ Projects lo develop & introduce new-generation infrastruciure robots

Tmuﬁwmhmmmmwmm
maintenance,

:

In ol infrastructure disaster salvation, & construction

inplament on-aile paronmancs lest and svakmiion. Faciitals improvemants based on on-sis neads,

(2) Encouraging uses o
introduce robols

and "introduce useful lechnology as they ant developed™. /z

Give approgriate assistance for introducing robols with an eye to smalker construction businesses,

Based on on-sile lesis, evaluation, & and trial use, implement “standandization” &
“certification of performance and safety”, and “review of System”

' 5. Agriculture, Forestry, Fishery, and Food Industry |

« Introduce self-propelled tractors into worksite by 2020.
« Introduce 20 or more types of robots that save labor and otherwise contributes to the industry.

Perspective Fiscal 2015 Fiscal 2016 Fiscal 2017 Fiscal 2018 Fiscal 2019
| Grasp the needs of farms, show expected market scale & what special technology is needed. P
(1) Tackle with such schemes as meetings of engineers from both agricultural and manufacturing sectors,
Support holding robot contest, etc. to dig up revolutionary ideas
development
of robots ! .
) LTm;-l'ﬂdngic:aldavahpmaminprioﬁtyarnasﬁ'-ﬂtmaatsmars'nsqu >
1 [ H H
Promote introduction of rabotic technology that responds to worksite needs into robot production sites
1 | I ‘
(2) Consider standardizing utensils & containers used in logistics, formulating man-robot safety rules,
Assist and furnish grounds where robots can be operated efficiently
introdution of : : H :
robots Create new business models through cooperation between financial & farming sectors, and set up framewark for
robot sharing among farmers, and contracting farm-work using robots
1 i T
Create a framework in which prefectural agricultural advisors and consultants of Japan Agricultural Cooperatives
test the effectiveness of introducing robot in farms, and the results are extensively disseminated
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WHULIUNUEUADRRSEE (Intelligent Robot Master plan)

Tul 2009 n3eNT2IMSAN gramnITuRaznds ThseniaunuMEn (8 2009-2013) Assdl
wilslunsiammusuisaaies (ntelligent Robot Master plan) sg9aiedaifiorfivemdniaulu
nstnitusgmalugnisaiisgnavnssusueud tnowdufinsimunlassadrsiiugiudou lu
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Development and Promotion Act) lu wsu. wuaafl 2 119517 5 iﬁﬁmumL‘%@Qﬂﬂiﬁ'ﬂﬁﬂLLmuﬂﬁﬁa
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(5) \eminganukuInamMsuUanasngUinsasesssuiueun (Charter of Ethics)d
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(7) WevndugMnentaaiunsimujueuddinsuzuasnsduasunisinluldau

Tud 2010 AsENTINTAN Qmammimazwé’mu (Ministry of Trade, Industry and Energy)

I
Y

1fineAs the Korea Institute for Robot Industry Advancement (KIRIA) Litafinfiuguan1saeasunis
Waungeamnssuiusudlasiants  KRIA lalduinsnisdaasugnaivnssuiugudvalsuinsnis
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2014-2018) pafidos Tunsimuueudgaases (Intelligent Robot Master plan) lngiiiun1sveny
ldn1ansudauwaznisuinis nMseeusuluanuimiiveing1nsueudLasnIsuausIniu
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JUT 16 AnuviuwiuyesUsesnsviueus TuanannssunIsHanvesusewmenma

Robot Density in the Manufacturing Industry

450 I
of Japan

Global Repubiic Germany USA China

g & &
& © ©

No. of robots per 10,000 of employees
2 =2 N B
o w o
e © 6 ©

3

Average Korea
Market Realist2

fisn; http://www.asianroboticsreview.com/korea-2.html
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KIRIA Ifadesngruvesmsiannidaiu Ingldssuuatuayuuiaziaieiovesndaneslunis
Trennutieimiesugaamnsunaonynszerluaansnisvaudususvesssna faudn1sidowam
audsmstlulludondss fuandluzuil 18 sautsimudnenmuosyarainsdisuuimed
GRANGRRD

JUN 17 msaduayuves KRIA aaeaynszezluiasnmsimunvugud

Establishing a support system for product development and marketing throughout the business cycle

. : Performance - -
R&D Design Pilot products evaluation Production Marketing

Robot Robot Standardization
Infrastructure innovation cooperation certification
center factory center

= Support for * Support for commercialization
safety + Support for testing the commercialization of technology transfer * Robot pilot program for market creation
technology * Support for entrepreneurship + Support for overseas expansion
development + Support for commercialization consulting

fa: http://www.kiria.org/images/kiria/sub/KIRIA_brochure eng.pdf
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wilamasnunsAnusueud fveiauiyarainsfusiuous Useneufenusiu design

and control of intelligent robotic systems, safe manipulators, variable stiffness

actuators Wag indoor and outdoor mobile robot navigation systems
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Development for Human Life faiulumausustiomaeigieny uazldsumsatuayuain
Ministry of Science and Technology (MOST) wag Ministry of Commerce, Industry and
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1A59n15 New Growth Engine of Korea lulUsiam Intelligent Robot Development Falesu
nsatuayuain MOCIE siluausenined 2004 85U 2011

1A59115 Ubiquitous Robot Companion (URC) Tulusiam IT Based Intelligent Service
Robot Development waglusian Public Robot Development Faduuleurensdnu ICT
lasun1satiuayuain Ministry of Information and Communication (MIC) [9-10] \eannnis
ﬁmmmiﬁaaﬂiLLazizwmiauLwﬁiumﬂﬁu‘%migﬂLLUUW;J udAunTouLaziauTALIU
wntudisanefiandeulosluiweundiientosiiinenauado 394 “nagns T 8397 Wam
wsssduidoulny (new growth engine) 1w NG Mobile Communications, Digital TV,Home
Network, IT SoC, Next-Generation PC, Embedded Software, Digital Contents, Telematics
uaz32uds Intelligent Service Robot #a8 femsindsuaimieuresiauraniaiguasionsy
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Science, Technology and Innovation: MOSTI) lasunivungasjaunelunsimuueuiiing

[y

Wavueuduarseuuenlud® waslanilidugldiuieitemnaindiundnungiefuinuunui

Y 9

U9 9198 Usenauniai@e§11anusiuiiavein1ngnaIvn s suueus 398199 nUsenaRm

wanfilgknunsiuANTmTeTeInARRamINSSUlAEIAN Nz auTigaNavimSnensu g la

819t UsEaANS AN fﬁqéfaaL%m’mﬂ'mwi’summiwﬁaLLazmmLﬁumﬂ;ﬁﬁﬁ’gulﬁm%mlﬂaimﬁu

Javinsounnuufeuazdaiuaunimslun siauusudLas seuUsnludRLiaR

Tud 2014 gneumaluladuaide (Technology Park Malaysia (TPM)) lasunisAmdenain
nsgngImemanss idugsuiinveundnlunisnaunudnagnsiasdnyin Roadmap gmamnssy
uguluauian eduaduligramnssuusudvesniailadiulatusuiliiinnisiauiesn
soiiias viell MOSTI L#dal¥dnsUszyadsufoRnisusenavludedidormgdnivinisuas
Adenalugnanynssunii 50 au iilemiadensnasluounan usu waz nagns dmsuloniaiay

lpangaamnssuviugus

uananil nszmmdiermanss Selddnaiumamsunsimaluladvusuduarszuusaluli
Tnefitwmanihenuiisufiasoudsi

1) The Malaysian Technology Development Corporation (MTDC) ﬁwﬁwﬁiﬁnﬂuﬁ%mw
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3) Standards and Industrial Research Institute of Malaysia (SIRIM Bhd) Qﬂﬁmuﬂﬁ
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FIBO ) : b
The Institute of Field Robotics, KM
King Mongkut's University of Technology, Thonburi U FIBe
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BART LAB | 9
CenterforBiomedicaland Robotics TechnologyFacuity . ’
of Engineering, Mahidol University N

7 1 a v a 4 = o % o a 6 = 1 a
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2559.
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Kasetsart University
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Mobile Robots and Autonomous Machines in Industrial Applications Jus® Teedan1sided
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(1) Kinematics and Mechanisms

(2) Machine Elements

(3) Dynamics and Control

(4) Medical Robotics

(5) Assistive Robotics

(6) Rescue Robotics

(7) Space Robotics

(8) Industrial Robotics

(9) Bio-minetics

Kinematic analysis and synthesis
Link mechanism

Cam mechanism

Kinematic analysis and synthesis
Link mechanism

Cam mechanism

Sensors

Actuators

Joints

Autonomous control

Robot surgery

Bio-hybrid system

Contactless probe system for
mechanical property evaluation of
living cells

Wearable devices/suits
Rehabilitation devices

Mobile robots

Underwater robots

Space Robotics

Industrial Robotics

Bio-machine hybrid system
Self-organized network robots

Swimming robot
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