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2015 Sales Value Sales Volume Growth in Values (vs 2014)
Industrial $11.1B 254k 9%
Professional Service $4.68B 41k 14%
Personal Service $2.2B 5.4M 4%
Total $17.98B

% &X : World Robot Market, IFR Report 2016
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MZxg | 5678 | 8278 | 84% | 9,507 | 10,193 | 11,133 9.2% 14%

% =X World Robotics 2016(IFR : International Federation of Robotics)

@ 201549 : A} Zdio] Akl 2E BF (2544 1 2014 Tu] 15% A
@ 2010~20159 : CAGR 14% 7|=
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@ S/M=(F=, o=, d&, =, 5D AAA 5% AR dRres A5,
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Hl=y, S, 5)o] AR AES T0%E AA|

[ 2002—200144E2] MAl ®M= 282 22 i 30]] (IFR 2016)
(5F$1: 1000TH)
Worldwide annual supply of industrial robots

2001 - 2019*

2017-2019; +13%
450 per year on average

000 of units

2005 2006 2007 2008 2009 7017 70t 7NN R012 2014 2015 2016° 2017 20180 2019°

*forecast Seurce, IFR World Robatics 2016



(2014-201912] MAl M= 28 ZZc sigk Y M, IFR 2016 ) (80| : O],7H,34)
(SH$: o)
27}t ‘14 ‘15 “16(e) “17(e) ‘18(e) ‘19(e)
skt 24,721 38,285 40, 000 42,000 44,000 46,000
o= 29,297 35,023 38,000 39,000 41,000 43,000
== 57,09 68, 556 90, 000 110,000 130,000 160, 000
CHEt 6,912 7,200 9,000 9,500 12,000 13,000
=] 31,029 36,444 38,000 40,000 43,000 46,000
=l 20,051 20,105 21,000 21,500 23,500 25,000
o[=2]o} 6,215 6,657 7,200 7,500 8,000 9,000
AnQl 2,312 3,766 4,100 4,500 4,600 5,100
oA 2,944 3,045 3,300 3,500 3,800 4,500
7 e} 39,994 34,667 39, 400 44,800 52,600 62,400
A 220,571 253,748 290, 000 322,300 362,500 414,000

© T AlxdE ZRTiEES 201549 68,656tH= AA|A T (253, 748H) 9
142 2R AlA 191 25 ARl T2 A% 36%= w27 sk, AlA
A A giste] 199 AlA 22 AP oF 40%5 ARSI, fY 25
A RS 2u7) He AeR oA

@ 20154 7|E =Y AU 229 7R tia= 256,463t 2 U-2(286,554tH)
ofo] 2¥AY. AT 2RUEE AA 2XRAR Hwtdl 69t ZA X vA=
49t =t

o Wb FF ARE A 345 AT om, g5 4 B S

(B3 MZ2R AIZQ 2IX])

MIAIALE

= A

i
Ty (AfACiH IS

253, 748CH
(15% 371

68, 556CH
(20% &71)

MIAl HoHel 27%
(MIAI 120)

16%

36%

7S

1,631, 650CH
(11% 37}

256, 463c
(35% 371)

A 7K=9] 15.7%
(MIAl 2¢1)

9%

37%

69CH

49rH

KSR 3920
7|} 24cH

% =X 1 World Robotics 2016, IFR
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o FHE T AxUE ZEAAS thEE 22069%) — Hug 22(24%) —
A7tel 25(12%) o2 FA

° P FF ARG R F/RANTHNS 11D JRY(94%) — 27Fet
23 (%) — YRR 202 FH

(5= el MZUE 2R MY A2)

(5H1 @ o)

= ‘1044 ‘114 ‘1214 ‘134 ‘144 1544 %JSI-é-z;o) ‘%A_G,FS
Cletd =22 11,775 | 18,197 | 18,229 | 25,375 | 35,899 | 40,414 13 28%
Y 22 1,528 2,256 1,848 6,027 | 11,695 | 16,323 40 61%
HEH 22 35 259 251 493 605 934 54 93%
A7lEt 22 1,184 1,708 2,545 4,263 7,277 8,467 16 48%
7|Et 456 157 114 a1 1,620 2,418 419 40%

X =X : World Robotics 2016. IFR
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(B2 MXYUE =Ho| M AH H|S H3} Z0|)

(51 - o)
‘15/°14 CAGR
= N 14 ‘94 1314 44 “15t4
= 1054 115 124 134 145 154 =rt2(%) | 10-15
A 7,431 | 11,204 | 11,429 | 14,207 | 21,106 | 24,166 14 27%
7| /XKt 2,027 3,206 3,289 6,725 | 16,726 | 17,125 2 53%
=& 1,578 2,509 2,198 3,712 6,878 | 10,321 50 46%
AR/
stat 1,452 1,236 1,347 2,736 3,511 5,900 68 32%
335
s2/
Ef 158 321 482 965 1,371 1,443 5 56%

=a
% &x| 1 World Robotics 2016, IFR
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(37 2R HE MHE =A/Z37 MHERR 7Y ME HRE

(91 © o)

2013H =5t CHe X AR ARF MOg

Mg iy
(cH) (Hea) o= =34
= 14,207 39% %% 4%
7|, HXt 6,725 18% 55% 45%
a5, 74 3,712 10% 76% 24%
AX|, 3fet 2,736 8% 58% 42%
MR, 88 9%5 3% 65% 35%
7|Et 8,215 22% 59% 41%
A 36, 560 100% 74% 26%

¥ =5 : BRMU =2 M114% (OMHIASS 2015, 78), IFR, CRIAXIZE EZ 2Ry

@ FANUC, of27tehol4h Qi) S7HE), ABB(2$12) 59| 927 wo]Ae)
WAL ol 14Tt A4S 2F 157 Bdsea dokw, el A
%39, A8 Nachi, 7HebAb] Fol ‘943 7|43 ReD'E Hu 257

Haic g BE=Ert SIASUN, EFORT %?_]_ fgjE B =3 22X I|AL ‘R&D
Y2 250 Joyg FARF (3, VIegd Y BF (U EE
719e g2 7l v 9J& (K&C Consulting (knc—group.com))

@ AL 5001 NS EFE oF 4009179 =R Alx7|do] Akl st AA=
AT 7} o] FolX = AAl= = 4t 2RARAR 2= AE(SIASUN),
Effort, Estun, GSK 52 233 2@ 7|AE 3H4 e oot 2umte AEo] A%
W8 H e 58 F4 Yol AsHled o] €&, +d 54 =4 Ei
AlzAbell Hlal] ZA HAA dow, o]fo] F=A ZREAEA] A &0l
o Qo]0 7 A8 (Mizuho Industry Focus Vol 169 (Mizuho238) A ZAME,
2015, 3¥)
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* Rosetta Project(09.03~13.04) : Q17+t SAl0| AtA

O

* SMErobot Project(05.03~09.05) : SA7|YY 22

* SMErobotics Project(01/2012—12/2016) : XIS& SA7|¢S 282

* ReApp Project (01/2014-12/2016) : XA 7}sst HIZ=22 SW

* Robo—Mate Project ( 09/2013-08/2016 ) : 23 MX Ex =22
* RoboPartner Project (11/2013-04/2017) : O]2HM|ZZ™2| QIZ-2RSx7|&

* X—Act Project (10/2012 — 9/2015) : QIZt-2& SXE Edt =g ZX715
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KanBan- Manual Displaceable Process U-Shaped assembly
shelves tools  two-armed robot stations “Chaku- chakuline”

\ A configuration
ﬁ*

U- work- '

piece flow

[EUOHkI H71=2l RoboPartner ZZ2HE JHE | MEZED} 2IZH0| QHHSHA|
XetoZM AR2Mal MAME IH3lshe MZEZ2E siAMT|so| 2t H7E ZIH ]

ROBO-PARTNER
Human — Robot Cooperative Tasks Planner

0

+ Efficient planning of human & robatic resources

+ Ergonamic optinization of tasks aliocation

- Simplfied programming of new tasks
BOBD-PARINER = Programming through direct physical interaction
« Intuitive libraries

Maobile Robots

« Intelligent intra-logistics

+ Moving large parts through
physical interaction

« Operator support

ROBO-PARTNER
Human - Robot Safe interaction

* Direct H-R interaction
+ Elimination of safety fences
« Centified process - New safety

Human Robot Level
Low | B BE— \ High
Common workspace Mobile unit part handling Joint task execution
sharing

[ EUS| X—Act Project : QIZIRIXIQ} 2E0| OHXSHA| HESIHA =2 /
2oll / MEEe| S Fufxo= /st Staxt & ]
qua & Instructians

R

Highly Intuitive Interfaces

Safe human robot
workspace sharing

A

= Human presence detection
- Robot speed adjustment
| = Trajeclory re planning

— 2008-2010¢f|+= 3
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0o =*a1 (2020'1)
Collaborative Robotics
Units Shipped

ﬁii;”" H! 0.95% =Hg{ (20154)

@ gy 2He 1 8o wal 479 &A=& (Safety—rated monitored stop,
Hand guiding, Speed and separation monitoring, Power and force limiting

by inherent design or control)of AFEE 4 9l (ISO 10218-1)

[Types of Collaborative operation, 1ISO 10218—1, 2011]

Clause Types of collaborative Main means of risk Pictogram
operation reduction
5.10.2 Safety-rated No robot motion when '\ v=0
monitored stop operator is in collaborative s 1
work space
S E Hand guiding Robot motion only through )-\
direct input of operator o
5.10.4 Speed and separation Robot motion only when | V < Vinax
monitoring separation distance above N d>dun
minimum separation
distance
5.10.5 Power and force In contact events, robot can '\ F < R
limiting by inherent only impart limited static and r 1 P < Pmax

design or control dynamics forces
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guiding, Speed and separation monitoring ol 3|

Collaborative WS
Safety-rated Monitored Stop

/ .
Collaborative WS
Separation Distance

Conveyor

Non- Collaborative WS
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