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Abstract

Germany is known for its precision engineering industry, being a proud leader and
role model for everyone to follow. The scale of the small and medium enterprises
and the industry structure in Taiwan are similar to that of Germany. As a result, it
is a topic worthy of research to compare this type of backbone industry in terms of
the differences in research and development policy, patent portfolio and operation

performance. Ideas and practices can be found to be good reference materials for

the Taiwanese firms who are in pursuit of excellence.

This research first provides explanation on the research motivation, purpose, scope,
limitations and the framework, and then reviews and analyzes relevant

literature. Next, the robotics and the aerospace industries in Taiwan and Germany
are compared, and the research and development strategies and patent portfolio of
the selected cases are observed to explore the operation performance. Last,
conclusion is drawn from the research and that recommendations from the industry,
government and academia are provided to the related industries as the main

contribution of this paper.

Keywords

Midsize Giant - Technical Strategy > Patent Portfolio » Operation Performance
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Engelberger) @it d1 & & + 5 - 51 %
WEL AR Unlmate(i R H) 0
%$4é¥ﬁﬁQi§@%oéﬁ%
BAA G BRI R e g AR}

- B WRAE S A RFT SR G %ﬁ
Wb o CRFE AW - R AT
TARE A REE U E\“ﬁﬁ"\b o ) RETE
§o B TSR ) L
fopld o mm & £ > THRITR o i

B4R A e g o A £ BFF A AR 02 o

“"History of Industrial Robots-From the first installation until today > http://www.ifr.org/history/; T 3% f#
i NS S - T2ERER AR RS SE LAY AR (—)~(T0) AR - &g H i : 2014 4
7H27TH -

CHERAERIMT A El(Reis) HIFE L 1 - S2EZAENE

Vi5:http://www reisrobotics.de/en/unternehmen/history » & 35EsH:2014 £ 7 H 26 H -
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2.Marvin Minsky fr John McCarthy 3 54 1 Efe A 1 FEF & % o

1961

BAD)OE T8 2P LF T o H 3 A AP B F e A R
BEFHZFE > UEAIPRDE B HAEE o @}F@Iﬁﬁii fgi dp 4 o
Unimation % B * 4000 /& th< BF ¥ = B3 #uUREE & B o

246 W27 2 2 (Reis) s P fo B 2 11 /% & # (Invention of the spotting pres and
development of hydraulic presses) °

l.Unimation 02> @ 4 A A % - S1 £ BA A X WBPGRGETET Y

1962

% B AMF(American Machine and Foundry) = @ 4 & 7 ¥ $A7 8 B A £ 7y
F #F (Versatran) > & L & 8 &0 8 > B * 3t £ R0 5 (Canton)shig 437 2 4
ARy o

1967

1.- & Unimate( % £ & $)% 238 (73t 75 &2 Metallverken Uppsland Vasby  i&
A AFHEEIGFDE - ST EPEAL o

2AC B R 2T P (Reis) B 25 41 % — S ¥ REEE § #5548 B (First serial
machine for automatic trimming of die castings) °

1968

g + @13 ¢ (Stanford Research Institute, SRI) = = — & & 3 AR i 4
EEWEA T & L5 Shakey” ) &3 8~ g Ao B R fE 4 o

1969

13 * 73 2 2(GM) & B 7% 4% 37 % e B (Lordstown assembly plant)% % 7
B & B8 F A (the firstspot-welding robots) » Unimation$ % 4 =~ < 3£ 8 7
A AF00% N P hd PR RTET N EBBEL kp RS o

2% % (Norway)erTrallfas @ ¢ i % — B3 £ L B * ef A 4 F 4 (the first
commercial painting robot) °

3.p A& as £ 1 (Kawasaki Heavy Industries) P~ {¥ Unimationen - § % 5 4
% B A fr % Yi(labor-saving machines and systems)# 4 » T B 45 B p A& =
# B % Kawasaki-Unimate 20004% % 4 -

1970

Bk 21 2o 2 (Reis) = = p #4533 By (First automation for foundries) -

1971

HRE+ 2 7 (KUKA) 5 g44* #+-% 177 & (Daimler-Benz)iE = &g e %
- 3% 4% B 5 E 4 (KUKA builds Europe’s first welding transfer line
with robots) © .

1973

LITAHBA g s B2 AT - 2d 2 BT 5mdh1 £ 2L
(KUKA writes history as a robotics pioneer by developing FAMULUS - the
world’s first industrial robot with six electromechanically driven axes.) °

2.p A p = 2 @ (Hitachi)B 2 1 R A LR " thp Hid R E
A (the automatic bolting robot for concrete pile and pole industry) o

34 WA #r o 7 (Reis)it (71 £ 48 B £ @ 4 (Development of industrial
robots) °
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1974

L% - 50318 gl ey 48 4 4 % 7 3(The first

minicomputer-controlled industrial robot comes to market) °

2.4 p A E I nig ey - SRR E A AP AR~ iF (7 (The first arc

welding robots go to work in Japan) ©

3.7 & (Sweden)id * § 4% o 7 (ASEA > ABB2 @ e BB I /% - &
T4 BRE 0 o HrAJE B4 eh1 £ 4 % L IRB 6(The first fully electric

microprocessor-controlled industrial robot) ©

1975

1.Olivetti=> @ B % 1 2 & & 18 & 4 (a cartesian-coordinate robot)SIGMA >
B* A Eipaa EHEAL o

2ABB2 @ B di - BB 602 T F sl ireh1 £ % 4 (ABB developed
an industrial robot with a payload up to 60 kg) » # % & IRB60 » & =t i * ** 54
¥ (Sweden)Saab;T & & ¥ e2'% $(welding car bodies) °

3.0 AP = 2 @ (Hitachi) B % 51 % — B AR P E 5% 48 % A (the first
sensor based arc welding robot) * & ¢ % "Mr. AROS" »

1976

FRAZHRF AW ELRD Viking 4o 11 = 5 4F R E -

1977

BB S HAp 48 F * f&(The Engelberger Robotics Award)»g i# -

1978

1.4 ® £ PUMA(Programmable Universal Machine for Assembly)z& 2+ 1 1% -8_
d ¢ 245+ B4 LF1& 4 Vietor Scheinrnan % = » £ = § 4~ # 6 fhenis
®A 0@ {6 #K 3§ % General Motors » & 2 PUMA #% 4 o

2.p &~ # < & (University of Yamanashi) =3z #% /¥ (Hiroshi Makino) ¥ 3 !
O KA B £ BFSCARA-Robot(Selective Compliance Assembly
Robot Arm) °

4L Ak B2 P (Reis) B 3 F 4047 Wb 34k seen6dhis B £ (First
six-axis robot with own control system) > & & % RE 15 »

1979

l.p ANachi2> @ B2 I % - 52 %5 5% % E 4 (electromotor-driven
robots) » ¥t 2 W% B 55 (hydraulic drive)$$ B £ chpF & o

2AL R ET o @ (Reis) F % 7 40 T 56 chp (748 F 4 (First serial robot
with electric drive) °

1980

MR AT P (Reis) B3 4 ¥ 1 g AR EPBAL p R iten- 2ht 3 %
(First turnkey automation cell with robot for foundries) °

1981

% ®PaR Systems 2 @ 42 41 % - 245 ;8 1 £ 4% % « (industrial gantry
robot) » H i@ - g= [F] vt 7K A 4% B 4 (pedestal robots) + {% 5 » ¥ B~k § L4 E
X o

1982

7H 1 (Switzerland) € Fg +v* § = 2 (Stdubli)¥® £ K Unimation=> & & ¥ > # 8 {v
]335 B8 M e i B £ AFSCARAC(...collaboration with Unimation Inc.
in Danbury, Connecticut, USA,...manufacturing of SCARA robots.)49 o

5 B 1 (Switzerland) S P L FE A FI(Staubli) 1y R SH 88 (2 - 55552 A\ FI4EE:
http://www.staubli.com/en/profile/history/ » F{& s HHH:2014 £ 7 H 27 H -
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1983

MA@ (Reis) ™ 4N F 2 p L34 B i § £ (the first own
robot controller on the market) ©

1984

;mepnm§vx—;aﬁﬁﬁmmmew%ﬁ%@ﬁ%ﬁﬁﬁ
£ KFSCARA > & ¢ % AdeptOne -

1985

HEEF o 2 (KUKA)R 2 4 - 2370 Z 418 B L £ k¥ (a new Z-shaped
robot arm) > *x # i T 7w § 2531 4| (ignores the traditional parallelogram) >
TRl g 2 /e

1986

LR A2 P (Reis) 2 HAHEL R AR BB B 4§ i e b5 %
(deliveres first turnkey automation systems with industrial robots) °

1987| B

4% % X 7 & € (The International Federation of Robotics » IFR) = =

1988

LREHEABMEEAFR)F 7 % - P21 FP T L AL o
246 W27 7 (Reis) & ¥ % &40 %31 » p # 42 5 (Introduction of the
automatic program generation for welding and coating) °

1989

1.Unimation = & &} & %582 ¢ 1§ ¢ § (Staubli) > & » £ 1§ vt f (Staubli) = &
B e ftm B2 A2 PUMA 43 kP8 B £ (production of PUMA articulated
arm robots in Telford, Great Britain.) °

246 RAR BT 2 7 (Reis) B A1 i # > 2 jn Beenig ¥Rl £ % Si(applies
AC-technology and absolute measuring systems) °

1992

1.74 2 (Switzerland) & Demaurex = & 41 & H % - 2 g * 3t & AR B
(packaging application)sh= & % % 4 (Delta robot) % % & = 7 (Roland) » B
I EBE AR K FRUR Y -

2.38 & (Sweden)ABB = @ 4& 1) B 2z 5\ F 41 % ¥i(an open control system >
S4)> s AR e T B TS E A T o

1995

R AR 2T P (Reis) B2 7 = AT 2 g o 4e b chde jd 8 F A
(Development of a fueling robot ready for mass production for automatic
fueling of vehicles) °

1996

MEEF o 2 (KUKA)R 2 A0 B 4 T f5enid B A F41] & % (PC-based robot
control system) °

1997

1997 & L & % £ BiF R —‘*‘(PathFlnder) TEA BT A B
mﬁﬁv#‘-ﬂg‘ -] SOJoumeréf;s/?J#P :bw}i)‘j FEEZNIRGS S NI A5 N

IR EE >ERYEIE AR )Eféf :IF;F ‘}‘)J?r’“l‘*‘f‘:,\u%\,ﬁ
VU(IMP)'«L-— i d = '3»/:‘ Soed Arlzona < § 9 kfri7 & F % 7 Peter
Smith % H | %23 #&K 3 - & | ke j\ B 4% B Max Planck %% # 3
Fse71 Martin Marietta 4273 £/ 2 3 %2 ~ 4§, B Braunschweig ~ & 11 2 2 &
Neils Bohr # 3 fx » #3¢ 5 * =% 600 § % ~ -
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1998

1.35 2 (Sweden)ABB = @ 4& 1) & & (FlexPicken)#$ B 4 » £ 3 B2 %+ @ &
B P-cndR 45 48 F 4 (the world’s fastest picking robot): # & 48 it #% 4% 120 4~
B R E 5 10 F eag B i oo

2.3% 1 (Switzerland) £ Gudel = & B % d1“roboLoop” % st » H_§ pF F vl
— A gag A P e id ﬁ%l % %i(the only curved-track gantry and transfer
system) > f&m 5 1 R p it AliE T At e

3L BT P (Reis) A B A S RPN 51 0 B2 355l 8 4 s
(integrated laser beam guiding within the robot arm)#: ¥ -2 {1 -

1999

BB @ (Reis) R 3% gk T 7 p d Sofeh® 24 % 4 (freely
programmable robot safety on software level) o

2000

P A Honda 7 4z 4145 % 1A & Asimo> = P o 2afive— L A fF
RFAa 4 A AR A 5 354322000 # 10 7 31 p 0 { #7 L 1E
FARAR T DR Ay ~ 25 %44 0 RF L fER T R
EHREE el 4 o Asimo» 5% 4 Honda 113 >3f & BWIiF ;i
MY AR TE A RCR o NE AR 0 4§ KB

2001

‘v £ « MD Robotics % B 4 o 71238 ahy B =bif #5742 17 % SL(the Space
Station Remote Manipulator System, SSRMS)A& = ¢ 3 b » #1:f - B 4o R% 2
B sbauEik 1 0% o

2002

MBS P(Reis)§ 1 A friSs BA2Z FFF T ERT H o

2003

LB FHELEFRTE -

246 R E+ o 7 (KUKA)E 3 0 % — 545 % 4% % L Robocoaster > #_Ji & ¥% %
Bz ¢ e Behgod~ R A o

AL E R Er o 7 (Reis) > 2 AL (7 T 5422 3] % Sean® H4E %%;ﬁ (market
leader in the field of laser cutting systems for plastic) °

2004

1% B & " A Bi(spirit)" "5 € $i(opportunity)" I A dp X & k&
AR T F LR RA SRR R ES AL > P TR B g o

2.p &% ""(Motoman)$$ B 4 2 & B 7 iy B A Frd] % SL(NX100) o
e e S8 ® A 7 iE 38 #ih(the synchronized control of four robots,
up to 38 axis) °

2005

LR+ By BD MStanley j p # K % 7 131.6 &7 » 2 T iapri iE 19.1
# 2 REBT B EMojave)ii ik 0 DATALPF 6 PFS3 Ads 0 TEFFEFRA
ERP AT 415 (DARPA)® & Stanford B[} «np & K % & fmigar
(Volkswagen)Touareg RS » §n {8 § & K 1% % * 2@ 4% < #(Grand Challenge):#
A o

2006

1.%& ~ fI(Ttaly)Comau = & 42 3! % — 3% & 57 & & (Wireless Teach
Pendant > WiTP) » ¥ 1 ¥ B A @ MPjrehs - X /B * o

2ABESF 2P (KUKAB# I % - g sl EL o

AL 7 (Reis) ™ 2 £ T Hced & R s H4p %ﬁ (market leader for
photovoltaic module production lines) °
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2007(1.p + % "' (Motoman)ts B & 2 7 32 142 B i 555 48 B £ > B pFh Poen's
RBEL .

248 BB+ 2 2 (KUKA)E 915 1000 2 7 F cfs 7 chif BEAE S B 4 o E 3
BEL v AL R LEBE R BR

2010 | 1AE A+ = & (KUKA)4 &) 7 -k Z[R7e0p 2855 8 % 4 Quantec > %8 &
AHed KRCAHE A 4% -
2.p A7 (Fanuc)dt 1 5 4 474148 % + (Learning Control Robot) e

2011 | % — 5 PaA A48 ' 4 32 ~ % 7 (First Humanoid Robot in Space) °

2012 |4 B4k 272 @ (Reis)de 1% > % & * 9 ROBOTstar VI(New programming
possibilities) °

2014 |6 B A+ 2 7 (KUKA) » % AG B 872 @ (Reis) & 5 35 F 5 Sk i i ik
(Entry of KUKA AG as majority share holder) °

2014 |4 WAk 2T 2 @ (Reis) 2R E+ o 7 (KUKA)E g 3708 B A 36§
(new robot kinematics) AUTOMATICA -

Boav o ®R % - #7453+ % (Seventh Framework Programme ; f§ #i- FP7)%
Aof$ 0 #-12014~2020 & 42 " Horizon 2020 ; 3+ % &7 (76 = % > g ¥ i 7] 800
RE O EMPRT LA ARTBEAH 2 AFAER DERT S > 2 308
E Ak € P o & THorizon 2020 ) 3+ & ¥ > ®op #3430 (V8 B A andijie A
o T2 T Pl S RTA B ATIRAY R v LS 0 E
7 H ey & Y % (Public-Private Partnerships ; f§ £ PPP) » & f* %' fpt AF 388 e
40 Bt ¢ 5 E A (Robotics)RlAkin s Ao T A ¥ 5L 4 o & o
WfRAEAe A T B R frdEAl o S 2 A iﬁﬁ%ﬁf«’é‘ DAEE A& Gk
§ PR nBdETRE 4 O o

A5  BEAR > LT Horizon 2020 | FEEEEONS SIS 18 A IUEEIES, » SRRV -
20137 H10H -

*'hitp://ec.europa.eu/research/industrial_technologies/other-ppps_en.html » £%{£4555H 2014 ££9 A 6
H -
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AL RBEAFEREY
BN

ERAPBAhzES B 0 5 A 1962 E T %P%~e— WEAL
wt%ﬁr%@&inmﬂitﬁAfﬁiz% AERPEAAY REE =
¢ 35:1.iRobot = @ ~2.3Com = # % 3.Intel =~ 7 % - ;,_ﬁ¢&m’;z})’ EN -k
AL R mﬁ&sg&ml}&]a— é&ﬂ% PATRE o L SFET g B AR i
BB 4500 3 T ho d 3t E BFCRHE60 #E KB 70 E K¢ ht BER o £R
PELEBE I ERFEAD S RLB G R TRE T - Y
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2GR DERL 4 oA 80 & R (5 FR AR FE RS > e g £ R A
%%ﬁ‘iiiﬁﬁﬁ’ﬁﬁjAj%#m’—%aﬁﬁ ERF B R
LT -G RFRTP R RBRT AP E L AR P BEC AR
a1 g b R ERASE AL F B

80 & ¥ {SHp s MEF AL AR WBEA DM ZRAR ) F - A EL D
ot e A% kARG &7 "Ji?“f-’r‘:%l& EFRFEALAAFFARE ALy - B E
Ao T - léf’lil?]m/m%#a?Aﬂi};—oxw_?;@q AEAFE Y A E-
EEREAFT > LARRY BEFAL b I e 2 4 2 Moy § /\,ﬁ:ﬁtr" ek
Ln*&—g}**"lgi%go,ﬁ;}i,{ﬁ}_m\,{;@,,‘E@ﬁ_* s o BRI G

()~ M7 #iare  HmEES

CH) BEAFIFLFREREF 2§ B R R

(2)~ e Fpes B B % 4 14
/«’L},@? s

()~ B - BERADEF PRI ~ 7 PFAEFRELE > 2 &FFF
FE MR SR G

AEOTE A BRABFHEAAPEL S0 B FRAPT TRAPF Y
3«?%*}&@&{;«1&%}3 /\*T@L;'q’qﬁ@r*;ﬁa?/\—%‘ig#ﬁ %%‘coﬁtﬂ v F R Bk 2
T AREA A BB AL AFBrERnE RS T R (G ke 2
A RGE - A BT IPEG E TR AMABE A Effeon 2 B U BY
A e kg A 0 BEARE i 600 FFE G OAR S B R AP S N AR IR TS
TRHRACAB I RERES L FERP D HBBAEF ST - L4 F o

L

PEfE > EEMERS B EEEMN 0 BEERIRE TS > 2012-12-24
http://www.libnet.sh.cn:82/gate/big5/www.istis.sh.cn/list/list.aspx?id=7590 » F{& 15 HHA:2014 £ 7
H26H -
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i 49 Ufnix%zj{m;ﬁ@%xaﬁﬁﬁ_”,{a R E KB OH-
R+ 0E Rl

B%&¥:ﬁﬂ%%w¢’W%4ﬁk*%* Ao iR A B e
TF S BE A KNFEe S 2 P A 1967 E R E 1 K e j(Kawasak1 Heavy
Industries)f€_# B Unimation 2> @ 31844 B4 2 H B s> 2 2424 2 & F » E*.‘
1969 & &4 41 5 — é;"l,_l;i‘,:'—if-,r KRG BB oL D Rd g AEEYR
MEZAEOWBEA AL ERL I TR 2 ) Bagiine p A 2 6 é,_tq—_,gﬁ\
L2l ﬁﬁ‘?mﬁ’f@f{a‘\ it/ﬁ”? BEfeia B BT B E A A i%’a -H};‘;r)’;\
FRAE PR A E il 2 E RFHY ) fE- k5 g ﬁﬁ\,
Y d Jécfj—ﬁf%ﬁff.%ﬁ e 8 ?4; ;;;@;gp?gu . rﬁg$4gﬁpﬁg A AN
4!"‘?3_)\%&3?/\ S EHpARLH 2 B .%z_q_ YRR RS RSES o 4 4 1)f‘:\‘$‘;
TEERA R A G AT & R SR 3 R
%@?é_ ) /‘-“xf_s’,,,q”rr)\lf ’#Tm40%;}ﬁ-3‘r;§é‘y b BV R R R 13/ml%’};§,
Rk ¥ = 26 AR FH P £ FEF R PRl P oopfodirg 5 o

4OFhiE- AFIERERE R APBRAZEAGFEAL L S EENL
BECTIROERI e A S THEAIR AP FEL DA EfoF Xoh s
Bb PR R SRy AARBEA LRV AR E N Ao Rl p
AR A OF RGBT 60 & N EY 0 70 E S r > |80 £ i X ¥
FRRH e DB P 1980 & L5 TAKWEA DY E AE Bl BAR
MREIAR ® BB Ao p AT 1985 E St E N4 A 48490 seh1 EHSE A
OB AR TWRE - 2 2F AR ARG T T Er BT AFBE
chif 2 L& | 01980 & 3 1985 & B 11 T35 69.3%:h3 £ FHFFH* - ¥ - > &
SOF A G E AR 40 17 1980 £ 1 1985 & F £ ¥ #E T35 43.4% 0l d
30 FF LD 182 7 P AFA e F AL G EWEL > A ER T PEL B R

PR RS ST A O EERUEES A% - hitp://jgospel.net/news/tech » F & i H HH:2014 4F 7
H26H -

FEMEL 0 HATHEWSR BRI SENT 0 DEERRE TS 20124F 12 524 H
http://www.libnet.sh.cn:82/gate/big5/www.istis.sh.cn/list/list.aspx?id=7673 - £ {& 55 HHA:2014 &£ 7
H26H -

SRAF B AT R AR A\ SRR A s - AR > 1988 4E3 H o g Y
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A AR A G FLFARRARBF O 0 X L ) ARBORNEERfR
Bl s T I s R SRS T Ol ] 5 A

LA SRR SR S A T IEE S ST
B RFfrena B a4 26 0 p R - g SR o E L
FRo 2RELIP TS5 FE 5000 F L E A TALEF 0 2 4RAT 50%01 A2
Eﬁf]h%?“ﬁﬂw&w%gr%&{j MR R A R D R LR R B R E A
i R I o

(2]

PAGHALEES HEPBAFE(oRy AL TAREE 2 e
%é#&—%’ﬁﬁmﬁﬁ’?¥%1¥%—Eﬁé$$4é#%§?4ovﬁ
A K 10-30& et b B oo Pplpemos FW 0 Al S8k

oo B A 4 s ,@ﬁm. oAt ® A ded 1 Rt e 'J”?'\zia“‘ °

peth o d At AP BB A PR B g # > YASKAWA ~ FANUC ~ Epson ~
Panasonic ~ NEC ~ Sony ~ Toyota ~Honda & 2 @ % A ¥ B 5 %w > p A FP
Bt a7 mehd1 8 E A B % 1. Matsushita Electric Industrial Co(6752) ~
2.Yaskawa Electric Corp(6506) ~ 3.Fanuc Ltd.(6954) ~ 4. Kawasaki Heavy Industries
Ltd.(7012)% 5.Yamaha Motor Co.(7272)"" o F]p 22 X 3t 4| 3703 B f & 1 7 £ 47
RS AR ELE RS E CRR L SN A
BEFLEAL R PR AR 2o

, ~

Eré‘b fL jiﬁ:r‘fr‘ri iiﬂg ,;3] 0 » Jre gt Hpe jiﬁa‘ﬁﬂ » 1 %gﬁg AR AP
R g AN AP ALE Y LGN E S nEAYLE 0 ﬁ‘f’-?:\ HBHHD KR
%P4k o 1 Epson £ ¥ % 6] > f 1981 -p‘-‘»’PF’“ﬁpié_— e, ﬁﬁﬁi}ﬁ% e
Fo g RN LRz ko ¢ F20F - SCARA k7))~ Pr081X6$\=h,ﬁ 7~
%2 (Modules) ~ % % % ¥~ #1(Robot Controller) 2 AL 3438 s sL % o Epson P v
ER R ¢ RA SRS i ERAL £ BREEDRET D

PAERHFRES - AP EAEAFERORTZ - 2 ¢ 2 2 E 2 7 RoboCup

B AMRAE - 20147 F - H 11 -

OH AL EZED » http://www.meti.go.jp/policy/mono_info_service/mono/index.html » £%1% #5355 H
HA:2014 457 H 26 H -

>12008-2010 SR ffES A SRR BLATRTEN - Jbat P ERMEOREEF L > H9~H 14 -
 H A AT E > H T EHTRI(2007/04/30) > B H
http://www.tairoa.org.tw/column/column.aspx?column_id=19&column_type id=1 - F{&i&55H
HH:2014 28 H 9 H -

YT AL &EEL 2014 45 7 H 20 H eat:http://global.epson.com/products/robots/products/ »
S R TR 1 %‘Q@ﬂb)@“ FELEEAE B AESE S - SORHE > PERE] 103
FESHAH  BEERE £ 13-
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2007 £ & 2 EAERE Y 0 5fr6hen1 EHE A LT RAE S &
# ® A -p # i (Robotics-Automotive)4g 3 e7% H-ik 3 5 (market share %) » FANUC
% KUKA % 5 iE 15%~20% > YASKAWA %2 KAWASAKI 7& & %] B ik 10%~15% -
NACHI £~10% > ABB it 5% » H s & 15%~35% ; @ A B A -—- 3 ¥
(Robotics-General Industry)4g 3 # 3-ik 3 5 > YASKAWA it 20% » FANUC i
15%~20% > ABB it 10%~15% > KUKA it~10% » KAWASAKI it~10% > STAUBU
it 2% H s ik 20%~33%-° 2@ 7] 7 2013 # > KUKA A3 BA-pH i A% > &
HE TR A g e 307 5 B - 2

KILUKA
KIURA
Market position Robotics Market position Robotics
= Worldwide: #1 =  Worldwide: among Top S
=  Europe: #1 = Europe: among Top 3
Main competitors: Main competitors:
Fanuc, Yaskawa, ABB, Nachi, Comau, etc. Yaskawa, Fanuc, ABB, Adept, Staubli, etc.

Source: IFR market data Source: IFR market data

Global market share of articulated robots in 2013: ~14%

Source: IFR market data, final figures 2013
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7,000 4 5.000
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g 6000 1 4,000
0
5 3,000
% 4,000
= 1 2,000
. 3000
= 2000 1,000
% 1000 0
T
~ 0 -1,000
2003 2004 2005 2006 2007 2008 2009 2010
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=@ | 808 | 1,251 | 1,007 | 1,244 | 1572 | 1,706 | s73 | 1,928
—BE0@| -218 | -249 | 100 | 840 | 1,213 | 1,705 | 2,482 | 4,237
$OWA
16000 1 600
~ 12000 } I—
0 1 400
@ 8000 |
/ 4,000 } e
|
0 0

2006 2007 2008 2009 2010

B EFELSERT) 2,085 2,785 3411 3,055 6,165
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l’{ SCARAZE A ([BIFEPEHERY)
SCARA robot
FLF BN ES A (Selective compliance assembly robot arm)

SRRt e S R 1 55 5
SR AT RN ES A

FEER N 28 A
Deltai$2s ) Palletizing robot

Delta robot (High Speed Parallel)

PREHRSSA
Articulated robot

Eid i - TN
Parallel robot
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Annual supply of industrial robots
2011-2012 and forecast for 2013-2016
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Hhohdh ¥ - —E;é}gkﬁﬁﬂriil - B E S e R g e, T
PSR R adEe RFR o AETHY - B hE #%r’ﬁ R ;_»],:JL
(Business Return) | 5 g £ 5 ¥ Fra2 frg A% - # ——’Wmf?ﬂ o o R
FE TR AR s R E o RTINS RS My 2 2
kﬁ‘kiﬁiﬁﬁﬁﬁﬁL”@Jiﬁﬁ°

A ) RGHEE TERAR TR ERE RS, TSRS B AT
P @ 322 P00 &2009 £ & fbib b Y g R LR (S KB4
131 %)+ F¢b > 2011 & F19lid £ 5 478 SR F g Ry - =k Fd6H

T/?.f@liliﬁxﬂ'l R P A 311 < » &> %ﬂliﬁ'~)@4é“cl KA HEP R
ER S %?%ﬂ’if%‘ @ E g E Y E AR R (F L F AR 1623
2)z2 7k Lﬁ;miml SR AREIR TR £ AR AR

Hp w) 2007 2008 2009 2010 2011 2012 2013
FHCEIE (F#) 5,532 6,444 4,374 9488 15,819| 12,372] 12,443
FELA 2,322 2,539 1,379 3,639 6,497 4,733] 4,608
¥ F %‘j #* 1,296 1,437 1,057 1,498 1,931 1,959 2,239
TFEAE 1,028 1,100 324 2,141 4,566 2,774] 2,369
P A 1S E ) 939 802 279 1,689 3,809 2,003] 2,022
ERFH (R) 4.67 3.98 1.31 7.41 16.23 8.13 7.96
£ ) & 42% 39% 32% 38% 41% 38% 37%
¥EF 19% 17% 7% 23% 29% 22% 19%
A 17% 12% 6% 18% 24% 16% 16%

322 P APHFESY Fes”

R Lt E LR L G S B
NECRER S Raas S UK iﬁr?’ ¥ *Ms—‘*’ FTT B L U A R o FI
AL R TSR R R B R TR BE R B(1590 0 F-L ) | s
B mﬁm

d TEAVE A pes @Y 3{—, %)j%*f!]f,' B B,,I%’ ] E‘i’!"%%’\‘ » PEIT
k> 31 ¥ p H i 22 4% L (Industrial Automation and Robotic)£? = B A w3
Dimensional Additive Manufacturing or 3D Prmter) CERHM AL BRI X
tgvy T2 ToApM B AF W (PEE)REARS FiE® 2 m(F- L 4CP/E 5 322>
FRPBFSPE { F i 40) -

PTWSE » ZEB A 5T Bk HIE:2014 10 A 15 H -
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20‘49Lﬂ L E i 21'32'\;&&‘&&&&*;%& 1,288,201

i
1 ‘ . 7
b |hlu'.'|\ 009 g4 et v 8
n "By | oo M el
Y B M s
i 02 %23
P [ 100.00 | 43¢ ¢4 65572
— ™ fj i
BRT@ 27376¥  MVS 45068Y  MVI0 66243Y w00 1100 264,240
5 : 53,48 '[ .I -I 0578
1 T 4
el B e (HER! % Ty

FETTM 2015 0534 ERTY (7 77 B 7, 7 (7 LA T e
. BEEHERENERREY
1 T 19 2487
i
ol i
L), L a2 (I
e 9
16,50 w0
[ a0
T8 a5
10000 -20.46 .I 'I .I 01
"
— -
T ENEY L7 R 7 S 17 B U U TS

EPS| 2009 | 2010 | 2011 | 2012 | 2013 | P/E |>»Robot - 3D Printer.. S r L AN
- fEZ T » HEEESEEP /B B

Hiwin £3 131 | 741 |16.23 | 813 | 7.96 40 > L E S AT - R L LT/

AifTacoofliZy | 710 | 7.76 | 9.00 | 736 | 10.55 | 322 | el facssmiinibiia e &

B 3.2.14 48 F-I g2 5% o d s 10

'OTWSE » 28555530 BT » AR EH » % iE s H 2014 £ 10 H 15 H -
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¥ & AR+ (KUKA)S 72 B %245

B+ (KUKA)2 &% B fd 2.4 9. 5982 -9 o5 & i (Johann Josef
Keller and Jakob Knappich)>* & -+ 1898 & £] * *™4g B en B £ #7 F(Augsburg) »
KUKA 2 2 & feankih T4 ‘fié‘v’?ﬁ‘ e % F (The name KUKA is derived from the
initial letters of the company name “Keller und Knappich Augsburg” .) -

The founders: Keller (left) and Knappich

@ 3.3.1 KUKA = @ g4 4

B+ (KUKA) 2 @ e B L 28 ® (Robotics divisions)£? & %38 F* (Systems
divisions) » F+ & F o kA1 BATB SAE AL S P2 - o B @ 2TR G 8,000
LR > 2013 £ 48 E £ I g f(Order received) = 793.5 F & % ~(EUR
million) » & % SL38F § 4 s LINL6 F @ e ~'" - p 1898 #4]= s » € &2 %
B R AR T 044 5 1898~1956 i 4139 (The early days) ~ 1966~1973 i &
# (Transition) ~ 1979~1995 3% 5 #F (Expansion) 2 2000~iz 4 e & #F
(Concentration) > & £ 2 2/ 4r ™ :

%33 1KUKA 2 7 & k1 SR A e 2 58 2 mm'?

1898 | £ » 1€ B e & #7 #F(Augsburg) -

1921 |p % Bfr‘ 4F 2 #f (Self-clamping drill chuck) £ 7

1956 1.8/ % - Srkfafore 28 enp d 054k h o

2.5 W HARETA B (Volkswagen AG) i % — & % 2-'% 42 5 (KUKA builds
the first automatic welding systems for refrigerators and washing machines
and delivers the first multi-spot welding line to Volkswagen AG.)

1960 |+ it flid @B 20 F 4 f Bk K -

"http://www.kuka-ag.de/en/company/history/ > x{% 555 HHH:2014 £ 8 H 10 H -

"http://www.kuka-systems.com/en/company/group/history/1898.htm » f%{% 555 H H#A:2014 4£ 8 H 10
H -

8-80




PSR B PR ET T EIE N T 15571 2103 ZE MR R R
DTS LB i e 2 B SR SRR < 2 - LU TS e 2 5 25 P

1966

L= 27 ped §m e Fo B Href %:-—‘F*f (KUKA becomes European market
leader for municipal vehicles) °

2,43 % — B A 4% 32 4% (Construction of the first friction welding
machine) o

1970

g+ fard e o 2 (Industrie-Werke Karlsruhe AG) & & = = Industrie-Werke

1971

Karlsruhe Augsburg Aktiengesellschaft » # £ IWKA o
HEE+ 2 7 (KUKA) 5 44 9 - %;‘? :
% 477 & (Daimler-Benz)i: = A%< | S0
MR - BREBRAOBEL B
(Europe’s first welding transfer line | g
with robots ©

1972

#]:$ ¥ — Magnetarc 7 4 5% B] % #%(the first Magnetarc welding
machine:MIAB) -

1973

FLRWBLAPAE BFILRS
- ol AT mRR L EHE
A FAMULUS(the world’s first
industrial robot with six
electromechanically driven axes.) °

1976

LA B#- B 2RO E AR
A](a completely new robot

model) : TR6/60 o

2.:8— H ehd i o IR6/60 % =
IR601/60> 3% %78 1y @ @ B
HEL - BLEPE LR L
(a "KUKA" will become a synonym
for robot.) °

3w e R K R B AR RS 2 8 B L o 2 (The founding of KUKA

1978

Welding Systems + Robots Ltd. in the United Kingdom) °

— 1]

IR 601/60ie » & 2 A 0% - 3 | o USSR |
W ag\g,ge;g‘uﬁa;;,_%jg_ﬁg : 2T
(Daimler-Benz)fr4& 4 (Ford)(The
IR 601/60 goes into series
production in 1978. The first users
are Daimler-Benz and Ford.) °

1980

= 7 e > IR 5k K v (Successful global expansion) °

8-81




PSR B PR ET T EIE A T 15571 2103 ZE MR R R
D RS BB g T B SR B s 2 LU B (b 2 F 75 )

% B % 513 ¥ (the US state of Michigan)’® 4 % L+ E 4 = 7 & = (KUKA

1981 Welding Systems + Robot Corp) °
1983 |z B(France)fr & = fi(Italy)# B 4 & & = = o
1984 | & 5179 (Spain)is E 4 2 8 & = o
Lyt UpFBelgium) B B A 22 2 = o
1085 AR EF 2 2 (KUKA)BE % 1) — 33760 Z 345 B 4 £ &F(a new Z-shaped
robot arm) > *xt 3 & %I 7w 183533 7] (ignores the traditional
parallelogram) » ¥ = % > ®g 1 frends 7 B o
1987 |[7H & (Sweden)f$ B A &7 = = o
FHSIEE TN AT EWEA S RE O ATOEMNT BRDE
1989 | (Equipped with new brushless drive motors) » 4 2L8_ K @ & ffcF & * 4
ey j ol r s 81 240 2 7 o
L% - 2 F 578 o BB 4 %
Si(Delivery of the first laser
welding system for roof seams) °
2438 § 397 8 (Volvo)ik 3+ ¢
B AR ReEERE
1992 |(underbody, side panels,
crossmembers)e@ 4 A & A
(the body assemblies) ° ;
3.0 SRR KR E L Ak s 8|
it e d Bhdh ek B o
v BT B W3 ARk T2 2 7 (Dong Feng Motor Corporation) 4 1513
1994 |.. . .. y ,
RE R R F
1995 | % Wk EDetroit) B HHE B A A Fehd 29 8 = o
1996 | B & A3 A T N B A f4 % %(PC-based robot control system) °
B+ EA G AP k[ L 27 2 (Founding of a KUKA Roboter in
1997
Wolfsburg) °
B W i%“vﬁ%r—‘ﬁ TR LR e AR EE Z 255000 BB E A A
1998 | £ D[ ERAFWEA PARP 1993 E KN 0O T R - T BHED
#2(Long-range) % & 3| »c{* jv (Heavy payload)#% & * -
1999 | iF 4 %48 B 4 32 {715 422 ¥7(Robot remote diagnostics via Internet)
2000 | ficke it 4 &k $v(Modular production systems) i+ & ISO9001:2000 =733
# (DIN EN ISO 9001:2000 certificate) %2 Soft PLC -
2003 | B E A% - S4F %48 8 L Robocoastere ¥ IL R 5 F 7 7 FraE R

(Flight simulator) g 4= Jn 3] ©
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2004 | Hpsp AT A B 4 PKUKA KWA(LCA)hA &0 & 7 e d A f81 25
o Bt PR 0 B i IR R Pt /i # 0 (optimum ergonomics,
fastest loading time and most compact design.The price/performance ratio is
remarkable/Co-operative Robots) °

2005 | B % > 18 % £ (Safe Robots) °

2006 (1B E - SR s EA
(Lightweight Robot) °
20 M3 AMHEA LY R
/% if (Shanghai/Qingpu) » $#7 :

4 A~ 52,5005k — B{L g

PR 200 T 3 5 o 150 T 3 5f |

e * 012 E GG o % o | ek 3 T
# A o o S T

2006 |fc P4 B omniMove B~ H R B H T Lo i 4 TR PRIAB B A B 5o

2007 |1AGRE+ = & (KUKA){E 215 1000 = 7 F 22 fr g SR B 4 {r £ 4
TEREEERE V- REETY FETENY F
2.67 B (India)+ 2 & & 2 o

2009 |42} RoboSpin > £ T A F|H T gk e - A B > ¥ L A%
WEARY B0 §E TR EREAR Y 0 R B AT T R A
Bl E RS RS G2 B E AT

2010 |d&d - EF(RTOR EEE A Quantec FEI F A 5 KRCA 8% < 474
E o

2012 | L& AT anfR 0 2 A R B 242 % KUKA flexible
CUBEKUKA (standardized cell concept for welding solutionshe) °
2.4z 1 Agilus B A (Small payloads efficiently/speed) °
3 AvAR s P AP B GAHLS 2 P 4% > d R L endF R T75.1%3 4e 3195% o

2013 |qzpt# W UTICA 2 @ B8 2 2 /i R /g d i P R e 4 &
B E iR B R ehh 3

2013 |z B R L CMA 2 PR AAB2%F2 A 2B E2enpiua 4 o

2013 | fxBAL B Reis o @ B F 888 R 45/ k /T 4 P i 4 Tis o ¢ BB S o

2014 | ¢ R Az 2§ o 4 20,000 T 3 > 350 LR 1 ehd A1 g o

2014 | zpdiz B Alema = & P~ {8 g3t /i chfr sy 4 X 8 SRR H o

2014 | ghA Skt e A8 B A 5K E ¢ Best of the Best(# if %) -

2014 |46 W4k 7 (Reis)Z AR E+ 2 P (KUKA)E BN 3T B A @6 4

(new robot kinematics AUTOMATICA) -
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B+ (KUKA) 2 # 40 # % i 5 £137 A & 5048 $ 5 (Innovation leadership for 40 years) » # £1374& &7 & 4o !

1
e

=3 =

: Electromagnetic Robot Long-range Robot I Entertainment Robot : Lightweight Agilus
' with six axes: ,Famulus® Heavy payload Robot Robot small
payloads
efficiently/
st | Fist | First spoed
Single-arm Robot Robot remote ' Co-operative | Robot Titan
without parallelogram diagnostics via Internet Robots (1,000 kg)
'Real time PC-based - Integration of . Safe | Quantec
Robot controller Soft PLC Robots KR C4
1973 1985 1996 1998 1999 2000 2003 2004 2005 2006 2007 2010 2012

B 332KUKA 2 7 40 & %k hg|374 S5 F

Shttp://www.kuka-ag.de/en/press/speeches_and_presentations/ » £%{% &35 H H#A:2014 4 10 H 15 H -
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