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Abstract

I n 2017, both the total production valu
total export value of machinery equipment reached a record high of NT$1.1
trillion and NT$ 779 billion respectively. Furthermore, the machinery industry
supportsmore than 230 thousand direct employment in Taiwan and inflieence
more than 1 million people indirectly. Meanwhile, the governmestgramoted
the devel opment of the Taiwands machinery
throughthed Smart Machi moemptl mecu Proyg.rR md si nce
After the introduction of Industry 4.0 in Germany, the trend of smart
manufacturing has arisen globally; at the
faces many challenges and changes. With respect to the technical devdlopmen
the leading manufacturing countries such as Germany, the United States and
Japan have revitalized the manufacturing as an important economic and industrial
policy, which has enabled them to maintain a leading technical competitive
advantage in smart mafacturing equipment and related service. On the demand
side of the market, the global machinery demands have shifted from China to
countries such as Southeast Asia and Eastern Europe. On the supply side of the
market, not only Japan and Korea take conipetiadvantage through exchange
rate policy and bilateral trade agreements, but also China continues to improve
the performance and quality of machinery and cultivate local supply chain.
In response to the opportunities and challenges faced by Taiwanhinarg
industry, this year the Taiwan Association of Machinery Industry compiles a
white paper for the smart machinery for the first time, which gathered the
opinions from al/l experts in this area. I
current compative situation in the global and the strategies for the development
of smart machinery in Taiwan. This white paper includes five chapters based on

the following aspectsthe global trend of smart machinery, the current status of

Xii



Taiwan and leading countdys Smart machi nery I ndustry,
Tai wanbdés smar't machinery devel opment, t he
for the smart machinery in Taiwan, and the requirement from the industry and
proposition to the government.

This white paper proposeeveralcompetitivestrategieswith regards to the
severe changes. It covers the international marketing, trade and merger and
acquisition (M&A), cooperation between government and machinery vendors
with respect to the transition from precision machingrysmart machinery and
the realization of the smart manufacturing ecosystem; cultivation of basic, expert
and interdisciplinary talents; and credssciplinary cooperation to promote the
transformation of Taiwands mac hlisystelny Vvend ¢
integration to smart machinery system integration in order to emhdhe
competitive capabilities.

Through the release of this white paper, it is expected to be used as an
important reference for the government to implement the smart machinery
industry policy What 6s mor e, by carrying out t he
white paper drives the machinery industry to the next generation and becomes the
momentum of economic growt h. 't i s hoped 1

machinery industryeach NT$2 trillion in 2025.

Xii



G I 4.0 J
o 1 N T €
TK =1 A A
g g ayY 1K
TaATpE L q21va LY g
y 4 3 N Y ~° | E
A N e ] 1P,y H =
o}
i YAT € hq ( 1-1)b
Cy I o]
] 7 I WE
o)’ WE eY w [|XAB
| o ] M ¥ <yl UyMOYy @ ¥
a U = AYM = FYu
7 d y ny am
Y u T | W€ L
¢ CCOlY u A b u
n N €B | | 3 Y €
O H” NpA nNYB €
7 y 1 QN y Loy
S+ L& Y u 6 Wk 1+ W Cn

5% " 1

an yn y

n NoY
PBY YW, u
nzco p €
A ¥ WE oo 1w
M 1 ©
u” Mp K A 2
0 EI bw
Y b I
4 0B ek Q]
B W nool
Q Q x &
- B |



| EB ., vW oA " ", | MWoyvMAo <
YE 4 o0 M EDt 4 bt 1Y H °
N zZCol p J£?2 R Al EY ; £H N
Ry, " LT T A L £72
RMWoyMdflo € 4 oMW EY H "1 cny
ol E A a3 H{W 2Y YAW YWyt
RO W uy4m R a E~"NpA EY A~
E T L,y m e p Vi
V3 Al S
3 AN T n 2 YA~ 21l
20001 W WY T3 ] 3 ANY £ EB A
N | (Sensory 'Q (Internet of Thing¥ loT)Y O Xy
(Cloud)Y N (Big Data)Y WLl (ADY W (Smart Roboty
/ /. (AR/VR/IMR)Y BDw’ ) 3 Yot
7 N ) N ay y Nwné £ Yoy 7z
1B AT T )
Xy & )
M € 2tV Il NLY® YEPZ - Y - h
OYoni U A / w, A D> L ~4XA
T W 0" NY/ G Y’ 4 QN uy -
iYo3 M YWuyP u o PN o0ce€¢& |
u v a T QyrI= " p Tl



Xy N 1

W NY 19801 OY&an T Yv

p ~EB | 92131 LYX OM z" A
A A 0 L) "H NA YA vy ywA
O =3 / A E A Yuoe

E B Yufi k1 Ae ~ A o4nm N
ST CEfi Te WA L

20131 Y t EA ° ¥y A 1
] BYu AW30TA CA Q Y pll 4.0(ndustry 4.0
AN T H Yi3, 3 Ay At A v
30 ¥W 20 oYy B. A Y plJ H.
(AMP), AMP- A ] m T A3 Y
3Yu T A ¥n YBq y ® y

w Ly oy LYP pn (American Makey Y
16 Anpw R L

wAL AT QTwb o4 U Y
Wy yu Q y Wl 30U ny”
owA 1 Q2L B2tV AM Yb® 20151 ph

2025 ] ™M € ' 7 9 1007+ D2t j
CHx T L Mo / nYniB Z

Q2VY’ - Z COf B Aw ] N

~npd " 20161106 A Y

T3 LT A mcd ( 0)Yuy,

ncd ( 0)Y 5 v A

Qe

L

y J]



- DE B RIS
© RER BELH

- mEN

- BE

- EE

EICTRIE FRE Bttt
R OEE TR K
S o] K B % T 3
EHREF B K

EmifsEag

ERREE

SEE T
T#4.0
ST
W

EmEaniERMEE
FEUCEEHE
EEMEEHL
« EIERRRIMIERE

\\\Qﬁﬁmﬁﬁ

2t B 3 £

HNEELR

BEMEA
Yk

VR/AR/MR
3DAIEN

- HEERERKER
BREARER

s MAEBEERS
EERRBRER
POERFE

NW oLy IEK (2017/11)

1-1 J]

YA




3 I 4.0 7] M
¥ 20111 46 p LI 4.0( n Industrie 4.0) E] L
I'A Bgn | (SIEMENSe @ BA _ ¢ Y O
YN AAvYANT 3 ol a nj T3> 1 T A
L NOCY Yz X T mA 3 eYaz’
S 0 X ] G L~Y M N g
MA Q2 FY A /s
AICT3S YooY ALl 40 n3 | YW )
A Q L
I 40A E +VY18 31 A v i kR H 2a" we 2T
I *A CuYEL2w1® YO HRi A€ 1N 3 2
L nYqll YA JyuNE]L 20w 7010 OV N
> 03 n/ tn LY W tul € Y| o 3
=Y J] 3 A Y
A n N N i xung I AT € N( 1-2)
NEEEeEmes e W ey
SEVERARREA A EETHEE
B R
- B=RTEER ERRK
19t &R ~ @fsf“m
20triens :  [ENESEE-i,
E_RTEZEm (CNC) - T##:A PBAFBEAFERE
18tHACAKH : FITABSERITE E8LEXEERE
E_NTHEER BNEA ; AKAE ANEES B8 %
EREa . uly B SN9L RS . BEEEERAYE
¥ wEEx @ A2 REL- B - WHNEE
HEXBR S AREE . A#HE
NW oLy IEK (2018/04)
1-2 1 YEA neé




LI 4.0Az n ] Yo' a o N Ff(CyberPhysical Systen¥s
CPS H N A oYdUuo 0 y | N éRm O
A'™H > Ah MW N h(CyberPhysical Production SysteMh€PPS)
’ moYCPPS WQ (loT) & (Internet of Services)

Y | (Smart Gridy 7 (Smart Product) 0 (Smart
Building)y "Q x (Smart Logistics) P  (Smart Mobility) n Y»n >
LI (Smart Factory))
’ W I £ P A 0 LI W nMY XWtoe L)
wWoitA T b
1. RMnanmn E
2. F n
3.At f Vo
4, F N 2 vni
5 () W 1A
6. f we
7. =UW Mr AX
8. = Qe
v A/ wWoYLl 4.0 9 WtMo t A
aw d
1. ] -y 7+ YWy , € o 4 O 7

A N (Smart Production) n |,

2. MUy UW EY O I o "H p A

N (Urban Production) |,

3. . v yql Y i 309 | q°n CO
Yo zX v vl YOuXo A =W (Green

Production) |



AT 2Ll 40 n e P A nC " Yuoy

H™ A N YWUG N N
(Acatec) LI 4.0 mtd>Z GYunq Bo 9 q
40 o ( 1-3)
NJY" Bo 9Ye “ n . 0
(Computerisation’H + o) L T3 G B g
W A (Connectivity}, P 1 V. ouyoy

e 9L 40 e+ A L
I 40 96 Hzx M d

1. K o (Visibility) doVv 1 y G n N W AJqYb
Th ° MW U L K o 2KW 6 B T
Wy B 35 |
2. 'Y < (Transparencyb 35 QN GiLAP DA, YP h 7
U N4, Lz 6. Yo o6 BXi~ p f CO
Ty i
3. 2 (Predictive Capacityp’ K o Yo 2 oY . G
At A - neg 2V CEh aw nw up K
WAt G g AU v yY 1+ JJCE G¢K A CO
4, f (Adaptability)d em B 2 T
Y néuyls . cd Yo e 1y 4myw

oA ) P X1 A hsonu A



x B {EREER i A T#4.08588
2 Digitalisation Industrie 4.0
ﬂ How can ar?anomusr n achieved?
S B RBEL
ERAFRGREEE
BEATIE B Eﬁﬁﬁﬁ“
3 BREREA
> BEAE R v\{hyu'n ‘h:afPeyr_ning?
ﬁ'»ﬂ!ﬁ. mE
What is happening?
"Seeing”
R
ComtEit : -
L @ 2] (3] © 5)
FHEHIE BEES ajiR ERE FERIBEN ErE

NW Acatec(2017/04) LIvi IEK  (2017/12)

1-3 I 40 A4 o




T o 4dA puy 40 7 4
CyA
17 201171 R U R J] H. (AMP), AMP
A e Q (Public goodA n (Creative destruction) Y~
e -M A njpwy 0o E wné 3y ¢
/] 3 9 MNP (Valley of death) z P/ T Ty Uy
ywvn o4y oW YF J] 3 Y 0D
f L
AMPA 3 LAt A L A3 Iz YW>
Q2) 3 A 2Yoy 0 Yy © oA ] £ 2
Wy AUwW Lz p |/ Bgd A T3
Fy Yoy wn A (NNMDY ¢ J] 3
o WB A Y N 1] mY @A Nowwe
Y n € A O}
T 3 ¢ O0d M P e AY’ 20141 10b §

h REPORT TO THE PRESIDENT ACCELERATING U.S. ADVANCED
MANUFACTURINGhH &  § Yuo 2 A wttdC
W o ] o, (Enabling Innovationy *  WW O i

(Securing the Talent Pipelin¥) B (Improving the Business

Climate) u 9 Lr > AAMP20! |
AMPL Ao PG NC W wn (NNMI) N W
)| 3 Y o] NNMI Fraurhofewn uvy Ll
3 wn (TR 3 nYy' 1 7 3 q wn
Y 30y P i YW 1’ W n 0
A A L uoy o~ Y un2d" @ Y
/ A~ . 3 wn o (IMD) G y € €&



U y v p~ 0 y~ 0 .

EL Y o/LuLY Vv p A Yy TX%d b
3.5%y ¥ 18 2500 WE "H | 201771 p h A
(Manufacturing USARH 4 Y W y 3 Y3 ©J]

A9 A, L v ¢ Q2 > Yu E A
nlz |ed / y o y oA al-~’
/] 3 Ao0Y ApbaA B 4 AAAMP 5Y6q

= A vn q)

ydy wA
wAd A® 20161 ="QR 665 A M Yol o oV Ww
A T WE wVYt o A Q2YH Xio>ne N 3
WL &8s P L YXI A2 n NTX n°’ N 20V
v O ;7 Zh& H T . WB ny -~ A

F 1p1 = 7|
wAd AL, Q Ve Nuy WL V' W Yb p A
up GCJ | 201518 YWA pWw2030Tt /413 Ah

a W 4 @ S0 All 404 A a W
hp p A T ollWo Y Xy Yw 94 n
loTy Big Datay Aly, W 3 wouy n
u Xy b
- Q (IoT Acceleration ConsortiumITAC)hZ 3 At ° vy
oA oUc+y At Q nA |

WN EPp v (RobotRevolution Initiativé RRIXbZ 3 A+ 0 UCd |
Wy E Y W n ABHT A, uNJIA |
- WL v n Mi (Artificial Intelligence Research Cen¥eAIST)hZ 53 At

W BT AC xAIYA V|

10


http://www.epochtimes.com/b5/tag/%e7%be%8e%e5%9c%8b.html
http://www.epochtimes.com/b5/tag/%e5%b7%9d%e6%99%ae.html
http://www.epochtimes.com/b5/tag/%e7%be%8e%e5%9c%8b.html
http://www.epochtimes.com/b5/tag/%e8%a3%bd%e9%80%a0%e6%a5%ad.html

w A v v b" 20151 10b > YA 'Q hl

TCY U v | ] D43 Aq! wA PAG U n
S JYF loTT1 3 W Yuuy, U o4 Al M X
Kk 047 N AT wWB A @ AhQ
A%H (IoT Acceleration Laly) Q A C ™ Vg

UTo unh o A (ProjetA X vy | u. By UM A

) Wy o0 AMn £ YBHz y A LWk
Q A b AO Toooy ( LI Y Smart
Factories) LwAd A O I 404 LI Q AXy W
Y twA n - W 2 Ma2AY 1+ b~ 0
AN W F » & A F 1L. 1TwA Y, K= AT
H" Iz Yu Ay, LeABqdH y y
n +yul ¢ A N LZ3A° t Yu 4
Fwo 4 uN |
tyM €
M ° 20151 5b e XXh M 2025 BAYZ3Aq
10T A 3 / B Yv M 5> Ah € N th
AL " h M 2025) M & 10€” A Y u o€
Lo (@15 T E W Dz A% | 57 €Ll B
z M Ly o L yUul Ly = y
L
L 5 £ do3 20201 Y ) 0 BRX
cVY y 3 DAM A 30%Y , W 30%Y N6 -
M a 309, 1320251 Y ) n oY i 3
DAY 50%Y ;W 50%Y 10, M9 50%,

11



®1-1 A M 2025 U
10€” / 9€ e
C' —Qs3 A 2
Llz )é 0 o =
E w oll
o U u 3 F 4
S I i ) I
- HR - €2 ) v /
2 q
A M HO
DN A B
MR 0
NW oM (2015/05) LY IEK  (2015/09)
t U Yym 4Aa 2016185 p h LI
I ri (201620200, G u JU L ntzv o o
hxtXh B A 4y A y Y
) A 0 YX Juy X A~ -
u E £1hrx XH FE 2 =Y 3
v /L1 -6 ny° K Y
0 £ NY”~ E
M LU- Ppb 20151 OVY e % (
7 W 0 U r € Y T
¥ 5 p YWF cd i ]

12




X Ta n oy

f Ao MF 9B Yv oo N (B
4 Co W) T E Al y B Xi  ACHhAW
ud feUWHT3 A L Qf L uwe H N
t Y L | 3 3 Pf ALW T oWy
D], téMW zxnN© o <A L T4 ICTS y a Ju
f ~ A2 LYE via ulj] N A N P
KW W zX L
’ novY N T A O WWM At 1 Y
B u oYWy n 7 W CHAy H
ADNu L., ny ; iy cu
] W Iwi ]
3 nK f3>¢ LI M B A bWy y
;A y e . wo MY ”°
oN Wwuybo S| N A Abjyd
0 mé¢wsN 1 B A
y y fy "3
T yF e P € <A Vou
C W _ B -
zX aol HOM
A At A n CO
L T NA YLz W Y o
a- oA Tt Yvn = Yu a
£Y s AT Au % Wyud "AR | N | b

zZ9( 1-4)db

13



4. /
’ K n’ n v y
w A", wy W o1y [N ymnm N Lo
NMOKH A Wt 3 VYb n° A WIN A
nA, o £ We L
ERREMEA | sxmins
AR AT SEIREEEA | AEEEEEA
B9 BR SRR i | RERIHEA |
BREAE ‘ B AR I RIS FE R
| wwm | | mmmsA BEEER
/ \ WAL

| Alég | | %ﬁ?L BEREE
E*3
| %m | » A BESE
’ §§Hﬂ*“1_ tm-s-i" %%}\ﬁﬁﬁ
——————J B EER

| E=ER | | mrrz | TRAAOR

\\| I// 022513 e P

NWw Lv IEK(2018/09

1-4 T n oy
W B4 /b A n t Y vin B y
FLY y y yJl DNy y
N Yw > A YouhrT 3 DV o Y
W y A’ Y > Vol

14

=i



y e Ny SNy Wl ARH VRW A
n

Y W AWM ue & Yu 4/ Ba oA Y
M f " CHA, |
) NMA z n bg ( 1-5b
1.via B P 7 . L Bq t . Imé (CAD/CAE/
CAM)Y & A £ (W % 3Dw’ 4 £)Y oy y
né Vol 8 M P u~ 404 /
W 4 nj

2.° A JUF L1y v 7 YWy JUy 327, YD
7 YHTE€EL£ zypHzB Y € vi Uz v

w =0 L

3.° I BA y E Y° 37 JUH ; AT Y v
neE aJu W a Nuaodu, NAY LgqWw u N
AWK PN W

4. o Wy . QuN P4 QNY Lo A
L

5.° MY Q . Yu

N 4 y e N (Bigdatap ¢ w P F 1 N

L

6. LY Ll m zi ACOYW Ram 4 o -/
A EJ

15



ER/BAGRE R - 9 EHEE
i E RS /3DFIED

iy s
2 g L mmmem
L

15 R /R 8 RN R

SR sRE

DR/ RS/ RS RREL  CUEERRE | Theon |
. Eman T
: f?ﬁ% W NTERNET ol
. AR/VR el PO v
NW LY IEK(2016/12)
15 S a

16




X / A

=

¢yl GE

7 GEe @o YA LI (Brilliant Factory)Y (Lean) B
(Digital)s Y Iz N (W Wy ARy Digital Twiny Digital

Thread Predix Platformy J] 3 Y co6 4 A ®
il
GE U] 3 LYB J2Ff U3 n° i
A el GEP LI Q A n ] ey AL
Q %y Predixy At BXi P T Y W
5 AK: wQ oy R

<
s 1
—

Jy Adidas

~

T O 7 Yt alW DAYo~™

S

M vy €y 1 "] e@t?, T4 EVYS B
| (Ansbachj, 7 U € (Atlantap U Speed Factory , 8 v
w 3 YO>S oy Q Ty 7
1 A ¢ 7 N L

m B° 1 pof D T 18 b T

i

Al QY A 4 1 €. ol LABCT K
q, ol 0 Speed Factok 0~ 3 A N4 /b
Eméy B _ LzY B Ar B . p R f4m EA

7] Lq .U Wy As o « I
2Yv 17 uy> . LY "¢ 8B O¢| L

17



Ty Bosch Rexroth

Bosch Rexrote @° Ll c n Ynw
e@ AAL 401 3 N n) n Y, n e
F10%y 4 | w0309 € A ; 7 AWA35 FR3
25 1 4]] “6 1 N uydsA KO1 a’' |, 7
I A 1 OA4J]A5~3m 3°Q0 O ud | 62w
G ot 1yG}
N viwt s o
.WRFID P -, 7 Y | W 7 Yv Y t 0B
zx 1A}l
- K yB ns= ollW Y VvV pw B AF LI L
V WVF Gse A= nLUWy |
MES/ERAN MA ;" Q vA|l NY viu ° R & o
a | WV b K M a2a pW ]
’ LY Bosch Rexroth 7 A3 Gt

Y, 4/ p oW N (Modular production lind) N n o £ L
W cnyY G Y EYe 04z v v (=
wu) £ A fol Lu wot, i b
- W o | FN 1 L

Ov 1 (RealTime) N Y n N B 'Yo|
O€EE Xd oy P Yy WTQ Y FMN N XK
nnl
RFIDy WV b w y Vg 3 alJuyo 4y o)
Wl CUwWoYK oWy 7 @]
.via 0O £11 3 (Modekbasedengineeridy N N ° g

;1 BY 0UHTA a ‘Y w0y 1 |

18



Xy wA Fanuc

T T (FANUC)y Cisco Systemy Rockwell Automatony Preferred

Networke @, W . £ FANUC Intelligent Edge Link and Drive (FIELD)
systenh 0 N Y M A y Wy LIz
y FA P N a Vol

FIELD systerKW' LIz y w nd . vy J] > A W
Nué ws 4 4, v

wy Lz a y
BA N PUEYW N 2y~

1 106 L FIELD system
YWu M A "H
L

FIELD system d Preferred Networkd < (Deep Learningy Ll
3 YKWom N’ HL W "H BAV N P>

0 a ol W KW nnWu A Rt YF W= o
£ pa O UWJ/LA <]

GE Brilliant Factory
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NW LIy IEK(2018/04)
2-2 y Mo~
20177 vy pRE1254 aa¥Y o1 > 21.1% t
T 1 (B2-1) W / pE1 7,792 a¥Y o1 >
143% y > t € ;RE 3tdllz (WA a MpE K
Mt 13.2%) 3 vy ICy N & (Kt 11.1%)Y "Hy y
(Kt 6.8%) bz y a y y el
yN7 B y © ué\ " BA, Y.
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R E COl Y 20171 y ; pE CATM €
YpE £ 76,9 A" ayY 201612 487 p E KpE 1
30.3%) 2 3YKpE 116.00YpE 40.7 1 aY 20161
D> 9.0%, wA tVYpE 16.7 7a¥Y @71~ 2 15.1%YKpE

115.1%|, Z~ o~ p E” B y y o O -

® 2-1 20167 20177y 7 pE
B (Unit)cb US$1,000
20161 2017 T
RE AT PnE
€1a) €7 a) mp'(f/o (%)

Total 20,978,789 25,404,581 | 100.0%| 21.1%
1 M € China 5,167,847 7,686,740 | 30.3% | 48.7%
2 7 United States 3,734,727 4,071,682 | 16.0% | 9.0%
3 w A Japan 1,447,510 1,665,786 6.6% 15.1%
4 Korea 950,338 1,127,121 4.4% 18.6%
5 I Vietnam 961,430 1,046,074 4.1% 8.8%
6 Germany 609,974 680,495 2.7% 11.6%
7 Thailand 620,056 651,955 2.6% 5.1%
8 € Indonesia 415,156 607,738 2.4% 46.4%
9 = India 467,063 565,397 2.2% 21.1%
10 f i Singapore 457,936 535,320 2.1% | 16.9%
11 \ HongKong 521,510 501,323 2.0% -3.9%
12 Nethetands 380,321 467,810 1.8% 23.0%
13 €9 ltaly 319,759 438,648 1.7% 37.2%
14 wn O Malaysia 389,300 432,050 1.7% 11.0%
15 €2 U Australia 356,325 381,777 1.5% 7.1%
16 United Kingdom 252,780 316,359 1.2% | 25.2%
17 v Philippines 328,706 295,149 1.2% | -10.2%
18 n 4 Mexico 219,195 258,369 1.0% 17.9%
19 F{ € Canada 188,126 218,458 0.9% 16.1%
20 . Russia 161,254 215,861 0.8% 33.9%
21 A France 205,120 197,018 0.8% -3.9%
22 "He €e UAE 127,408 113,577 0.4% | -10.9%
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20161 201n T
RE N €1a) €1a)|"PE| o
23 f n Brazil 93,600 103,563 0.4% 10.6%
24 W 2 w Israel 58,200 65,949 0.3% 13.3%
25 . ©2 Hungary 23,378 23,994 0.1% 2.6%
Z~ Others 2,521,770 2,736,368 | 10.8% | 8.5%
NW pRE b Y I~ e (2018/0%
y u A y & w fol 2YB g
;1 PXCAM | ¢GCCOlVYy Lt Mhe Yy
| P 2X Y| "o a vy T Jub H
EYPTY 7 | Q2 F 1A~ | &
Yoy T f Yy 0o~ pEI Nua OAG®YDP
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= pll 40! LYg I t R EY = oV
B 0 oA ; E= ] Ty ANAG |
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Y] ;7 ® YWQa BT ]
N 2 Aw /] NTgGYM QTwb= AM
7 O yvaw' vy £ ; J2Ne | ®2-2ty

SWOTn ¢  QJ

23



24

22 vy SWOTwu ¢
(S) (W)
BN oy Y u ;7 W WMHbe toY @ ¥ QA
i wt EA I MbzX 7Q X Y
e .M JubHW EYv ., F
E P31 0 -,V 12 &N
Yg§ o® - B Al XYY 12 o” R
Yy = "M Xe v REYAOE&DR 5 o
7 RE Q71° mn - (W weyE
A o d
-y 0o~ pEI Nua o A
lfl’Y<=Y 7pE Q2
T N, CA 2 °
0) Ne (T)
1 t oY 7 i Lz = B Y°
nwt~ Y CA Boy| oo B8] Y 7 02 Ne
ol n CO E . yWA - |’ | n
4'A ph O Y Ay 7 1 Q1 X M
t / YWy o~ v 7 D Ne
] wt AT By Ay 1 pE Q
Yyxto * ¢ Qe 2v vy ,RE O
NW oLy IEK(2018/04)
B T Q Yy I B
1
1.1 a Y A L] M OLY =y ey
I YOUEPZYV ® A d v AN, v W
4 N L
200 N° 53 | Qw Yy ;R E Q2L M yw
A AY " A L OAwB O JuL T z
- NA OAG o 4 Yy 7 ;1 0 JUb
n, L
3. Aw ] N D wt~ ] aw ]
A n N 4y ICT u J] 3 g ¥
Ny iy AW 0 A Q2L uoy AW J]




4. M nNnaLw

any
7 L1 oM
A" 6
5. B W2
oyl oy
E" Ry
L

MY
oA

w/ 1t 40~

E v "X Y5> b
@ Aeoa nl
YM G | Q2 Yydanqg
‘LM € phM 2029y Y A y
y U W wt™ ~ 4T M€
¥ oy w3 WyW me ¥ =)
o TM EYu €1 Mo
€e feld k= Y 0 oy %
YT2Z oB 3 A8 C t ]
yE ¥ n - oy oly . WE
| B Y we GL My K L
2y IR W ¢ty Ozfi 2A° A
WY A ¥ e€ L 3> O A
JUK 70~80% | JUK 20~30% ~°
MY | JUK mb = 20~30% JUK
509/ 0 K mt 30~40%

25



- - | 4

3 yayw 7 RENE

Cy

20171 pPET+22945 1ayY 20161 > 9.99%,
ZM €EApE t7 YpE t 2498 1 avYP REm A
10.9%Y 20161 > 10.5%,

ZupE 3EA NLtM € YpE £ 213 1 avyP®P

pEw A9.3%Y 20161 O 26.3%

p E t€EA NLA YpE £ 151.3 1 aVYP P
Ew AG6.6%Y 20161 > 3.2 pE XxXEB YE T ©
NYVit y €02y " oy VA yn ey 3 |

® 2-3 20167 201771 7 RE
B (Unit)cb US$1,000
. 20171
RE AT 20161 - T (%)
p E K m (%)
Total 208,762,831 | 229,453,109 100.0% 9.9%

1 7 United States 22,608,736 24,979,752 10.9% 10.5%
2 M € China 16,869,626 21,303,242 9.3% 26.3%
3 A France 14,666,928 15,134,784 6.6% 3.2%
4 United Kingdom 11,175,263 11,905,032 5.2% 6.5%

5 €9 ltaly 9,429,646 10,420,530 4.5% 10.5%
6 5 Austria 9,470,084 10,052,725 4.4% 6.2%
7 Netherlands 8,643,451 9,596,817 4.2% 11.0%
8 A Poland 8,442,183 9,117,377 4.0% 8.0%
9 n O Spain 7,330,493 7,590,296 3.3% 3.5%
10 3 Czech Republic 7,038,261 7,379,321 3.2% 4.8%
11 . Russia 5,628,838 7,056,456 3.1% 25.4%
12 T Switzerland 5,751,080 6,027,869 2.6% 4.8%
13 Mo 1 Belgium 5,379,173 5,851,027 2.5% 8.8%
14 ©° Hungary 5,363,899 5,693,640 2.5% 6.1%
15 E p Z Turkey 4,977,724 5,200,406 2.3% 4.5%
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. 20171
pRE AT 20167 - T (%)
p E K i (%)
16 Z Sweden 4,388,554 4,945,863 2.2% 12.7%
17 n 4 Mexico 3,422,449 4,063,967 1.8% 18.7%
18 " =India 3,409,952 3,661,326 1.6% 7.4%
19 Korea 3,143,449 3,570,357 1.6% 13.6%
20 O Denmark 2,786,498 2,947,418 1.3% 5.8%
Z~ Others 48,836,634 52,954,904 23.1% 8.4%
NW RE . b (2018/04) LI = e (2018/04)
3y
1 20171 pPET+1600 YaY 20161° > 6.6% Z
M E€EApE tFi EYRE t 357.3 1 aVYP REm A

22.3%Y 20161° 2> 5.1%
ZupE 3A Nt nvYpE £ 2783 2 aVYP
pPEW AL17.46Y 20161 O 7.2%)

p E TA NtM € YpE t 1084 21 a¥YP
pPEw A6.86Y 20161 2> 1284 pE XEB Y€ ANY
Virt  ywAy y  yy y Ffiy €20 |

& 2-4 2016y 20177 7 pE
B (Unit)d US$1,000
pE A7 20161 - 201 T (%)
pE K 1 %
Total 150,081,670 | 160,014,923 | 100.0% 6.6%
1 F{ € canada 33,998,771 | 35,727,490 | 22.3% 5.1%
2 n 4 Mexico 25,971,617 | 27,830,112 | 17.4% 7.2%
3 M € China 9,628,064 | 10,841,371 | 6.8% 12.6%
4 Korea 5,713,501 8,319,037 5.2% 45.6%
5 w A Japan 5,313,882 6,474,106 4.0% 21.8%
6 Germany 5,139,18% 5,737,494 3.6% 11.6%
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28

. 20171
pE AT 20161 - T (%)
p E K %
7 United Kingdom 4,425,396 4,718,469 2.9% 6.6%
8 y Taiwan 4,984,883 4,605,494 2.9% -7.6%
9 F i Singapore 4,029,452 4,423,395 2.8% 9.8%
10 €2 U Australia 3,302,194 3,723,362 2.3% 12.8%
11 W2 1 Belgium 2,725,467 3,031,359 1.9% 11.2%
12 h n Brazil 2,750,253 2,947,438 1.8% 7.2%
13 Netherlands 2,695,989 2,868,297 1.8% 6.4%
14 €2 ltaly 1,599,561 2,129,968 1.3% 33.2%
15 = India 1,673,604 1,704,887 1.1% 1.9%
16 "He €e UAE 1,904,911 1,691,532 1.1% -11.2%
17 “ 1 Argentina 1,224,705 1,352,655 0.8% 10.4%
18 v Hong Kong 900,660 922,332 0.6% 2.4%
19 Ireland 465,547 466,055 0.3% 0.1%
Z~ Others 31,634,027 30,500,078 19.1% -3.6%
NW p E t  (2018/04) L e (2018/04)
TywA
w A 201771 pn ET1+t 13459 1 aVY 20167 ° p)
117 ZM €ApE t3 YpE £ 2886 1 aVYP wA R
Ewm  A21.4%Y 20161 O 7.6%
ZlIlpE 3EA ALM € YpE £ 2873 21 aYP w
A pnEwm A21.3%Y 20161° O 27.6%
p E Tt E€EA ANt YpE t 1336 21 aYP wA R
Ewm A9.9%Y 20161 > 37.7%)| p E XEB Y€ NY
Virky 'y y y ey y Fiy 1 |




S

6 2-5 20167 2017Tw A 7 pPE
B (Unit)db US$1,@0
RE AT 20161 - 2017 T (%)
p E K 1 %

Total 120,545,283 134,592,759 | 100.0% 11.7%
1 2 United States 26,835,702 28,864,197 21.4% 7.6%
2 M € China 22,513,224 28,727,328 21.3% 27.6%
3 Korea 9,700,482 13,362,024 9.9% 37.7%
4 y Taiwan 8,444 98 7,544,672 5.6% -10.7%
5 Thailand 5,972,386 6,044,127 4.5% 1.2%
6 Netherlands 3,876,715 4,085,042 3.0% 5.4%
7 € Indonesia 2,910,448 3,437,002 2.6% 18.1%
8 Germany 3,119,105 3,236,102 2.4% 3.8%
9 F i Singapore 3,029,007 2,998,610 2.2% -1.0%
10 I Vietnam 2,324,101 2,581,123 1.9% 11.1%
11 n ¥ Mexico 2,264,265 2,562,998 1.9% 13.2%
12 United Kingdom 2,233,452 2,546,091 1.9% 14.0%
13 Y Hong Kong 2,025,805 2,299,437 1.7% 13.5%
14 = India 2,452,651 2,286,790 1.7% -6.8%
15 w n U Malaysia 1,921,576 2,132,865 1.6% 11.0%
16 A France 1,538,921 1,751,377 1.3% 13.8%
17 €2 0 Australia 1,411,955 1,521,860 1.1% 7.8%
18 E P Z Turkey 1,155,721 1,155,194 0.9% 0.0%
19 F 1 € Canada 892,604 951,903 0.7% 6.6%
Z~ Others 15,922,250 16,504,017 12.3% 3.7%

N W pE . b (2018/04) Ll e (2018/04)
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®26 B ¥n (DMDI)O~ ¥n 3

1 o .1 ;MWE A N
Advanced Manufacturing Enterpri{- . w n A 8o
(AME) ) L) W
FL . 4 ayv =] - 3> W
Intelligent Machining(IM) Y sA T (Self-aware manufacturing)
] wné viaoi W DNV - Y
Advanced Analysis (AA) U] (Design with manufacturing in mind)

NW cDMDII(2015/10) LIw IEK  (2016/02)

() ¥ n (Clean Energy Smart
Manufacturing Innovation Institute Y CESMII)

g K=t1Y ¥n (CESMIIy 20161
115 9Y BOFNad | CESMII X W= Yyl ter fle
y

2001 2 HY> Q3 A°® & J] B
as / nyYWw o ca J] Al ]
CESMII Ot 7 v 1 (Real Time) B
A 2YWuy K= AAi | CESMII At * pe 3 W
n oy iy nRy s@lr 4 B,
CESMII & A3 5 B9 dJ] VAR Nu é a N
y o On Xy vy J] X A y NI

n GO LIz (Firstof-kind application toolkits)

(t)]] W ¥n (Advanced Robotcs for Manufacturing
Institute Y ARM)

R T k=1YOKB 1 € (Carnegie Mllon University
CMU) d Ah J] W vn HARMO 20171 1b £n D 4
BOA N (Pittsburgh) ARM W1 fl o Qwn AT GY
ITayuy *y *YoOdvuBq84 L YoV (W ABBy Airbuy
Amazory HPy Fanug BMWYy NVIDIA... )y 39N MH£ ¢ € G ¥
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Controlly € W (Dexterous Manipulatiory) = © (Autonomous

Navigation and Mobility)y

(Verification and Validation)
tywA T
C)YwWANV" LI bl

20151 3b w A

NTT Communications @
L AV N y
I 413 un ° v

~
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~

P A y
FA L°omn N
u Z AV NP
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(Perception and sensing)
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D Virtual Engineering Community (VEQ)
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{m} Nakamura-Tome Precision Industry
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SUMITOMO |
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Sensing tarmarrow™ ) BOSCH TOYOTA I;IFONDA
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i brother weays an Edga Aheas
B Kawasaki SIEMENS Always an Edga Ahaad

Powering your potential
vi  VilEsssss JTEKT - HITACHI DENSO

Inspire the Next
SONY Panasonic  NISSAN MOTOR CORPORATION

NEC  oehestetre: it ool YOKOGAWA
KOBEEO ikon [Tt © > © i

AT MITSUBISHI HITACHI POWER SYSTEMS

KOMATSU

N W dlIndustrial Value Chain Initiative (2016/04)

2-4 VI yHRY Il ys o “eQ

VI A n E (Key Conceptd) 5

1z nA (Connected Manufacturing)
G c T sSAAT T QU toop Yo
- nNA Z~ w MA G P (Cyber) (Physical)
QA L

2. A & (Loosely Defined Standar LDS)

h A ¢ hqp A e n Yy HEY
n T AYaA L, IV pwh s £ Q(Reference Model)
WLl Lz wWGn/ yO0 U AWQ’ LW
A P COAY ym o L 7 Az WM™ p Q
Y U 7 8 KW n'Q W Ww 3 Yq Wnp
5 £L 00 8 £T4N e U MQ MA E£EY, 1 KW
TA® n1'Q ns L
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3.W Wt A (Humans remainkey)

VI taw MY m vt YT Zw
Neibl wy N 3 ° 7 0 4 uy g 7owT
N AWAM N MYWV 477 L] 4 A I 4.0

A Ap TG Al

o

VI /£ ALIWNOGC a4 MW N (CyberPhysical
Production SysteM CPPSY b I 408" - A L VI !
a4 TuwA BY n €EE£ G y ME G M Hb
G (SME)A CPP$ u CPPS ~ R vton EYu
P I £ N rmw e N T Lo cdABga U
€ A (WLAN)Y M 0 A 3 (W RFID)Y W
L AW N (OSp L ~CPPRz i /Byd - (T N1

LW)K /Y K AY K  fY@yus K f( 2-5)

MFEREERR

Cyber-Physical Production System
ABERISEHE EP/J\&!-‘iEmi'ﬁ hRIRIERE

Large SME idsize
Manufacturer Manufacturer Manufacturer

“ Kyushu Area l [l Products (work) Traceabnllt){
“ “ . M Equipment Traceability ]

>~ |l Information Traceability ]

Reconstruct mant: Tohoku Area [ ‘ .Technology (IP) Traceablllty}

facturing line as parts m

User 8
T o8&
8 Consumer

{. Wide Area WLANV_

| @ Indiv. Identification Tech|
“ Secure OS Technology

New demand generation by fusion
of real and virtual worlds

N W dlIndustrial Value Chain Initiative (2015/12)
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