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Abstract: A new-generation intelligent manufacturing, characterized by the marriage of the next-generation artificial intelligence
technology and advanced manufacturing industry, is emerging and becoming the core technology of the fourth industrial revolution.
China’s manufacturing industry as a whole is big but not strong. The development of intelligent manufacturing can promote China’s
manufacturing industry by improving both quality and efficiency, and ultimately, is the main path for the transformation and upgrading
of China’s manufacturing industry. Intelligent production is a major component of intelligent manufacturing, while intelligent factory
is the carrier for intelligent production. This paper focuses on the development strategy for smart factories in discrete manufacturing.
First, the concept of intelligent factory is introduced, with its basic structure, information system architecture, and basic characteristics
in discrete manufacturing discussed. Then, the key breakthrough directions and the implementation plan for intelligent factory are laid
out. Finally, following suggestions are provided for policy makers to develop intelligent factory: (D actively support and guide the
development of intelligent manufacturing through pilot and demonstration projects, and promote the formation of an ecological chain
for intelligent manufacturing with regional advantages; (2) encourage enterprises to build intelligent factories to construct technological
competitive advantages and enhance economic benefits; (3) establish and improve the synergy mechanism for innovation; @ highlight
the Made-in-China capabilities for core technologies, key equipment components, and industrial software.

Keywords: intelligent manufacturing; intelligent factory; discrete manufacturing

2018-07-20; 2018-08-05

FRAE, PRGBS, H%, TETRER, Bit, EEEFRT RS SEE E 3k E-mail: bhlu@xjtu.edu.cn

I TRRRE T E B 4 P\ R R RIS BF T 7 (2018-ZD-12-03):  HhE TRERE E i H “ 35— T4 e B 450 F 1% Bl
EWFFE” (2017-ZD-08-03)

www.enginsci.cn

044



RETIERY 2018 4 $20% S 4

N -

T, RN A BRG] AL TSR
% E gy s R AN s, B S S Ak Ly
Too Hp B I AT S ORI AN, R R A &
THT 2 Tl RIS L 5 ety [ 9 R e P BRI 5K
R O E S . LU — RN TR REHAR (B
KEHE AR, AN TREGERS TEMR8), R
27 AR BRI T A s AR RE DD S et
T MR B Rl R DR T BRI (B — AR AR G 1
TEABRVEE N 22 E ML, BOHT—5 TR i
OFR, A4t T M R AR TN 5 TS & IR 21
R AT YRR (1] IUE R REHE XML, HE
i e ] 1) 3 b B TR Ak R AR B A ] 1 3 L
I 38 ), R R ETIE S5 KRR EhaE,
BE 2 B S M e T T 2 1) EE B RS S

2 J S B ) 3 A2 [ o) 3 b A B T 4 ) B
AT, IR ER R IR Rkt e
He o v il am B, bR kR ot it i,
W BB . KRB, N LR R M Sk & 5K
R A, 72w . BlE S A, SEeflaR. St
EEY. DAREN B, N AR S S E
WK AL R EeE. (P EGE 2025) BERIR
He DL —RE BHEAR SHE VIR A o T4,
DLHE 15 B i) o 0 1), SEBL Y B oK AR
SRR 7 SR [2].

AR RHIER - DMKRRSG, FTEHER
FEEn s R R R IRS S KR R G UK T
BB X AN B G 2= R SCHE R R AT R [1]
Mittal 25 A\ [3] WCEE A6 T 2 e il i 2 4 1 4% Fob
FRIEFIRIAR . B ResE = # — R Re s 241 &
2. BRe L] BRI F B,

BEe L) fE I AFZARAGE TE XM KRE
FRANIRER [4~9]. FAE L) B ARHE 20K 2tk
SRS T N7} I ES T NSNS ) DN € EEs N
SEATH N T . e A E. T
JTIEEEEAN B RIEMR L) AT ER S
AT R LA R ST e, 1R
BT HA AR . B AT AR AT R ]
AN BB T AR e T, BRI
HARES 2 A = i fE A, KRR A= R4
PERE. ZhE. FREAIRLES. 4xBREE b L M

AR S R AN i 4 AN 7 AT NG o S ES SR Bt
JTVR s O SEBLERAREIE M ) g H 4w, BRSE T
b A ik 1] AR R J g — AR 2% il B AN R e T
JTHIBORE R, RIS, 15 EARTHR
HARID i 1 = o

GRS RE ), A AR K G
Ak, XERET) WORERGERA. ERERT] 2
RS PR BRI A, S
1] 1) 3 b 18 A= 77 T M IR AR A 7 i) K AR
i EE A AR 7 R ag e e 55 AR R e A MR
UK B 1] GH Al e R SR B iRk AR . AN SCEE
TR RO I R e )R R A, A7 B e BE B
FER B L) J7 AL B AT 8, HES) b [ A
SEONERSCE P L

— BRIl NRESEARRN

(—) BEELT HIRE

BReHE RN TEEEARSHIEERNLES,
SETH P AR A L, CUET RS REAR N SR,
CLHIE RGN, EHCBIA SR, AE—
EH BRI, 2. o, T Rk, JEAE
SO RPEHIRE 11, RE BN A HE B i A B AR AL,
NS I B BAS 22 B 155 H ARk o

38 2R G5 MO B WA AR Z U0, i
gL gD, Aok, BB AR RlE A
AR RS S; HMRARE~ M. fERIE. %
P ARG B DL K da 4T 5 EAR A

BEETLS RHM L) ERMEREHE K%, @
B T A S 5 S R AR
IS A B A HLE B 592 10, 456 M0
UM DG SR AR AR, SEElxt
AP FE R BE RN . BB L RS R S T RE,
IBEXHIE SRR A mREEE e ER
Hif. e =5 BWIEEEME e RS,
WG B S — A 5, HliE RS
BT SE S AT, GRS . WA, fE
MRS A = IKE T, B EEEAE TR,
K BRARAE P RGOS, a5 s
MR R BRET) ME SR L. H . A
e HAE PR S A OHR, ¥ B F 3T ol il i
KFHITES T 6

045



EHMR  EHASIEERE T &R

(Z) SERELT MEARLE

% Ifmﬁi SRy rriE I B 1 pTR =AM

7 i R DL T ) B S T

M R HE B e W T BOR i3RI dh oK 5
BN, I RE QI TR REAT P S B
iR RO AL AL s SCEUT dh m ERE BT, I
I 3o AT W ) SR S B T 3 15 R A RO
BREBCTHORIE 1 BCTE R R A7 s DR 5 R i
MR LT

(2) BHReLZ

AHE T B B S BT RM T
. TEM AR SR, ETEEDERSR
(CPS) M LZUEEN. Pl 5415, B e LZRIIE
TR E S, PR T s R A

(3) ®eedrs

Rt R el i, BB RERRTF B, B
PRI B A PR AT 55 R AL S B I A
A i RS A AL AT B R R RS . B BE
IEARIE T B AR, MﬁﬁﬂTﬁﬁ%mm
Mg, W TR LR TIH . B
FEORAE T 8RR, 3] “just in case”, fRIUF T /E
PRI TE o ek, A Aol B PR TE I B T 37 1 AR Ak
DASE 35 4 UM

(4) Hrein

I PIBCBE A, SEELRHG 3 SR SRR
SRR ER s JEI B RE B IR Wit SEELW)
Bl E ShACE Sl ER A @ RE T FAR L BOR,
SCH AR S TR PR HERE . AN, T RRSE

/ Lk

BN
BEk
A | o2
wr |
K
T

e H
T e

B BRI BEARRY

046

FAb G B A I L RRR E O B A%, <)@ in T
Jors AR T R R E AR . BRI
PRAFAE =I5 “just in time”, AT FEAKLE S & 11
B,

2. Yk MWL) B HBCLT B8R
T AR

ot ML, B REALBOR 2 LBl g b
BB AT BTN = IS BEROR, X N 2 il
B Rm, BT T Ber EERTT
PR A L) MEEAL . B2 Bl B sk il g A
HH, SEHLEREHIE ARG, B2 AR A R R I
B I E Ny —fk, JHRMERIE RS T

P, % 2 ek e Bl A S R e AL AT 4 S LA
%i%%ﬁ BRI 78 0 A A IX — 3R 88, AN

%mﬁTkﬁiﬁﬂLm¥ﬁ Jope T g R
%E, T HER R A, ]S R SR
faE \ﬁ%%Lﬁo

(D FHFT)

B T & Tl 5145 B ARG 1 S AR,
EETE RSB AR, W e i E.
ot EHIEF B, AmE T A e iRt
A E P BT R, EARTEM T, B
HER LR T BER, WK 2 s, HNs
e TR L) Wik 5. ER e g A
PB4 .

() FFHET

BT HEBKT) ZEEYECMN (IoT) HARATH
T LT 1B E RS, 2T N Bl
Bl ¥ I MR AN AT R, RS
Pl 5L 23 W] DL B (L R FE AN E R BT, il T B
Bett, — 5T AT AR R A S B B, i I R
“N=N"ECN=HL” “HL-HL” 2B AE B I
WA TAEBE Bt 5 —J7 T W] DASRAS )i 72
A PR HE, s KB K S R S
RACECA P fg

(3) #FaeL]”

fili& T B AR RS, 37T .
BT MAMNMG T Ak kg, @i AT
%%ﬁﬁﬁ%?ﬁmuﬁ T2 B,

i1E T 78 H BRI W EOL R e 7R It —
SE MR BEALRFAE, B H EMERERAL 23, o
TR, P, BE S REHIEE D, REshSHE



hETIERIEF 2018 4F $F20% F 45

VA PRl e 0 AN S Ky G D A
ZNT] SR

3. SifgdE. IR REH
AN hjridiy

BB ATEAFJZ R EAFUARBL, W] LA Bl
ERARIAERE, LR Re, BouEERE
R RE, el DU T R HH R e

(1) B RefHlGE s

il 3 A E N BN HIE T, REX B B A
AT B, SRR INTRES . TR
RURIASAT RIS AT B 20 b, AR i (1 it
BOR G S AE BT B R, AR R Lt
TEIAT, I CIRRI— i — SR BT S A5

IERA . B RE IR B RE

KRS, AW T rERe L ILIENRE S, SEm
R i M 7 A TR RN T

(2) RN (=8

mE 3 pios, Bl (AL HEE (K B
REde s (P24 MR, BR T EEARMIN T / 2 iE 3
Gb, W RO RIEEE . PIRECIE . RS AT
PREE. Wi G sl . RRedE e B R Sk
Yo Ak E R — B BRI — ST — P i
] IR RIETHE B & N, DL 5
B AR AR [ PRE I S RE T

(3) HreLl”

W T B T AP IE SIS, R EREE RIS
T2, T @85 siEsh, wE 4R, 8l

® AR ’
& B ION et | K XA
® ST IR 5 o
1 RUIE S T
® BERGTRS ® HENTHA
@ il 2 Bt BFUMNL) ¢ g qpasm bR
® B ® LRI EA
® TR ® BEHUE
* el /B Kol S st & TUALEA
SRR : ggﬁg&%

® Bt i

E2 #%FI

YrRHRL IS G

B3 HIEZEE (%)

HERER

047



ERMR

BHETEEET] & R

o ATl Al A 7 28 A i AR N IR L, SEIL
MO BT B M R B Aol B A B BT
ARG B R, Al AEEATCSE
(e 90

(=) Bl WERRGEM

Z: {8 IEC/ISO 62264 EPrtriE, #Ee L) KIS
BRGHEMME 5 B, AR B BRI HE 5
B EEXRESEHE. fliteEE. T 882,
I Z o RIS BT AR EE FLIBC I B ol FLIBR A
P e, GRS 1) AN IS, i e
JE RGBSR 5 i 2 2 ()i ik Tl i 4 S 28 g ST
B, HAREZE N Rz .

(M) FreT] HIEARHHE

BRI BRI 6 Fios, FTBLAA=NAE
RAA -

M H AR R AERE, BHET) A&t
KRFFAE: BEE. wE R, R R . TFEL
FFENEL

MEARMERE, BT R&TRRHE: 4
A BERMEA. TT BB, =AML

RIS AR Aef CSEILRREEE).

MR RERE, B L) R = REHE: ™
it AR A R G B AR AR T S A I B RN L
BEMEIAAER, X T 4.07 1= KBRS 2
—E.

=\ 8RI WESKWSEMEEIRER R

(=) ERRWHESXERA

1 BB ALt st
N1 E1TE % S

FISeR e 1) MR E — & e a6 10 B Refb
EZVER AR CTHINEINEESE LS NIV | €1 7R e ot E X U]
et S Gk 55 WA K ol R s 7 b S R
WA, RPN OfEERREER
ESHIERSEREL; QL) FEWE RS,
OfliE KA S E R 24 @/ BT R¥dE
NG s OfiliE o BdE A S S IEAT .

2. il i BEAE S

B sh &2 mmis, fZ AR A2 58
PSRN BRI, 7 O i B A R
. QL) BEEs OF ke, wligaess. &

HREHER S5 T

D=@F

HE e (:) AW PR TR

qt:)ﬁﬂTﬁﬁww

el Hi L/ DR I ELIE H '%;ﬁﬂﬁ%ﬁ
SEEAN 7 \

mrO=®

BN e

por iy

Fe e

A il K L{J ﬁl.’ &’ 'z ﬁ

B4 SIEI B—RMlSRE

048



PETIEMEF 2018 FF F20% H4H)

/ HligEisE R \

/ R B RSB G2 \
/ i3 Bt = \

E5 HIEL NIERRGEM

HD; ORGSR EE (. A Z0D;
OfliE WA R 5 S E B, @R Tt
W, WG TEIR. R

3. Ffe L) fEREROR

BRETT B LA B R A i Y A
REBOAR, AR O@ENAELRF KRBT
CELEIG P IR 5 @t A AE 55 Ik R 2
(T [ia) B RE ) I F4y RE AL S / 3G s LSk (VR /
AR) ARG @flER SRS 2 e RERR
52491 Oflig TREE e s B, bl T2,
JIRAU S ] ©F P &EE RS OME LRI
HIEAE 55 B RE SR, @B BEMIHAR 55 %

4. BORBAIE 57V X IR

RARIERAESAR, MR ESHET N, B
HAHE: OFTERBCARKHEARRKIE; @F—RA
THEGERA CREHEE . AVURSE 8. AR
e ESTLRRIRE. A ERAES) EREET) PRI
R @R EERRBARRS ML, @OXEoRE: %
FLUFARRMERIRIEX . BRI =M. KL=
MWL FURREE . K% (B ANE R
X; @R : FIEHIR. BUSHLR S R A i
gy BTEE. TN, PUBERE. KB,
© 3D FTEIAE 2R, 3D FTEN L4 RSB
Ky 21 20 E B A AR

() EEERR

i E T M EAEANRE R, BRET)
MULTF =ANJ7 5 8 e L) Mkt r 58, R
R R SR BUVE B AN R B i ELAR P 25«

Elo EREL HIHHE

(D Hry e

SIS 7 i A i ] S0 L ) i £ R 7
S BT, IR M R BORIERE ]
AR IR AR AL ;

(2) MZALTH2%

I DL T BB DX R0 b K e Bk sl 1 L R
R EH, B2E. PUTERARER IR R
#IT PR AL

(3) ErefIRTt

DRSS ™ dh . filig 3. T2,
NgE (W) AT, AR R ECT AR
A EEA, LML EMEA T RS (CPPS),
IR — AN TR e, SEOLL) T A A AR ko

(4) Hrefekis

T L T O OS84T 1 JE B (1 13 £
MR AR EEAR . KA EOR . BRI RR AT
g (&R 5 A7), A RE > ol SE LA
BEALFCR, DUV B IRG BOR R

. ZRERETI HIBEREN

VBN 8 1 T RARR SR AN 5] 5 8 B il 7 R
JRAVE B LT /R¥E; fERJEsEat b, RABIHELT
il 32t 2 % 1) e A i TR K Al i Rk i T
T, SR RCEA XA 3 1R 8 R i AR S 8

B AR B OIS bRtE L, B 1
BEEL) T, BEESRAN “ Tk 2.0” A1 “ Mk 3.0” fr

049



EHMR  EHASIEERE T &R

BRI A A, OB SR R < Tk 4.0” A e
G IRTIR A, (3 W E MLk, LR
REMIE DhREYE . AR 5 T A R AR EARE,
PEBRTEF L AFE T Aob 22 5 R ot A B TE B

SRS AN S R QB LA . AR R B R
T, E BRI PR e FEHE 75, =
PSSR, CLETHT B AR AR R
s AR AW E DT, b N ORI A B
IR RRREIHT A, et SR, Pk
[ 5T, NS G L B A s AR N B Ry
17, PSR R AR AR E, 5] S A0S TR
VAP

FERRE L) KT, RIZOHEAR KRR %,
TNV ERA (< [ g 7, R AR Lk SRR
BE 15 RN AR B X e %« LR PR
B ke 2 AZ Do “ 20l e
& N R,

SE 3
[1]  ZhouJ,LiP G, Zhou Y H, et al. Toward new-generation intelligent

050

manufacturing [J]. Engineering, 2018, 4(1): 11-20.

Ptk Eg Bk ChIE R E2025) (1], BUREEE, 2015 (7):
139-140.

Xinhua News Agency. The State Council issued “Made in China
20257 [J]. Modern Welding, 2015 (7): 139-140.

Mittal S, Khan M A, Wuest T. Smart Manufacturing: Characteris-
tics and Technologies [C]. Columbia: IFIP International Confer-
ence on Product Lifecycle Management, 2016.

Wang S, Wan J, Zhang D, et al. Towards smart factory for industry
4.0: A self-organized multi-agent system with big data based feed-
back and coordination [J]. Computer Networks, 2016, 101:158—
168.

Zuehlke D. Smart factory—Towards a factory-of-things [J]. Annual
Reviews in Control, 2010, 34(1): 129-138.

Wang S, Wan J, Imran M, et al. Cloud-based smart manufacturing
for personalized candy packing application [J]. Journal of Super-
computing, 2016 (1): 1-19.

Strozzi F, Colicchia C, Creazza A, et al. Literature review on the
‘smart factory’ concept using bibliometric tools [J]. International
Journal of Production Research, 2017, 55(22): 1-20.

Syberfeldt A, Ayani M, Holm M, et al. Localizing operators in the
smart factory: A review of existing techniques and systems [C].
Cleveland: International Symposium on Flexible Automation,
2016.

Li D. Perspective for smart factory in petrochemical industry [J].
Computers & Chemical Engineering, 2016, 91: 136-148.



