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Production and Operation Management for Intelligent Manufacturing:

Challenges, Scientific Issues, Key Research, and Latest Development
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Abstract: This paper briefly introduces management characteristics of interconnection, integration, services, customization,
and time-varying in intelligent manufacturing. The challenges these characteristics pose to production and operation
management is analyzed, including multi-dimensional integration for digital supply networks, flexible and networked
production, self-organizing optimization of manufacturing resources, decentralized autonomous decision-making and
collaborative control, learning operation management, powerful self optimization and adaptability, forward-looking
decision-making, etc. Subsequently, three aspects are identified as scientific issues that need to be addressed: value creation
mechanism, resource organization and reconfiguration mechanism, and production planning and scheduling systems.
Additionally, four key research directions are proposed: integration mechanism, resource reconfiguration methods,
production planning and scheduling methods, and logistics operation and management methods. Finally, this paper
highlights latest development in intelligent manufacturing production and operation management, providing new ideas for
production management theories and practice.

Key words: intelligent manufacturing; production and operation management; challenges; scientific issues; key research
directions

BEE H A AR 15 B8 E A (information MANTHEEHEAN CERRE, 2BkiligiENE3)
and communications technology, ICT) . E.JEM A A7) B BE A R H AT S [ R R e s AR

KRB 2023-12-25
ELUH: BFARRFESESEYTE (71931007)
EEBNT: TER (1958 —), B, wHEN, 832, Ht, ZEHRAT AL SRESEIEETHE. REMHE. N% 59

e,



5 Tk TR

027 %

N R )& b ) YT, EE AR 2011 552
(b 4.0) K dlns, SREEERB Goithlid
TRAETERIY A1 CRESERE RIS ATT T ig) . H
AELEZ KA (G A BEAS) o LU RERIE N
IF, HEZh A E FE LR BTG R KA 5 2
i e b T W P EE . (R L 2025) B4R
e DOHr—AUICT SHl&E IR RS 2k, DUHE
BER REME N EBOT 1A, B M i KA 9 )
SR,

B RE R iE A BT A T S AR A T R B I A
o RSRTH E BRI AKT AN T 20 4 K 5
B, AP RSEHRGERARME B EOR, HRE
P BT, AR BB AR IR ST,
2 b 22 UMb A i SR I BOR AR B 5 A 05 s
{RASEAE P IS VR B VA kB, 7E Tk 4.0 1 5%
T, WSRO e RR e, TR S
ICT AH VL FC AR5 SCHE R BE IS AR 48 202 47 1Y
A FEIE AR B K, R R R R e i A
EHAKCPERER., N, ACEHERRERENIE
FRYEERRFAE 0 M B AR 25 7 1 B I W 1 Pk
il IR R BE G A 1B B R A R R K R )
AL JFIR RV AN AR . a0 TR ReE
AP ISR E BT FURTRE R, D9 BT UM SE B
ST B .

1 EHREFIER EIRRHE

BRERIE R EZRFALA R SR iR
55 GEMI I AREEN, IXEERFIEAT BT A% ICT 1
TR, SERLAR ML AR IA AR AL, BEAT SN 5 B
BFEHRE. BAORE, Rl RgRAAUT
F R

WEMF SH AR TEARE. b ERMA
A H TP AE T ML A 55 i) 3 B IR B A 4 ) i
RYL, RS BIE A A . 5 A o) A 3] G A
B AL A% S5 1 3 TR R PR A R S A A £
¥, MTIRERS E Hld L . U BC BRI, JRAERY
L ZHEA A P ) BRI RO B (B A]) [
AT 9, B — AR RE G 1L 2 G kX —
RFEREF AR, BHET) WA H— R RE
)RR, BT AR R R A 3
e, T AR KB mib L G

N LGS ICT MM BEE RRY, "W LMEH) 2
() 00 2 rhodk AT B3R REAR AL, RENEAE SIEIN BT S
GO &N A PR O, IF B B TR E
oo, FEe L) ATUMET) Wisfk, War LR
BHAE 72 RGEM O A BRI 4, B A B 32 b I 452 3
BerfERipeg . thsh, B L) A—EReH3L
J7, N ny g s A AN LSS B 4 i 5 L4 A
B, TN ECT S, KAENRE ) TAE
fEFO,
HEFEREFRIAN B EEER. & RehE
FIRAR N IZ AT & 3155 B B R PR, SEEl Al
REAE 7 I 2 YEFE AR 8 1m0 £ A2 AR lb o (a1 A7y
TEBE S AS B Pl — Rt i S, RAT
LI AL TR TC4E S E, RS B R
fEEE G4 5SS 5 iR B S
BMEREER, ISt R, it &5
B PAELE AN R Al (8] (15 B L AL S R, S AE
PEPLSEI 2 i 5 RS . ANk, EALNES, &
BERBAN[F] JZ R 55 15 s IR BR B A T F B g
iR 5w R, SIS RN R SRR, $T1E
MBTE SR il B AR 55 4 Rl 55 it
e, SRELA AT A BT E B g i B
LR S FR T BN ERE I TR BT AR, 2
TE T A 4 o B A A RT3 R S 2 T E B S A
[F] 2 W) 2 [B] ) —Fh 5, DT i R PR B2 b SE BN 14
AT il o i 21 3 B8 AT DA A A m) SR e, AT
DL A0 ) A Mk 5 Al 2 18] B [ R e, DRV RIAE
WA S b, SR gt T i R BRI ) [
wmAE, BHPL Sl BT, BEIRS S
v 22 i A S R 55 1) o B BE B, MR R A
HhiERFHEHHREIN. EREHIERSE
o, 3 IR 55 e A2 A e ) 2k 1) B R IE . —, fh)
8 AR Y B A R ) SR AR IR 55 (7 R
% R4, product service system, PSS) i, HE
FEHIE PG S RS RS . WG IR S5 AS
A R 55 A R T3 ()3 i L 1va) A i v i )
NS5 Hh R, ATRTRAS S R 2 ), i HLad s i
M AL RENR 5 (BB AR S5 A0 4 i I 55 R A
JREE), 2 it ) AT AHR 55 MR FE Rl (1) 2 2
wAT. ICT & Hefilit RGN )iz N il ik %51
RAACH IR RHLE, 15 AR RIS S5 Z AR5
R RE . 1R % PSS MRS &5 T BB AR



ERg TLRERK, FRF: T 1) e iE

A B Rl BL2 R

RBERIE T Bt e 3

KREABREA . BRI HAR P S 2= oF R B & B
(ELEN

AL SE B B ROV S . 72T R ICT $oR
PIREE T, EEEM . MM Btk it 5 A &5
Bz B TR RemIE R, R R TE K
W AP B IR 55 A A TR B P R S
B, RS € il 5 AN PR A e ) 1S o 35 . T
X H R E S, R E e Rt S
Hl&E = i, EOREIE RS R PR E A, N A
TR 2SN R A BEA 304, 75 2™ i R &
Th & R G SRR PR E .

BRAIERARARNZ RS, FHeHliE RS
B NRGZ RS (system of systems), FAR. &/
i oK RF SR A R B 45 Ik B PR 2R HE B i ik &
J& s ¥ 2K AL g 1) 2 AL ) ) 3 ek R A o R
@ B BN Z T RAERNI KRG . B R

RENTRGENFRNLGER, 2 R/EMEG
ﬂzﬁﬁﬁﬁﬁiftﬁﬂiwbw HZA = FE R, H R 5]
TSR, BFERARGHT B RESHHEE
A, TERMAMNETEGIRZ TR, 2 E6E5E
2 (A1 B[R] PO SREMS DTG I %o ) 3 A K 2R g R A

SOREE. BN, B REH]IE RGUE RSN ER, &
RPN AR 2 24, WE ) HHR, Wi
Fro BURRMAESMBIAG, LASE BT PeHiE
Fo WAROIRASE B IAEE, L A2 PR B LA 2
5, it ARG AT B 55

REHIE £ 1B (E E IR mlim FI Pk AR

Az e TE R A BB 5 O VAR B A 7 IS B T
A, e A AR S R R IE R B
LR THESHA M mERTES), BESM. R
W R I v AR AR R BRI IR
%o Tk 4.0 55 aeiis N A r= s M R A H 1
a5V Ee. M TAES . NSLELE e i
RAMXLERFE, FESZAER WA= EE
Jiike BRI, H AR 2 TR A A
A=A 0738  Fas BE & L ) B A A T B
X MIR—T MEHITHRN. EREY R FET
BEMEmIZES %, FENRKEIEEGRAR
SR, ToRIE N RefliE BB R RS E
il B ARSEREAE . Rk, il 1 pTR, R REIE R
= Ia A A BRI A BT Pk

2 EI

5 i) 14k A FRRR AT

R S T S T B

»

Al A A
4k

I S B 2 A 1

5 A 2 0 »

A 5 1 3 P s 3

WHEMIE ARG AN AL R Gt

»

A R B SR

T 7 B0 (L7 190 24 1) 20 ZE 2R A

o LT AR ES T N R G

5 R AL R A

o RUEPAT 2 AR, AL B

H AU AL B i B U5

o T 16 R 52 A AR 45 1 | AL TR 3 P T B R B

éirh ORI B 5 5 W ) )

WS NN S

[
(=
(
[
(¥

-— J J J J

2 ) BRI

o SOV GRS R GG, S R

(BEAKH AR AL SIE IR ) )

© BRGNP, EHTECEAE ), AR

(it

o PUNSR, M A A

N4k BUHETERH, SEATRIUTS)

B 1 ZREHEES SRR

Figure 1 Challenges of production and operation management for intelligent manufacturing
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Figure 2 Urgent scientific issues of production and operation management in intelligent manufacturi
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