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Figure 1 The SECI model of knowledge transformation
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Figure 2 Basic model of Bayesian probability semantic network
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Figure 3 The judgment knowledge on aluminum electrolysis cell states expressed in probability semantic network
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Figure 4 The case-based reasoning schematic
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Figure 5 Decision workflow for production scheduling

LA 5 s A i Bk S R ], TR R B 2%, $ R RNRARH 2, BB ReiE B, 52
BRCE . T2, 724, BeRR0L. P PER S5 T 5. & e Al gt e ] e A4
PR, B ERARYE T RS . TR SR BORIEM . e B PSR B BANR DL A
7B RS BRI E . A RN IA R WA BEUR . SRIWAE&ANEETT, Az B AR #5015 Bk
ITERE VSR, ST 5, TIKBISAEIRGERR ], 28 B MR A 5 35 Ja S A5 A = B T 130T
AP RS BT LR A R AT R PR BERE AR A H AR S B T SR AR AT SRR L il
B YL ORMFIVIERE, 2 DRI R & S B AR

St b AR — AT AR AR, A I7E A BLAE B RS, L4
DR AR IR e BA 1 (8 PR Se BT B, BRUe I 0 B R e K R SR it pn 3, e 5 4R) 55 15
fr, BA AT B TE R L 5K, R AR AR TR T B R, 584+ RE ) 8 TERHE X — A

1025



HE AR R A B & Tl

I ARBIN A A R, TEHARRIEHM 600 KA HRE RS, Z AR5 H 2014 4 12 AFBHLA
Sk, HLARAE AR GO R A AR AR AR, SRS AAGERE, B TR SRR AR R EAE 94%, MR B AR
12808 kWh ([F]LLE 7 AP600 S50 A IR By FRFE 13300 kWh); $280A 2 0 S 45 2k A 516 &
%, PR R BB S0 1L Sk Ak, el HR S i it B IA B S Se K, TR TR A i is
ITBE, PR 76 2 AR FFLE 530 Jo/MiZe A, AR T3k A k. X LSk Ak D i) — A EZE A
FRAA —MARFEE WAR TR, R IX RN TR 450 AR ThEe ok, i fif5ix
e AV RES LEAT M 5 AAT ST HUAE . 3% Tk Al 8] HIR AL T AR A7 E I SR AN RIRK T 2 S e & o A
FRIEAT KPS AT I B R A

2.2 & Py R 2 TR mE ImsH ik

b AP IUAE R BN T F R RIRGERL . MMRHESEEE 2 I R SRSk, TR IR
2%, I BB T BA A MU I A ™ e S b ) 25 a3 e 2R M« RS« BB PSSR R
R AR A B SR AR R ™5 . (R, B AT S 4t N DA AME BAGIR FE RS AR, BEE =P & #3)
THEL WUIRRA L A ) AT T A8 mp A R SRS T 3 n, DA AR T 22 36 A0 /D B O
RAREEAT PSR 0 BT (R AR B AR 3 NG (S B S 2B A 0. T H, i 2eig N Lo gy 0™ &
WA B = AT R AR, R AF SR B WEANA — Bk, N 2240 i S AN e, FniRs
B aE 2] AR ML AR PR IR . DRI Tl A= 7 e R v A R R A I o R Bk e, R AR R AR
T AR 2 oS B b el s JR . 3R 0 S VR B A 2 A% G M, S BT R BE R iR E 3
R G A vk TV Al SRR R L.

2.3 ETHNRASEE B RELRUER K

DA v I A P SRR SR e 5 1 g 451 5% M AR P i R R iR E B EAT U BRI
JERLR BT, K JERHE I A 7E 4 E S (1 100 2 50T LRIk I, iy "%, fii 25K,
RABANTE. o TR UK, W IR SRR, JRORRIA 5 i sh e 2, BRE R ERER Bt %
1% 20 2. TRV B 2%, AR JEURE A U < I 2 A O BEANAL 2 I RE AR R T R, AN B SR A
FR™ (0 2 b 7 5 ot A2 B3R, T HLW 5 P2 i & BB ™A% 2K T JBURHE AR AR R A A2 27
AN E RN BN E P, BRIR MR IR S EOR NV A A BE PEAE. JEORLR I bR St /& 25 5 75 FE B2
s BEAF AR OC R AR AR, BE T RIGAT AR P FiR % I8 — 58 R I DAL SRS EAT R 3, AR Y R
BT 23 b A7 B 2 o 5 B /2 2B R, RN AE SRR W 2% b I ®  THE R R BB
7%, BERN G AN TRFTT IR AR, 52 NERENS 58 oW e AR 55 it =t
7RI, 3 BORIE A .

JERERMR I PIE R, 265 1 DR FRISERI RS, 2 2 DR FERIE IR, WK 6 fros. IR
BERZERIE SR b, 1 S AR IR O H0E FR MR <5 B AL ER S R A ST JEURLE 73 28 5 A HE AR
S 5 KA VIR 5 AR S UER A B, AR 23 I8 M B HERE A 3 — 5 1 i (¥
5 2% S RV L R R AN RSB AS 9 5 RS 2R, W) 3 SRR JEURER I 4
&, BB AN EORHE I S AL 2K, IR AR — SRR i AL R 2 I B, AR SRR
P i, R 5 SRR ZE R Bl A 2 SR SRE i SEMERA T, JEURL SR I ARSI 5%
FiA I YA T AR BT SRR R B, 15 7 OB B R 2B BRI RN, JRORL R R 2
Pl /b JRER SR R A R ok SR 75 22285 FE T R R AN Al A 7= iR, i 5 B JRURL AN i o i

1026



RHEBY FERY 46 8

The first decision step

Original ore
Ore proportioning data knowledge Ore proportioning mechanism knowledge classification and pricing Original ore category
Original ore procurement data in bunchmark procurement decision
the past three vears Metal balance model
- P y Five classes grade quality —#»
. . . = range table According to procurement
Classification: develop the original ore benchmark to complete the original ore Five classes grade knowledge, establish
classification and pricing in accordance with ore proportioning knowledge pricing bunchmark table category procurement
model, optimise model to
X N propose category
‘ Market knowledge: Raw material supply and demand, Market change, Product demand, ... }—D procurement demand
’ Production knowledge: Production capacity, Savings capability, Financial situation, ... }—»
Raw
Information
ofa \
hundred The second decision step
mines Original ore supplier

Supplier knowledge procurement decision

Suppliers evaluation

Supplier capacity > system based on > Accord}ng to suppllers
Contract confidence index knowledge analysis evaluathn and m{neral
Transportation costs source information,

establish suppliers
procurement model,
» optimise model to propose
each supplier procurement
plan

B 6 HETHIRMRERRLRMIREK

Figure 6 Raw materials procurement decision based on knowledge
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Figure 7 Knowledge-driven industrial control system
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Knowledge automation and its industrial application
Weihua GUI, Xiaofang CHEN*, Chunhua YANG & Yongfang XIE

School of Information Science & Engineering, Central South University, Changsha 410083, China
*E-mail: xiaofangchen@csu.edu.cn

Abstract The term knowledge work refers to the use and creation of knowledge from mastery of knowledge.
In large part, machines have replaced human physical labor in modern industry, where the core of management,
scheduling, and operation is knowledge work. Knowledge work automation is a disruptive technology that is trans-
forming the future economy with extensive application value. Knowledge automation is automation of knowledge
work. This paper reviews the research conducted on topics related to knowledge automation such as knowledge
acquisition, knowledge representation, knowledge association, and knowledge inference, as well as the automation
application technology based on knowledge. A knowledge automation case study involving the making of raw
material purchasing decisions by a zinc producer is also presented to demonstrate the operation of knowledge
automation. Considering the challenges confronting knowledge automation in the management, scheduling, and
operation levels of industrial processes, the features of knowledge in industrial processes and several knowledge
automation problems are discussed. Further, several strategies and suggestions for knowledge automation research
are also proposed.

Keywords knowledge work, knowledge automation, industrial process, decision-making automation

1033



HE AR R A B & Tl

1034

‘Weihua GUI was born in 1950. He re-
ceived a Master’s degree in 1984 from
Central South University. He is an aca-
demician at the Chinese Academy of
Engineering and a professor at Central
South University. His research interests
include modeling and optimal control of
complex industrial processes and indus-
trial large system control theory and ap-
plication.

Chunhua YANG was born in 1965.
She received a Ph.D. degree in 2001
from Catholic University of Louvain.
She has also been awarded the National
Outstanding Youth Funds award. She is
currently a professor at Central South
University. Her research interests in-
clude modeling and optimal control of
complex industrial processes and intel-
ligent automation control systems.

Xiaofang CHEN was born in 1975. He
received a Ph.D. degree in 2004 from
Central South University. He is cur-
rently an associate professor at Central
South University. His research interests
include modeling and optimal control of
complex industrial processes and indus-
trial big data analysis.

Yongfang XIE was born in 1972. He
received a Ph.D. degree in 1999 from
Central South University. He is a win-
ner of the Education Ministry’s New
Century Excellent Talents Supporting
Plan and is currently a professor at Cen-
tral South University. His research in-
terests include modeling and optimal
control of complex industrial processes
and distributed robust control.



