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Application of mining algorithm based on gray association rule
in aluminum electrolysis control
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Abstract: The theory of gray system was brought into the mining of association rule about attribute sets, which based
on the transaction topology space. Moreover, a new framework of mining using gray association degree was brought for-
ward, and it can be used in aluminum electrolysis process control. The mining algorithm of gray association rule, viz. the
mining algorithm of Gray CTL, was described under the new framework. The algorithm was divided into two parts: the
first is to calculate the gray association degree about time attribute and is the core of the algorithm; the second is to mine
the gray association rule. An example of mining the gray association rule in the thermal equilibrium data was provided.
After the analysis of production data coming from some electrolysis cell within a month, the obtained gray association rule

indicates that the molecular ratio and cell voltage have greater effects on temperature of electrolyte than any other factors.
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Table 1 Real technical production data of some cell

Temperature/ Addition of

Journey of Alumina Average pot Metal

Bath

R
Date € AlF;/kg anode/mm feeding/kg voltage/V level/cm level/cm €

2002-11-28 9450 3 22 1763 4,212 23 18 1.24
2002 ~11-29 952 4 9 2596 4,190 23 19 1,23
2002 -11-30 952 5 19 2072 4,170 23 19 1.23
2002-12-01 951 6 .16 2763 4,215 24 19 1.23
2002 -12 - 25 953 7 11 2423 4,162 22 22 1.25
2002-12-26 953 7 12 2 365 4,223 22 22 1.25
2002 -12-27 953 6 10 1786 4,233 22 22 1.25




I A € G 4

2004 £ 3 H

2%, RIS RIE TRERETRIEERE.

 EHARFELREHARE S, HENSE
HEASBRNERERLEITHE. XA
HIERE, NBBEERBRTZRXNARNER; 446
KRG R, Fx LA B R K %
BRESS5HANERNITE, #THRNL KNS
¥ RBMELREREMSARE.,

4 #Hig

D FHEMEBEAMEHEE, ATFHETX
RE—BFEER, ARBREAEEBRIULIG.
EERRREERIIAXKAN G ZE, RUET —
FRETHIRESR . REREEHERE , DURR D335 1 3R 42
WS RETEFHIZM, RREANESH
K&,

2 WHHERTRRBEAMZEE Gray_CTL
ik, BUHEASR, FHTTHEI.

D UEmBEENRTFEZENN, KEXRE
REW, XFHRXKANZEEE LBES THRS
RLIUVAGHBENT. SAGEBREENLE S
G, BEHEMTER.

REFERENCES

[1] Han]J W. Data mining techniques{ A]. Proceedings of
the 1996 ACM SIGMOD international conference on
Management of Data [C]. Canada. ACM, 1996. 545.

[2] Agrawal R, Imielinski T, Swami A. Database mining; a
performance perspective [ J]. 1EEE Transactions on
Knowledge and Data Engineering, 1993, 5(6): 914 -
925.

[3] Fayyad U, Chaudhuri S, Bradley P, Data mining and
its role in database systems{ AJ]. Proceedings of the
26th VLDB Conference[ C]. Cairo, Egypt: Morgan
Kaufmanu, 2000. 63 - 124,

[4] Mitchell T M. Machine learning and data mining[J].
Communications of the ACM, 1999, 42(11): 30 - 36.

(5] Tsur S. Data mining in the bioinformatics domain[ AJ.
Proceedings of the 26th VLDB Conference[ C]. Cairo,
Egypt: Morgan Kaufmann, 2000, 711 -714.

[6] Riedell E, Faloutsos C, Ganger G R, et al. Data min-
ing on an OLTP system (nearly) for free[ A]. Pro-
ceedings of the 2000 ACM SIGMOD International Con-
ference on Management of Data [C]. Dallas, Texas,
USA: ACM, 2000. 13-27.

L7]

(8]

£9]

[10]

[11]

(12]

(13]

[14]

[15]

DING Qin, Khan M, Roy A, et al. The P-tree algebra
[A]. SAC 2002[C]. Madrid, Spain; ACM, 2002,
426 - 431,
Eirinaki M, Vazirgiannis M. Web mining for web per-
sonalization[ J]. ACM Transactions on Internet Tech-
nology, 2003, 3(1); 1-27,
Agrawal R, Imielinski T, Swami A. Mining associa-
tion rules between sets of items in large databases[ A].
Proceedings of the ACM SIGMOD International Con-
ference on Management of Data [ C]. Washington,
ACM, 1993. 207 - 218.
XEE, WA, EH, % KaREHELRNA
[M]. $HE. Just. Rl sk, 1999,
LIU Si-feng, GUO Tian-bang, DANG Yao-guo, et
al. Theory and Applications of Grey Systems[ M].
2nd ed. Beijing: Science Press, 1999.
WL, wiHe, 7 B, % AEBSREESIRA
BERA ] EREM, 2002, 22(6) . 822 - 827.
HUANG Guan-hong, HUANG Wei-jian, FANG
Gang, et al. Grey analysis of red tide produced by su-
perior alga in Dapengwan Bay, South China Sea[]].
Acta Ecologica Sinica, 2002, 22(6); 822 - 827,
HEL, hEH. KAREHLEXRERLHIRFH
RAL]. RETBBLHEE, 2001(4); 120 -123.
SHI Guo-hong, YAQO Guan-xin, Application of grey
system theory in fault tree diagnosis decision[]].
Theory and Practice of Systems Engineering, 2001
(4): 120-123.
ZME. ETRAKEROREAESHFEFHNLI]
BRI RF%FRBABFEM, 2002, 25(3); 464
- 467.
LI Ru-zhong. Eco-environmental assessment of ba-
sins based on grey associative theory[J], Journal of
Hefei University of Technology, 2002, 25(3). 464 -
467.
oW, &8 &, Btk EMKCERERSHET
WEPWMALIL RRNKABAOKREEE¥H,
2000, 22(4): 295 - 298.
HE Liu, ZHAQ Jin, YANG Zhi-hua. Application of
fuzzy grey theory to surrounding rock classification e-
valuation[J]. Journal of Univ of Hydr & Elec Eng/
Yichang, 2000, 22(4): 295~ 298.
FRE KEWMBEHRBEENEREHSRFS
PPEERERROARID]. K. dE IR X%,
1999,
LI Ming-jun. On the Fuzzy Expert Controller and
Heat Balance Control Models for Large-Scale Pre-
baked Aluminum Reduction Cells [D]. Changsha,
Central South University of Technology, 1999.

(W %)



