AR B B AR AR P R SR
Vol.7 No.4 26/32 (2008)

KIBET—EAR—RFVSAVETI)ITD
BRFPAUNATLOEELEIEFITOCIADGH

NI HE 2T ZE TR A
PNII=UTE SRR 3 I ARN I

Development of sequential prediction system for Large scale database-based Online Modeling
and its application to industrial furnace
Masatoshi OGAWA", Yichun YEH ",
Harutoshi OGAI", Shigeyuki TATENO', Kenko UCHIDA™

Abstract: Recently, with the development of computing machines and database systems, it becomes possible to accumulate and
retrieve a large amount of data at very high speed. Attention has been drawn by the local modeling techniques of a new idea called
“Just-In-Time (JIT) modeling” or “Lazy Learning”. To apply “JIT modeling” to a large amount of database online, “Large-scale
database-based Online Modeling (LOM)” has been proposed. LOM is such a technique that makes the retrieval of “neighboring”
data more efficient by using “stepwise method” and quantization. This paper reports a sequential prediction system of LOM. The
sequential prediction system is able to predict process variables over a long period, the approach is to repeat a process that predicts
the process variables of the next step by using both the predicted process variables of the previous step and prepared manipulated
variables. Furthermore, to improve the prediction accuracy, a similarity criterion considering the contribution of a variable to the
predicted variable is proposed. The system is applied to a dynamic intertwined industrial furnace with a number of physical
phenomena; practical effectiveness of the system is verified. As a result, the system has predicted the process variables with

satisfactory accuracy. The practical effectiveness has been confirmed.
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Table 1 Selected variables for Temperature A after 1 hour by

stepwise method

No. Content Delay F value
1 Temperature A Present 342027
2 Temperature A before 20 minute 32018
3 Temperature B before 80 minute 2630
4  Temperature B before 140 minute 2964
5  Temperature B before 100 minute 784
6  Temperature A before 240 minute 737
7  Temperature A before 180 minute 3262
8  Temperature A before 260 minute 3314
9  Temperature B Present 313
10  Temperature B before 300 minute 254

47  Controlled variable C before 120 minute 24

4.2 TEF 70+ RIGHAO -8 OF RIFEE O

L% O FRIFE R 2RI L CTHRIZED 1 Rk 2 T
W 5 5P %4 ) R Z & THRRINC Tl A2 FEhi T 5
TLaEBERLE, I RERBRO TR0 E TITh
RTITZBR T E RIS 5 Z LI TERY. £ZT
BRTHBATRETH D2 HWr 4 572012, THFT
R ADERBET —F 2 AT, 1 RO TR O

WEEEAIT -7z, BEREZEIELIGRINL, FRIEE A
@ 1 B O TR % 500 B4T7Vy, SERME & FRE O
B & A~ 7z,

I, (5)Fdoo L T X HFEE % v 72 LOM
2 & D 1 EERI O PSR L 2 EHME & FRIE O K
#ilX| % Fig.5(@)2/~d. Z D& X OFNIEE A OFHIE
& FERIMEOF BRI 0.8261 L 720 1 BE#ICBIL T
E% THITETWD Z ENHERTE, BRTHIHAT

RETHDI LW CTED. EBIL, QROEBELEFE
%%%Ebtmwg%mthm4mi61ﬁ%%@
TS AT X B EHE & T RME O BAIX %2 Fig.5(b)iz
AT ZOLEOFNIEE A ORI & SZRIE OB
FRED 09571 £ 720, BELTMEA DT vt AEHKD
FEHEROBNEBELCHAMEZHWS Z LICL-T,
o )V AIZKDMBEEZA WL XX L EW TR
EuEBDZENTER. £, 2oL EERESA
RIVER B ] ~C T AL A3 S it C & 7.

43 TEFTOEAADERTAL AT LOEHA

LOM 2 X 2B WPl AT L& W, Bk
51k E THIL, TOFPHRREZFHLTED
W1 % 2 PRI A Z Y K9 &0 9 BIRTH
#ATo. ZoOL X, HIBEIOTFRIFEOHLART v T A
RIEIZ X > TRV IAENTZ 4T B O FEBED 7 1 & A
h oz, BRAT—ZEMAL, 2 FHDBRITERIELE S
(B L CIREBRICER SN EE 5 2, BIELKLS
OEFICBE L TIX LOM TPHI Lz 5225 2 &I
Lo THERET — & Mk L, THZBRINAT2 .



T: Reference
T+200

’ :
** |
T+150 e 8o
* |
o 40
T+100 e
(4] * |
= |
g T+50 e
© |
< |
T-50F 9 Ne®s., - o
T-100 0=0.8261
T—200 . :

T-200 T-100 T-50 T T+50 T+100 T+150 T+200

Estimated value

(a) Estimated result using similarity criterion of infinite norm

T: Reference
T+200

T+150

T+100

T+50

T

Actual value [°C]

T-50

T-100

T—200
T-200 T-100 T-50 T T+50 T+100 T+150 T+200
Estimated value

(b) Estimated result using similarity criterion based on F value

Fig. 5 Correlation between Actual and estimated data of

furnace temperature ‘A’ after 1 hour by LOM
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