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In this paper, an environmental monitoring and diagnosis system based on ubiquitous computing technology,
shortly u-Eco Monitoring System, is proposed. u-Eco Monitoring System is designed to: 1) Collect information
from the manufacturing processes via ubiquitous computing technology, 2) Analyze the current status, 3)
Identify the cause of problem if detected by rule-based and case-based reasoning, and 4) Provide the results to
the operator for proper decision making. Based on functional modeling, a generic architecture is derived,
followed by application to a manufacturing system in iron and steel making industry. Finally, to show the
validity of the proposed method, a prototype is developed and tested. The developed methods can be used as a
conceptual framework for designing environmental monitoring and diagnosis system for industrial practices by
which monitoring accuracy and response time for abnormal status can be significantly enhanced, and relieving
operator pressure from manual monitoring and error-prone decision making.
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Figure 7. Tools and technologies for application in the filed
Table 3. Examples of rule of abnormal situation
o]4/43 7% | Rule No. Data 4{(IF) 7 IHTHEN)
Rule0l | PM-10 ®lolE & 10717} A& F718t 80pugms BA ¥& 45| vAYA 55 9
Rule02 | PM-10 HIo|E 94 20717} A& S71 AR FE Fo
o] AT 2] (PM-10) P Py - 10 o o
Rule03 | PM-10 ©lo]¥] A< 15707} A% Z7F8FaL 100pgyme 92 3% n AR FE o
Rule04 | PM-10 ®lo|E & 3707} 150pym's BS A5 HAHA] FE o)
Rulell | SO, &% Elo|E o] s& H¢ wlo|E7} 0.100ppme B H$ S0, ¥& F9
S0, Rulel2 | SO, F& ©lolH & 20717} A& F71 S0, &% F¢
Rulel3 | SO, &% ©lo|HY SE HF dolE7} 0.150ppmS H& 45 SO, B% ol
Rule2l | NO, % Ho|E 9| 58 H¢ tlo]E7} 0.08ppmes E& A5 NO; &% F¢
NO, Rule22 | NO; % HOlE7} 0.08ppmS B 3§ NO, & F2
Rule23 | NO, &% ©Elo]H 9 s& H7 HolE7} 0.10ppme V& B¢ NO; 5% o4




FHAEE AFY 7€ 71 37 RUE YA D A 289 o719 9l A 4 239
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AHE B ARTE A S 7o g 4 Z]H Aol £ F R0001 | — Then M = warning
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Z}e] machine parameterg HIE O R T3S B ol o] & ¢ IF (MIA_SEN > 100.00) OR (MIA_SEN < 10.00)
9 74 Ho] 2ol ABVL, <Table - 8 A @74 £ R0z | N 0 S o eug e
29 13 Wlo] 29 oot} 277 23)
IF M1A_SEN > 120.00 — THEN MI = error
Table 4. Examples of machine parameter R0003 | (227 2% SA %] 120CE 233td 4227]
2 5 o [ 99 o)
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7] dx AY M3A \Y .
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g 7]gh A2 BAE YT F YEF A A w25 = —— ;
29T BT A4 A IS S Abel w0l 20 A3t 498 | pooe L
299 BA A 2 AN S Adse M 2RE 9S8 ihs Po07 c
M3ttt o] & 98] WA process parameterS =% 3}, <Table 6> iE Poos . %
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AN FE <Table 7> & Atd] Aol A =29 Ab# o]~
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Table 7. Examples of generating case-based factors

No. A7} ok A& AdF | AgAHAEE | JAYE | e | &=

001 2007. 08. 14 08 : 34 : 25 | &2FA 27 4BA 9.000 6.555 90.0 29.3 85.0

002 2007. 12. 24 16 : 44 : 35 | &Z2FA A2ZABFAA 12.000 7.555 90.0 15.5 60.0

No. |wind box 5| AFFE|FHATF | A2AYG | JA/ee | JAAF | V= | 7% | Wi7kx /4

001 80 93 9 93 28 86 70 8.5

002 60 50 10 60 30 60 50 10

No. el A7 1 AAA4 2 | 227 &5 | Fds 2FF | Hulolo] &5 | &F ERF

001 g o)FE Hus 176 13.5 17 0.9

002 53 A3 oW 200 10 20 0.5
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