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Abstract

This paper presents the design and implementation of ship engine diagnosis
system using hybrid knowledge representation method and certainty -factor
rule base. The Monitoring system of ship engine room gets measuring data in
real-time from distributed local units, processes, displays on CRT and saves them
in the database. The alarm management function checks the alarm state of the
monitoring data. If the alarm occurs, it displays on CRT and saves at database.
This ship engine diagnosis system uses this monitoring data and alarm data to
diagnosis data. The knowledge representation is used object-oriented knowledge
representation method. The diagnosis data and abnormal states are represented each
objects and abstracted class of diagnosis data and class of abnormal state. We use
object-oriented concepts that are object hierarchical structure, inhentance, method,
pattern matching etc. then we can construct knowledge base effectively. We use
certainty-factor method for handling uncertainties of evidence and rule. The
certainty -factor rule-base is developed using pattern matching and method that 1s

attached at each abnormal state objects.

« Fhaa] Fuf skl o] A S Sha A Apay

e Shal OBt B - AR Ty 0



824 BEEERRR KRBT WCE 218

1. A &

2]
Lo
Ho
2&

NI =
o
2
oX
o r
:\2

T FASEH S A} FHo g wEn MNP 2X e Mukege

A4 w9 Fasith Hgol Zl@Ale) nAYle By oMoz

o2 FAE o] T 5 Ak 27 ol F 2 V1wAN] ABAQ &

$g AR 2o a7Hof gt

ANE Aurdde tadow st AANAYYT FA7M1E e

A7gor 2R TEee PEe APk FHA A
s

z 2

29 57} BolAE AL 2R AME7) 7} oHA P v gon
53:

_/_\‘

o ox 1T

o Xy 2
s

2
S L

N2

e
= A
D)
>,

ol
S

&
woOE o e
X
b
rir
2=

A
29)2:(Class)& o1 85e] Be) & & dut® ae)3 A
AZTE, 44, EE 59 48 TUES BEAA FHS A4

171 & A wo) 2] F@o] st

o 9
sk

|o
f
X o o

_“.\2

2. AAE ol =2 24
2.1 Hi7|7tAAI S0 24

Fig. 1& w7|17}& AFS] 9258 Yehfa Sl w7]2 = A4 1-7E 6W7A =
HEZ dEYOEN FRI} o= FeME B HE w72k oY, HE7] &
T2k FFE WAA Hol wir)Zk2AF el ool Y Ao BFHrt g 2
< AMEY 944 JdE ORTFAZ ZAE F gith

HHol251

?

BHol252

|

oI =3
HHoles9o BIVN@IEE
ISP ‘

Cylinder4 -
HHOI2%5

|

ot xé

Cylinder6 C

Fig. 1 Pipeline of Exhaust Gas
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Table 1 Diagnosis Data

H3 FEHA H3 FEHA
1 v 7] & = 1(2)(A) 15 |8712%(x)

2 ) 7] & 2 2(31)(A) 16 |[F714E(A)

3 vl 7] & =3(2)(A) 17 |FEFLEHA)

4 ) 7] & =4()(A) 18 [vwi7]uit(2)

5 v} 7] & =5(32)(A) 19-20 |2 37 EPFL2EA1(H) (L)
6 v 7] & E6(3)(A) 20 [BRIVEFXEIINA)
7-10  |HEF7ISYTF2EXRAM L) 21-22 |Bugr|EY T Ex2(0)(42)
8-10 |AF71EYTFLE=AB(H) 22 |QUBINETFREAI)A)

9 vl 7] & =9(3)(A) 24 |EAIVNSFLE(R)
10 [ #BHI71EF2=(I)A) 25 Z1#AFW L)

12 pPl#Etede2x() 28 |LAZNFHAF(ENR)
13-12 | &Y ZAr2 =3 ) 31 |[ASFFE)(D)

14 |FYF7I2=(3)(A) 32 |71 B3 A" (F N

Table 2 Decision Table made by Causal-relation between Measuring ltems
and Abnormal State
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Fig. 3 Hierarchical Architecture Diagram of Diagnosis Data
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RULE © Rule R_H_Down
If <A ghdlol > state is precisely equal to "High”
And <@ gkdlo}E] > trend is precisely equal to "Down”

Then H_Down 1s confirmed.

And FACF.H_Down is assigned to <|Z¢tdo]El|> CF

Fig. 6 Pattern Matching Rule for Certainty-factor Support
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Fig. 8 Rule for Temperature of Exhaust Gas
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Fig. 10 Rule Network for The Abnormal State of Fuel Oil Injection Quantity

RULE : Rule R_.{& EAMZ )

If there is evidence of Wi 7] A% High

Then A& EAFZF I is confirmed.

And ¥} 7] A1 % High.CF*7 2 CF. 7% is assigned to Z &CF.temp

And Sending Message "set_Q &2 A& FiCF” @TO=<|°]"¢3 &> ; @ARGI
= ZACF.temp;

RULE : Rule R_.ASEAMFFH_1

If 7133 % state is precisely equal to "High”

Then Q& ¥AFH Y is confirmed.

And 7133 % CF*7&CF.2} is assigned to Z&CF.temp

And Sending Message "set_d 2 2ALZFFHYCF” @TO=<|°]3/¢ &> ; @ARGI
= Z7CF .temp;

Fig. 11 Rule for The Abnormal State of Fuel Oil Feeding Overflow
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