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A Study on Knowledge Acquisition for a Machine
Trouble- Shooting Consultation System
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Abstract
Knowledge based on expert systems are used in many domains , and incorporating
domain specific knowledge into a program is difficult because of the many forms
knowledge takes. Thus the process of extracting knowledge from an expert  and
transfering it to a program is an important and difficult problem . This process is
termed knowledge acquisition , and this knowledge acquisition is a bottleneck in the

construction of expert systems.

Recently, knowledge acquisition has used four methods. One, the expert inter-

acts with a knowledge engineer or program to build the system . Two, the ex-
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pert conversant with computer technology interacts directly with the expert system
via an intelligent editing program, for example TEIRESIAS(Davis 1976). Three,
an induction program is used for automatic knowledge acquisition, but this meth-
od has not been implemented for expert systems to date. Four, a method  that
may become feasible in the future, is acquiring the knowledge directly from text
books .

In this study, the knowledge acquisition system for a machine trouble— shooting
consultation system is studied. The system consists of the meta — rules(META-R)
to control the system, the rules (RULE-F) for extracting production rules
from the data—base, the ruless (RULE—1) for generating production rules from
the input data of an expert, a data — base based on frame theory, and a knowl-
edge — base for storing the rules produced. The proposed architecture has been

tested on a marine engine trouble— shooting system .
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Fig. 1 The structure of an expert system
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then (frame—-name condition ? ac))

ehe #2¢ W45tz {part - of }, {lubricating }, {cooling} &2 Ee) o] BE FL

S dA FESkE e L dol MRS WA A 2R s} :?:Z oy, 2 &
e F2 =e Y47 93 AA MREEH FEFISE 2 REE FEH g
F¢E 44983 Sl {part - of §, hmmmmgh{mmmg}]%- | @3 F&

o AT APA G ovjolet, ol 9 e Fgo| HEFHE 23 59

‘part-rulLe0l

(f_exist-frame $frame a-kind-of-part)

(= Spart-of (f_search-slLot part-of))

(= Blubricating (f_search-slot Lubricating))

(= $cooling (f_search-slol conling))

(= $state (f_search-slot state))

->

(= $current-rule

(f_make C(if (and ($part-of state run)
(or ($frame state $state)
(BLubricating condition abnormal)
($cool ing condition abnormalt)))
then ($frame condition abnormal))))

(f_comp $current-rule)

(f_index fcurrent=rulLe)

(f_product-rule %part-of)

Cf_praoduct-rule $Lubricalting)

(f_product-rule $cooling))

Fig. 5 Internal representation of RULE-F
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then  (f (and G%3RET°] run BREE)
(BetFEo) ke

then (53 &i2 frame — name condition ? ac))
e FET YA o9 po T AMHEBL 28 60 JER} =3

(pr-ss-nn02
(f_ssvt $condition state run)
(f_ssvt S$action state run)
->
f_mr (if Cand (f_sv S$action)
(f_rsv Scondition))
then (f_acmv $actiondr))

Fig. 6 Internal representation of RULE -1
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get,

+ (= var] pred) :pred & H7bote 2 e (EEIg varlel gio @z ¢4ge}
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* (pred var!l : -) :pred & s 7}5te] = Fhol EAsh 423}
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Hol 2] 3ke] predell H&AA MM 247t 48 EVERY = AFdeh
+ (SOME var pred) : var 9| & fF¥iciBolA Zoblel = ghel ZA7ho] EE
o ol5ted pred ol A&AA shtel ERelx 4-53hd SOME = 4E53ch

ki

fu
M

ol 9} 2o YEFEFRE AL wEHFEY W%iﬁ—-la7ﬂ4 HoFm glon,
et 5go F838 715e oS 2ol
(mr execute-product-rule
(= $prules (f_epr $active-rules>)
->
(do $prules verification-PR>)

Fig. 5 Internal representation of RULE-F
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fol} « Wzbrel FEe 2,00t Fof R £ < F/I#E FEFD” 9 K
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If X7} frame — name ©] 3 %4)oj
X7t BB = H I,
Y 7} start o] o},
then (X start run) 22 ¥ 8gich

3 dEFgol ofdl BFSZ RS HRREZS Wio] s

3 8522 RULE-F, RULE-1§ 7154 390 F244°0258 4L s
& ®IFEHREE A2 o] BAKA22RE Aok @ by FLo Mushs] g
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Z e Fe¢ A9,

4.2 FENMEES EH

4% F&ol (frame — name condition ? ac) 9 7L FHKo] L= o] glon = ap-
normal 7} critical <17}7} obf AAHA G 220 dAE S} 2o] AR
= e 94

(frame —name condition ? ac) 9} - HKo| KR A1 doles o HE
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if (fuel — oil pressure (> $ 2.0 ?VD)

then (fuel —oil — booster — pump condition ? ac)

o« fyel —oil — booster —pump & 7] &3t} fuel —oil Qtzo] 2.00]m  fuel —
oil — booster —pump £ IE&oIth” etz stE YHol o3t A FeF 3} ipol o},
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o] Hat Agko] 2 BR3kA Tt fuel - oil — booster —pump 7+ 7155 ] )& A9l 3
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then {&{#io] (frame —name state run)& E3ts]ok gt
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