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Abstract : Urban transit is a complex system that is combined electrically and mechanically, it is necessary to
construct maintenance system for securing safety accompanying high-speed driving and maintaining promptly. Expert
system is a computer program which uses numerical or non-numerical domain-specific knowledge to solve problems.
In this research, we intend to develop the expert system which diagnose failure causes quickly and display measures.
For the development of expert system, standardization of failure code classification system and creation of BOM(Bill
Of Materials) have been first performed. Through the analysis of failure history and maintenance manuals, knowledge
base has been constructed. Also, for retrieving the procedure of failure diagnosis and repair linking with the knowledge
base, we have built RBR(Rule Based Reasoning) engine by pattern matching technique and CBR(Case Based
Reasoning) engine by similarity search method. This system has been developed based on web to maximize the
accessibility.

Key Werds : Expert system(Zi-7}-A] 2~ H]), Knowledge base(#] 2] #] ©] ), Rule based reasoning(7f2] 7] k=),
Case based reasoning(AF#] 71 §+3=2), FMEA(Failure mode and effect analysis, 3173<33F24]), FTA(Failure tree
analysis, 2.7 E 2] £4), DT(Decision table, 27 €] o] &)
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Table 1 Sample data 1 of current failure classification

Fefllure. Failure mode Actions taken
classification
. . PCB rack exchange
CM CM inventer failure in CMSB box
M CM NG CM(.nl replenishment &
air filter. exchange
. Lead line exchange
BRAKE CM failure to PTR .
BRAKE CM valve CMG failure,
discharge exchange
BRAKE CM air dryer ng valve fracture
leakage in dryer, exchange
BRAKE CM mv.enter failure CM oil
display replenishment

) @ (]

{ 2. Mid-class(00) [

[ 3 Fatture modw(()ﬂ)l [ 4+ Fatture causesto0) |

Fig. 1 Failure code indexing order
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start:
walt until user select a category

FRL <-nit; /* falled rule list +/
SRL <-nil; /+ succeeded rule list +/
ST™M <= nit; /+ short term memory +/

xx: select first rule_i in the category , which is not in FRL
if there Is no wile remained then display “failed”
goto start
endif

¢ if premise is "in" /+ premise Is in STM +/
then check the premise in STM
if premise is true then goto a
else goto b
endif
else ask user the premise
store the answer in STM
if answer is true then goto a
else goto b
. endf
endif

a: /* a pemise is satisfied +/
if there is premise remained
then goto ¢
endif
store rule | in SRL /+ all premises are satisfied +/
if conclusion is "display” then display conclusion
else if conclusion Is "set” then store conclusion in STM
else execute conclusion : function call
endif
endif
aa: if conclusion is "2t&" then goto start
eise if conclusion is “dispiay" then display conclusion
else If conclusion is "set” then store conlcusion in STM
else execute conclusion:function calf
endif
endif
goto aa
endif

b: store rule i in FRL /* a premise is not satisfied +/
goto xx

Fig. 7 Rule based reasonning algorithm
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begin
input new case_n
extract records in the same category
for each record_j
global_sim.j = O
for each feature_i
focal_sim_i = local_similarity{case_n,record,
feature_i)
% call function
Jocal_sim_j = weight_i + local_sim_i
end;
global_sim_j = global_sim_j + local_sim_i
end
collect N records with largest global_sim_j
% N nearest neighbor algorithm
display N records with associated remedy
register case_n with cause and remedy
end

local_similarity (case_n, record, feature_i}
% function for calculating tocal similarity
% value of record_j : value_j
% value of case_n : value.n
% each feature is categorized
% as numeric
% simbolic
%
begin
case feature_i
numeric
sim = abs(value_j — value_n)/range_i
retum sim
symbolic
if value_j equal to value_n
then sim = 1
else sim=0 -
endif
retumn sim
end case
end

Fig. 9 Case based reasonning algorithm

Local Similarity
sim_k(Syrm_i, Sym_))
: similarity bewteen
Sym_i & Sym_j based on k_th attribute
: {K nearest neighbor)

Global Similarity
sim {Sym_i, Sym_j)
= Sum w_k * Sim_k(Sym_/, Sym.))

Fig. 10 Similarity searching
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