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A Bayesian-Network Risk Assessment Incorporating
Human Factors Based on Continuous Fuzzy Set Theory
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Abstract

Recently, maritime accidents emerge in an endless stream, and the cause of the

maritime accidents result largely from human factors. Thus, a comprehensive risk
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assessment needs to be developed in advance in order to reduce the risks of
disasters. It is, however, difficult to acquire sufficient and historical data in the
maritime industry, hence expert judgment plays crucial roles. Fuzzy set theory is
one of the methods that is often applied to convert the expert judgment into
numerical values. Some studies adopt Mass Assignment theory as a conversion
mechanism. However, Mass Assignment theory confines the membership functions

of linguistic terms to a discrete nature and this violates the logic of human thoughts.

In order to solve the drawbacks of Mass Assignment theory, a new risk
assessment method capable of transforming expert judgment into probability values
is proposed by combining curve fitting methods with Bayesian network. After the
validation it is concluded that the framework proposed has the capability of solving

the shortcomings aforementioned.
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cle;clear;x = [4:7];y =[1 0.7 0.5 0.1];xp = [4:0.01:7];
fork=1:4
¢ = polyfit(x,y.k);
yp(k,:) = polyval(c,xp);
end
subplot(2,2,1);plot(xp,yp(1,:),x,y,'0"),axis([0 8 0 1.2]),title('~ & 2Fi=""),grid on
subplot(2,2,2);plot(xp,yp(2,:),x,y,'0"),axis([0 8 0 1.2]),title('~ & 22Fi=""),grid on
subplot(2,2,3);plot(xp,yp(3,:),x,y,'0"),axis([0 8 0 1.2]),title(' = & 22Fi=""),grid on
subplot(2,2,4);plot(xp,yp(4,:),x,y,'0"),axis([0 8 0 1.2]),title('P1-* 22Fi=""),grid on
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