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Bayesian network structure learning algorithm based on
topological order and quantum genetic algorithm
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Abstract: Bayesian network is one of the most important theoretical models for the representation and reasoning of
uncertainty. At present, its structure learning has become a focus of study. In this paper, a Bayesian network structure
learning algorithm was developed, which was based on topological order and quantum genetic algorithm. With the richness of
the quantum information and the parallelism of quantum computation, this paper designed generator strategy of topological
order based on a quantum chromosome to improve not only the efficiency of search, but also the quality of Bayesian network
structure. And then by using self-adaptive quantum mutation strategy with upper-lower limit, the diversity of the population
was increased, so that the search performance of the new algorithm was improved. Compared to some existing algorithms, the

experimental results show that the new algorithm not only searches higher quality Bayesian structure, but also has a quicker

convergence rate.
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Begin
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Do order-0 CI tests;
3) Initialization fitness:
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Observe(idx) 3
K2Rearch (idx) ;
G* = arg max (G,D);
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For i =1 to maxGen do:
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Oberver(idx) ;
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G = Optimization(G) ;
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If (lagGen > k) then
For i =0 to gPopSize
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5)Return G* ;
End
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Sample Capacity Z%{ I-ACO-B!! C-PSO-B T&QGA-B

K2 -9717.47 £0.00( —=9717.46) -9716.14 £0.15( -9716.13) -9715.51 £0.12( -9715.13)
Ad 3.0£0.0(3) 2.93 £0.2(3) 3.0 £0.10(3)

2000 De 1+0.00(1) 1.0 £0.0(1) 1.0 £0.00(1)
In 1.1£0.1(1) 1.1+0.0(1) 1.1£0.0(1)
It 50.00 £7.45(20) 42.25 £7.59(31) 37.64 £9.54(31)
K2  -14401.66 £0.10( —14401.29) -14389.45 £0.10( -14389.27) -14384.52 +0.14( -14384.37)
Ad 1.4 +0.16(2) 1.3 +£0.3(2) 1.16 £0.27(2)
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