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Abstract; Due to the temporal and spatial complexity in the local inference of multiply sectioned
Bayesian networks ( MSBN ), an improved algorithm for the local inference of MSBN was
proposed. The algorithm redefined the model of MSBN with an object-oriented language.
Combined with the concept of vertex degree in graph theory, the algorithm was optimized based
on the joint tree algorithm. Considering that the outcome of triangulation was not single, the
improved algorithm offered a general solution, which helped to convey message faster and greatly
shorten inference time. Finally, an instance of the algorithm was given for experimental analysis,
whose results showed that the improved inference algorithm significantly reduces both temporal
and spatial complexity.
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Class Node |

attributes .

— Name ;

— Number;// M 0 FF-i11H5k

— State ;

_CPD;

— Degree;//JeBRIN N 0, TEBC A B Bk th AL
## Moral )5 FEIR (A

}
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Class SubNetwork |

attributes .

— Nodes;

- Directededge| ][ ];
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—Name; — Nodes;
— InputNodes; — Name;
— OutputNodes ; — Number;
— NormalNodes; — EnergyFunction ;
— JointTree methods :
methods ; +update( ) ;
+addNodes( ) ; :
+addEdges( ) ; }
+IsEmpty () FEX 6  HKA W (JointTree ) . X 73 HI 4 Fl

+ getFirstNeighbor (int v) ;

+ getNextNeighbor (int v1,int v2) ;

+ findNode ( ) ;// & F77 5,

+ findCircle () ;//4% £ [l

+ createMoralGraph ( ) ;//#4# Moral £

+ createTriangulatedGraph ( ) ;// K JE 1) =
(AR

+ createJointTree ( ) ;//# 15 % = b5 B9 &
T HEATIRAEIE U S 45 14

+inference () ;//#HEFE PR 4

}

EN 4 H45 52 (Clique) . H4E KRS
ey NNz R ST X e B (ORI O A
Nodes LA St 2% 11 HE 6 FE R & B 1 (1 Bl S o) %k
EnergyFunction , #2477 ¥ Hh 5 85 2 1A 15 2 S8
751 update () , %07 ¥ M TIH B AL 18, (G
R F—FORAS HARE S T .

Class Clique |

attributes .

—Nodes;

— Name;

— Number;

— EnergyFunction ;
methods :

+update( ) ;

}

EX 5 JrFIHE2 (Separator. ) 73 FI 202
WA AR TP AR Y — R s S Y BN AR 2R 02
XJ o3 BIER A AR . 23 E14E 2640 5% 21575 1 Nodes,
FAR MR 2 A A b Y e S oK 4 Energy
Function , #4577 1k Hh f5c B B A9 A7 7 2 S8 U7 v
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Class Separator {

attributes .
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WK W) R i AT 2 A A — BT B 2R
B VLA g A 45 55 Cliques 5 43 & 7 45
Separators , T A 2] DX SEAN B S AT IH B
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Class JointTree {

attributes .

— SubNetwork ;

- Cliques;

— Separators ;

— Name ;

— Number;

— List < Object > list;//Clique 5 Separator
AR EHEIE T, F List 4630 A e
A

— TreeEdge[ |[ ] ;// FMEFEXT L b7 470

methods :

+update( ) ;

}

EXT ZHH L 425 (MSBN) . —
> MSBN &% 24> 1 MY 2, — > DT -2y ()
2% 55—~ MSBN —— X} Ji.

Class MSBN |

attributes .

— SubNetworks ;

— Nodes;

— RootNode ;

methods ;

+ inference () ;

}
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MiA:G—Gy =1{V,E}

ity Mg AES H

BEGIN

while( G. hasNext( ) ) {

V.«—G. getNode( ) ;

C,«G. findCircle( V,) ;//3& 3 fir 4 [l #

if (C,. circle. road () >3) {// U5 [ #4< B R
T3

circle(C, -+, C,) ;// ¥ 15 [nl i e B B A

% 36 %

INE KA

C =null; H = null;// C 4G FRAFA% 11 1%, H
F 5 R A W

while (circle( ). hasNext( ) ) |

If(CUC,#C) {//C KT S5 ¢,
B9 A AN

C.add(C,);

H<«C,;

H.add(H,) ;// #1380 I RAEESES H T

!

}
if (G. leftNode() =C) |

G. delete( C) ;
break ;
}
I else |
G. delete(V,);
}

}
END

2) B8 HRZFPENES T H PiEFE—1
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S ZEAT SR R RIS Nt SR e M R TS, e
FIZ [0 e v A IO ) I U 58 i A, 15 3
WSS E B R, HEE ARSI .

A BE— PR R e S H

vt At RS IS E

BEGIN

while ( H. hasNext() ) |

H,«H. getCircle( ) ;

while (H,. lefNode( ) >3) |

V.«H,. getNode ( ) ;/ /483 T 55 & K B K A%

If( V,. haveTwoNeighbours( ) ) |
M<«+V,. getFirstNeighbour( ) ;
N«V,. getNextNeighbour( ) ;
H,.addedge( M ,N) ;//1E M 5 N Z ¥ ik
ed,<—edge(M,N) ;
E.add(ed,) ;// SR INA A4
H,.delete(V,);

}
}

H.delete(H,) ;

}
END
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Fig. 1 Instance of complex network
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Table 1 Comparison of MSBN inference algorithms
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