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Abstract: Aiming at the safety analysis of complicated business process, its pervasion mechanism is expoun-

ded both from structure and evolvement. The course of its transfer, accumulation and release is depicted

with frequency and penetrability of safety risk network node, which are caculated by maximun entropy

model and grey relation entropy model. Finally, an applied case of flight line maintenance process is pro-

vided to illustrate the feasibility crisp path based on ant algorithm, and to verify the efficiency to find the

process crisp nodes which become the proofs for the availability of process risk management.
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Fig. 1 Risk distribution chat of flight
line maintenance process
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Tab. 2 Result of two different ant algorithms

YRR f i A AR B S AR
A W B 4 173
JInASOSE R B 6 126
5 5B

AR SORS B0 W0 255 15 R BAS F B 2 A K L ol
T A O A TR IR 8% O v e ) T 2 A DXL Y
TR K A . FERLAS M 77 1 NG5 Fa A Ak 2 A7 1
B o b s AR 22 A KU B i LA o L0 26571 A
JRIS fih A R4 S8 AN 5| J3E O 2 00 o A 2 L
RO 2 A J2 T 45 ok S B2 e XU 1 K 2B B
5 FE R i A R S O3 AT O O S A ORIk
ARG (4 28 G2 0T B A5 B imy U 2 B B A2 . B
PATRATHIL 55 1 4 U A 22 4 KU 18 388 g 401) S i 17 A
T A B, O 52 2% it e 22 4 XUBS 4 LRt 13 7
%

2 % 3Lk (References) :

(1] SO REEV . INEEIE . 55, LT FMEA MM 256

TP Y AR 22 40T A [T ] e /R IR L AR R %% % 4R
2007,28(3) :263-267.
CUI Wenbin, WU Guitao, SUN Peiting, et al. Ship
safety assessment based on FMEA and fuzzy compre-
hensive evaluation methods[ J|. Journal of Harbin en-
gineering university. 2007, 28 (3):263-267. (in Chi-
nese)

(2] RIEMRZERAR TR, 5. 3 F SR vl REER sh &

SRR 23 A 7 i LT, S22 4, 2008, 29 (9) : 1104~
1107.
ZHU Zhengfu, LI Changfu, HE Enshan, et al. The
dynamic fault tree analysis method based on Markov
chain[ J ]. Acta armamentarii, 2008, 29 (9). 1104 -
1107. (in Chinese)

(3] Bz RM4B2. 25, % E3MEHINE XRG4
S pt s (1] 2% TR S B T8 AR, 2008, 30
(12) :2425-2428.



84

LT RRAAM A RBEMO

2013 4

(4]

[6]

(7]

(8]

[9]

[10]

DENG Hongzhong, WU Jun, LI Yong. et al. Influ-
ence of complex network topologic structure on sys-
tem invulnerability[ J]. Systems engineering and elec-
tronics,2008,30(12) :2425-2428. (in Chinese)

IS SR AR TR, 55 BT AR HOAS A R 1 A B
PR EE I8 R G AL WL T, v B2 4. 2007, 20
(2):120-125.

HE Jie, YANG Wendong, LI Xuhong,et al. Evolu-
tion mechanism of highway express freight transpor-
tation system based on dissipation structure theory
[J]. China journal of highway and transport, 2007, 20
(2):120-125. (in Chinese)

FURG A R B R AR BT A 2 A L R U
I R e [T]. 79 4% 32l K% %R,
2007,41(7) :806-810.

JIANG Hongquan, GAO Jianmin, CHEN Fumin, et
al. Safety analysis to process industry system Based
on complex networks theory[J]. Journal of xi'an jiao-
tong university, 2007,41(7):806-810. (in Chinese)
VP, B, 255, 5 2 I 405 KR AIE b B 5 U TRY [o0) 4% A6 780
ST, A5 HA L 2010,43(9) . 112-114.

XU Feng,MAO Gang,QIN Zhen. Analysis of charac-
teristic measurement and typical network models in
complex network [ J]. Communications technology.,
2010,43(9):112-114. (in Chinese)

Jaynes E T. Information theory and statistical mecha-
nies [ J]. Physical review,1957,106(4) :620-630.
ARG AV AR S 2% R G M A B R A3 AT
W1 RGBT, 2005,23(1) :9-12.

LI Qi, JIN Hongzhang, LIN Deming. The model and
analyzing method for complex system’ s brittleness
[J]. Systems engineering, 2005,23(1):9-12. (in Chi-
nese)

Adilson E,Motter,Lai Y C. Cascade-based attacks on
complex networks [ J]. Physic review, 2002, E66;
065102.

BB B B OK & BT R 5 2 Aot
WAL RGELEMERR[T]. RE THREIE S SR,
2011,31(1):186-192.

HU Qizhou, LU Huapu, YU Xinxin, et al. Compres-

sive measurement of urban public traffic system based

on relation entropy and complex matter element[]].
Systems engineering-theory & practice,2011,31(1)
186-192. (in Chinese)

B B AL, BT EIE R AR S ) ). LT
PP R 27240 - FARFH# . 2008, 27(2) : 258-260.
LI Yang., XUE Ruihong. Weighted ant colony algo-

[11]

rithm based on graph[J]. Journal of Liaoning techni-
cal university: natural science edition, 2008, 27 (2) .
258-260. (in Chinese)

AR, EBE R AR, S TR AL BB i ML 55 e A
MR R ] B E TRR¥ESR. A RBFER,
2011,12(1) :83-86.

LI Chao, WANG Ying, WANG Xiaocheng, et al.

Study on process optimization of flight line mainte-

(12]

nance based on modular theory[ J]. Journal of air
force engineering university: natural science edition,

2011, 12(1): 83-86. (in Chinese)
7 T #8 3% i HE ST

O =, T, X8 R — o 5 A9 5 828 4 KU DR A
BRI 28 75 TR K224l B AR ML, 2005,6(6)
56-59.

L2 g, B, 2 BA WA S 400 260 S DR 3 A 7 % A
fems (1] & E TR K% BRPB ¥R, 2012.13
(4); 16-20.

C3TXUT AR 7, FS &, JEF DUt 3 W 45 19 K AT 24 A
R AT SR PEAG AR R ) ). 25 % TR K2 3. AR B4
2009, 10(3): 5-9.

(4558 7 i AR RN, £ 7 45, ML ML R 50 % & P46 An
SERTLT]. B E TR RS %R AR, 2012,13(1) .
10-14.

(50K K 9 R, 3k 2. W (8 PRAE 78 CHLER O\ 2 50 22 A M 3 E
fhrr R )], 28 5 TR K228 . SRR 2R, 2012,
13(3):11-14

Lo ok #n . M4 A, ZEHE B R 5% 4 808 IR 00T A A5
BRI B E TR RFEE®: A AR, 2007, 8
(1): 77-80.

[T HTF4E, RILL MM AL B[] 5 F TR K ¥%¥
R BARBLERR, 2010, 11(2):1-5.

(% 8 R 400



