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Abstract

Abstract: In order to solve the problem that logical Petri net can not describe dynamic game process well,
logical game probabilistic Petri net is proposed. The four elements of the game are integrated into the
logical Petri net, and the players of the game are defined as an attribute of Token, for which the strategy
set and utility function are defined, and the information database is introduced. Probability change and
vector are introduced to represent the transformation relationship of empirical probability in the process
of game, and fuzzy theory is introduced on the basis of Bayes formula to solve the problem of information
loss in the early stage of decision making, and decision change is introduced to help rational people make
decisions. Logical game probability Petri net was used to model the subway emergency decision-making
process, and the system reachable graph was constructed to analyze the problem. Tina simulation was
used to verify the model properties, the feasibility of the proposed method was also verified.
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Table 3  Alerts issued to decision group judgment

RES A
Mo [19 0’ 19 0’ 09 0’ 09 1’ 09 0’ 09 0’ (1’ a]]a a129 T a]n)’ (15 a2|9 a223 Y azn)9 (19 a}l’ a}z: ) a}n)’ (19 a()]s a[}za ) aOn)’
0,0,0,0,0,0,0,0,0,0,0,0, 0]
M, [0,1,1,0,0,0,0,1,0,0,0,0, (1, o5, @y, *++, ay,), (1, Gy Oy =25 @), (1, 055 Gy =+, 0,), (1, Gy, Oy 225 ),
0,0,0,0,0,0,0,0,0,0,0,0, 0]
4 PR — W BT IR 5 R
Table 4 Decision group at the first stage judged that it was a level I emergency
R ol
M, [0,0,1,1,0,0,0,1,0,0,0,0, (1, ayy, oy =+ a,), (1, 0y, Oy =oo @3,), (1, 005y Oy oo, 05,), (1, Ol Oy =2, 0, ),
0,0,0,0,0,0,0,0,0,0,0,0, 0]
M3 [O, 05 1, 05 O, 05 O, 15 (15 I)a (la I), (13 I), (15 I)a (1’ al]) a]za ERY aln)’ (1’ azla azp Tt aZn)’ (1, a}la a}za Tt a}n)’
(19 0‘01: aUZ’ ) aOn)’ Os Oa Os Oa Os Oa O, 07 O, 07 Os 07 O]
M, [0,0,1,0,0,0,0,1,0,0,0,0,(1, Qyps Gy *°°s aln)a (1, Qyp5 Oy *°s aln)’ (1, O35 Oz *° a}n)’ (1, Qgp> Oz 5 Olg,),s
(lsﬁm ﬂ]za ""ﬁln)> (Lﬂzn ﬂzz’ "'sﬁzn)a (1’ﬂ31’ﬂ32’ "'vﬁ3n)’ (l’ﬂm’ﬁozs ) ﬁon)s 0,0,0,0,0,0,0,0,0,0]
MS [0’ 0’ 17 0’ 07 0’ 07 1’ 07 0’ 07 0’ (1’ a]la alza ) a]n)a (1’ a2]5 azza Tt azn)’ (1’ a}]a a32> Y a3"), (15 a0|> aoza ) a()n)’
0,0,0,0, (L, Uy, (1, Up), (1, U}y, (1, Ujy), 0,0, 0,0, 0]
M [0,0,1,0,0,0,0,1,0,0,0,0, (1, Qyps Gy *°°s aln)a (1, Qyp5 Oy *°s aln)’ (1, O35 Oz *°" a}n)’ (1, Qgp> Oz 5 Olg,),s
0,0,0,0,0,0,0,0,1,0,0,0, 0]
M, [0,0,1,0,0,0,0,1,0,0,0,0, (L, 0,1, ap, **+5 @,)s (1, s Gy =225 @), (1, 0y Gy =225 03,), (1, Oy Gy =225 G,)s
0,0,0,0,0,0,0,0,0,1,0,0,0]
M [0,0,1,0,0,0,0,1,0,0,0,0, (1, Oyps Gy 77 aln)a (1, Qyp5 Oy *7s aln)’ (1, O35 O35 *°" a}n)’ (1, Qgp> Oz 5 Olg,)s
0,0,0,0,0,0,0,0,0,0, 1,0, 0]
M9 [0’ 0’ 17 0’ 07 0’ 07 1’ 07 O’ 07 0’ (1’ a]la alza ) a]n)a (1’ a2]5 azza Tt azn)’ (1’ a}]a a32> Y a3"), (15 a0|> aoza ) a()n)’

0,0,0,0,0,0,0,0,0,0,0, 1, 0]
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RS PORALE B BOAIBTOA IR R S

Table 5 Decision group at the first stage judged that it was a level Il emergency

KA LACIEN

M, [0,0,1,0,1,0,0,1,0,0,0,0, (1, &y, @y, *++, 011,), (1, Oy Oy =25 @), (1, 0y Oy =+, 0,), (1, 0y Oy 225 ),
0,0,0,0,0,0,0,0,0,0,0,0,0]

Mll [O’ 0,1,0,0,0,0,1, (1’ H)’ (1’ H)a (15 H)r (13 H)a (15 Oy Opps *°°s aln)’ (1’ Qa5 Oyps ** % 0!2“), (1’ U315 O * s a3n)’

(1, oy, 0y, *++5 0,), 0,0, 0,0,0,0,0,0,0,0, 0,0, 0]
M, [0,0,1,0,0,0,0,1,0,0,0,0, (1, &, app, *++, a11,), (1, Oy Oy =25 @), (1, gy Oy, =+, 0,), (1, 0y Oy 225 ),
(l’ /811’ ﬂlza B ﬂ]n)’ (laﬁzn ﬁzza B ﬁzn)a (laﬁzla ﬁua B ﬁm)a (l,ﬁon ﬁoz, “.7ﬁ0n)’ 0, O’ 0, O’ 0, O’ 0, O’ 0, O]
M, [0,0,1,0,0,0,0,1,0,0,0,0, (L, 01, @y ===5 @,)s (1, Gyyy Gy =225 0,), (1, 03y Gy =225 03,), (1, Oy Gy =225 G,
0,0,0,0, (1, UY), (1, Upy), (1, Up), (1, Uyp), 0,0, 0,0, 0]

M, [0,0,1,0,0,0,0,1,0,0,0,0, (1, &, app, *++, a1,,), (1, Oy Oy =25 @), (1, gy Oy =+, 0,), (1, 0y Oy 225 ),
0,0,0,0,0,0,0,0,1,0,0,0, 0]

M [0,0,1,0,0,0,0,1,0,0,0,0, (L, 01, @y =5 @,)s (1, gy Gy =225 @), (1, 03y Gy =225 03,), (1, Oy Gy =225 G,
0,0,0,0,0,0,0,0,0,1,0,0, 0]

M [0,0,1,0,0,0,0,1,0,0,0,0,(1, 0y, @y, -, &), (1, &y Gy, =+2, 0,), (1, 03y, Oy =+, @3,), (1, Gy, Gy =225 04,
0,0,0,0,0,0,0,0,0,0, 1,0, 0]

M, [0,0,1,0,0,0,0,1,0,0,0,0, (L, 01, @y =5 @,)s (1, Gy Gy =275 0,), (1, 03y Gy =225 03,), (1, Oy Gy =225 G,

0,0,0,0,0,0,0,0,0,0,0, 1, 0]

E S i VI S LS SN &
Table 6 Decision group at the first stage judged that it was a level III emergency

RS A

M18 [05 O> 15 O> 05 1> 05 1> 05 O> 05 O> (13 a]]’ alza ) aln)5 (15 az]a azza ) aZn)’ (15 a3|> a327 Y a}n)’ (1’ aOl’ 0‘02> Y a()n)3
0,0,0,0,0,0,0,0,0,0,0,0, 0]

M, [0,0,1,0,0,0,0,1, (1, II), (1, IIT), (1, TID), (1, IID), (1, @), @pps 205 @11) (1, Gy Gy *05 @,), (1, Oy Oy =00, OL3)),

(1’ a[]l’ a()za Tt aOn)’ 0’ 07 0’ 07 0’ 07 0’ 07 0’ 07 0’ 07 0]
Mzo [Oa O, 17 O, 07 O, 07 1, 07 O, 07 O, (15 Ay Qs 0y Olln), (1> Qyps Oyyy **° aZn)’ (1’ Oz15 Ospy """y a}n)’ (1’ Qo> Ogps ** "5 aﬂn)a 5
(L /’)11: ﬂlZ’ ”"ﬁln)’ (L ﬂzn 18227 ] ﬁz/;)a 1, 18317 ﬁ}za ) ﬂ}n)’ 1, ﬂma ﬂoza ) ﬁOn)J 0,0,0,0,0,0,0,0,0, 0]
M, [0,0,1,0,0,0,0,1,0,0,0,0, (1, 0y, @y, =+, @,), (1, Gy, Oy =25 @), (1, 035 Gy =+, 03,), (1, Gy, Oy =22, ,),
0,0,0,0, (1, U, (1, U, (1, U, (1, U{p), 0,0, 0,0,0]

M22 [05 O> 15 O> 05 03 05 13 05 03 05 03 (13 a]]r alza ) aln)5 (15 az]a a22> ) aZn)a (15 a3|> a}za Y a}n)’ (1’ aola a02> Y a()n)3
0,0,0,0,0,0,0,0,1,0,0,0,0]

M, [0,0,1,0,0,0,0,1,0,0,0,0, (1, 0y, @y, =+, @,), (1, Gy, Oy =25 @), (1, 05y Gy =+, 03,), (1, Gy, Oy =22, ),
0,0,0,0,0,0,0,0,0,1,0,0,0]

M, [0,0,1,0,0,0,0,1,0,0,0,0, (1, Qypy Qyps *°7s aln)’ (1, Oyp Qs **°s aZn)’ (1, 0315 Q3ps *° 75 aZn)’ (1, Qo> Agps ** 75 a()n)’
0,0,0,0,0,0,0,0,0,0,1,0,0]

M [0,0,1,0,0,0,0,1,0,0,0,0, (L, ay, ap, -, @), (L, 0y, Gy, =5 ay,), (L, 0y, G, o5 a3,), (L, Gy, O =, G,),

0,0,0,0,0,0,0,0,0,0,0, 1, 0]

ks 50 B /LR S B 44 1 B0 0

B BT — IO S R SR Rt R

G L FRIREES BN 1, 0.1,0,0. MRS/ B T md

SR R F L E, R B O SR AL 55 87 e /N L0 7 5 R o 5

By Eny FIE, ISR OB 51
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RT RN BRI

Table 7 Decision group judged that it was a false alarm

RE LAdIEN

M [0,0,1,0,0,0,1,1,0,0,0,0,(1, 0, a, -+, a]n)’ (1, Qyp5 Oy *°s az»«): (1, O35 O35 *°" a3n)’ (1, Ogp> Oz 5 Olg,),s
0,0,0,0,0,0,0,0,0,0,0,0, 0]

My, [0,0,1,0,0,0,0,0,(1,0),(1,0), (1, 0), (1, 0), (1, &, &, == 011,), (1, 0y, Oy =5 005,), (1, 4y, 0, 25 043,),

(L, a5 0y *++5 0,), 0,0, 0,0,0,0,0,0,0,0, 0,0, 0]
M,y [0,0,1,0,0,0,0,0,0,0,0,0, (1, &, @y, =+, a,,), (1, Oy, Oy =25 @), (1, Oy Oy =+, 0,), (1, 0y, Oy =05 ),
(1, ﬁll’ ﬁ]za ""ﬂln)a (1 ﬁzl’ ﬁzza "'sﬁzn)a (1 ﬁsl’ﬂsz’ "'vﬁfm)’ (1 180151802’ ) ﬁOn)’ 0,0,0,0,0,0,0,0,0,0]
My, [0,0,1,0,0,0,0,0,0,0,0,0, (1, a,, ap, - ), (1, 0y, Oy, =5 a,), (1, Gy, 0y =22, 043,), (1, 0y, Gy =25 0,
0,0,0,0, (1, Up), (1, Up), (1, Up), (1, Uy), 0, 0,0, 0,0]

M;, [0,0,1,0,0,0,0,0,0,0,0,0, (1, a,, ap, - 0,), (1, 0y, Oy, =5 a,), (1, Gy, 0y ==, 03,), (1, 0y, Oy =25 0,
0,0,0,0,0,0,0,0,1,0,0,0, 0]

M, [0,0,1,0,0,0,0,0,0,0,0,0, (1, ay, ap, -, o), (1, 0y Oy =5 a,), (1, gy, 0y =2, 043,), (1, 05 Gy =25 0,
0,0,0,0,0,0,0,0,0,1,0,0, 0]

M32 [07 09 1: 09 0: 09 0: 09 0: 09 0: 09 (19 Oy Oy "0y aln)a (17 Oyps Ogpy * 7 aZn)s (13 Os15 Ogpy "7 a}n)a (la o1y Cpps "5 aOn):
0,0,0,0,0,0,0,0,0,0, 1,0, 0]

M;; [0,0,1,0,0,0,0,0,0,0,0,0, (1, 0, &, =5 @,)s (1, Oy Oy =25 0,)5 (1, 0y, Oy =25 03,)5 (1, 0 Oy =275 0,

0,0,0,0,0,0,0,0,0,0,0, 1, 0]

R8I BUTIEN 2T R(RRIEH)

Table 8 Implementation of emergency options selected for phase 1(The system is normal)
K& HfH
[Oa Oa 1a Oa Oa Oa Oa la Oa Oa Oa Oa (la Oy Oygy *0y aln)’ (1> Qaps Opps *° aZn)’ (la U315 O35 * s as»y)a (15 Qo> Ao **"» a[]n)’

M34
0,0,0,0,0,0,0,0,0,0,0,0, 1]
#9 T ENE N ST R(RGER)
Table 9 Implementation of emergency options selected for phase 1(The system is false)
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