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Evaluation Strategy of Gas Outburst Based on Fuzzy Neural
Network and Evidence Theory
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Abstract: Because of the complicated non-linear relation between the coalmine gas outburst and its
affecting factors, it is difficult to establish an accurate detection model with traditional
mathematical method. The fuzzy neural network and D-S evidence theory were organically
combined to suggest an evaluation strategy for the coalmine gas outburst risk level. After
perprocessing the evaluation parameters data flow, the first-step fused result was obtained by using
fuzzy neural network and normalized as a basic probability assignment function. Each output value
was taken as the basic belief assignment value, then through D-S evidence theory fusion to get the
second fused result. The simulation results show that the model is reliable and precise and the

security level can be accurately predicted with the proposed method.

Keywords: gas outburst; risk level evaluation ; fuzzy newral network ; evidence theory

WA N TR E Tl A 7= i) EZRE IR, Y AT 2050 45 5 (1 6 F R ATk 25 5 31 50 % A2 4. R
KEEW A M —UIE AP SRR 70% . 8 FEA S AR — Bei ] L 475 28 2 3% 5] g I8 T

KA 2014-12-25
HEWMB : g4 A B 38 B3 H (102102210203)
F—1EE XNEP Q982 ), B PFIf . B 5T 1) B e {5 B AL FE . E-mail : 1hb1403@126. com



2l

R+ 5 o R AR Al 22 I 2% AR IE 4 BRI 9 BC 0T 2R AR TR SR 169

A g 2B (HR AR R T R R
[ 447 BB B0 307 5% b 0 A SO A R A A
AU N AR 9 A= i W0 7 1 B B R 2k - T L 45 [
G5 1R £ R AR T E R YL L el g 48
YRR T S G R B I ¢ 9 A 2B R AT T L -
A1 A BB B 16 %0 2R A 1T B BT 9% Y 1 B 2 kAT
FHAPEHL B GO A2 2 A BRI 5E h i
SEBETETT [6]  [F) I A0 e [ 5 A 2 4 2 7 U v o £
figk R 1) TR ] AL

1 Ry BEHRHERERTH T E

PR U 58 O T a3 2 2R i b AR L B e 5 A I
BERZ . VF 225380 R A8 18 P28 6 b5 5 O Oy
AT TR FEARMAE X RGN I E M
LI I SRS 1 iR b R R R G
PLFECH S i RE IV ) R 48, B 1 R0 M R
S S E K I L GOATEURIGE £ 1 4 B R 48 1 Ak 1
T 45552 3 FE WL 45 iz W4 i k]
DA DR 0 4 (AR SRk 1), SR RE B AT H % > L 0
S 7R AR AR I s B A B A RE R NS
TR X R G VT WA A R
RROR B Ve 1) 7 1% 3 2 A FH AR G 38 A I AR OR 42
FRSERN O o FVRRIE A L IR 1158 O % o 22 1] ) Bk
RF R AR AR M U AT IE ). R AL e 98
BTN FE S 250 1 H S8R A 08 P 3 X
{H R T/ ZEUERA A R GORS R TR SR, S
28 0 B B 207 PR A R AR D-S
UEHE e A A0 P12 PR AR I BE ) D SR HE A
FL L TR A AR 236 R HI0FA) T L A PRI EL ™ L AR SCOK B 32
TR 22 I 2 5 G 6 R A e ASERY Pft 22 I 4%, 181 T D-S
TESE PR AT 2 R (5 B G 782 AT 25 A g S 4l
il G I B AR A R A8 T PR A
1.1 D-SIE{EEEHE BN

D-S A B ) & — A B W iE 4 196 A 1 Y 2
M ARAESE X B2 A5 R N Bel,
1 Bel, s B AR L 1) B A AT A5 BE 43 Bic 43 00k my
My B TR BE AL Ay Ay FIBL, By,

B, ¥ D) m (ADm, (B) =1 A UG i 3 A

/\lﬂBlfo
A {E R m 25 —>[0,1]H
0, A=0
J myA;)m,B;)

A2 (D

E m,@A;)m,B;)

A;NB;=0

m@) = 2
lAiﬂBjA

15 B2 R B 4% 0y Bel, Ml Bel, #0138 %
{5 PR %L Bel, 1 Bel, [ B flic A Bel, (D Bel,. #%
[l —iHGIHELE X b 2415 B pR %L Bel, , Bel, , -+,
Bel, JEATAEBE ST BC A3 50 mys my s e sm, A
Bel,®Bel,®---@Bel , ££7E . n ™5 B sk E 0 41
“h

Bel = {[(Bel, @ Bel,) @ Bel; ] @ =} @ Bel, (2)
1.2 HE#MHMEZEMNES D-SIERERHNME

I R RSRS8O 24 147 T 4 1) &5 SR B e A AR
P8 M 1 R T M R BV B B O T
D-S JiE 5 B HA b BN 2 5 B R BE 1L BT LA,
AR SCW AR T 25 I 2 I D-S FE 4 BRIE A 45 A 54T D
Wrge h fa B A RE A, A B H e RHZ A
KU A% IR A SR AR A VE ) R A 1 S B s . R S
X JLHEAT U — A Ak B, I 3 A7 A5 it 8 1) 4% I 5
DA, 0 2 ol 22 I 4% 1 0 3 245 TR 2 A B S A A E
PRE A B A W] {5 B A3 WA B AT IR A R
T MR P PP R RN & 1 s

lEEE e ][] A
% ﬁ% w| o) |D-s| |
s e | 3 A o R {1
e PR e (e |E
e i e B -

1 EFEMMSEMEN D-SIERERMTEHER
Fig.1 Comprehensive diagnostic model based on fuzzy

neural network and D-S evidence theory
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Tab.1 Initial data of key indicators
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Fig.2 Structure of the fuzzy neural network
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Tab.2 Experimental results of the fuzzy neural network
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Tab.4 Second fusion results based on D-S

evidence theory
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Fig.3 Training error curve of the fuzzy neural network
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Tab.3 Basic probability assignment of fuzzy neural

network experimental results

- A A
A RE A
m(Ay) m(Ay) m(Asz) m(0)

e 1 0.851283 0.007987 0.005438 0.000 817
g 1

2 0.821872 0.008 794  0.007 654  0.000 643
- 1 0.007612  0.798 321 0.003 218  0.000 798
g 2

2 0.005436 0.842318 0.004 356  0.000 954

1 0.004 328 0.007 634  0.821 981 0.000 872
FEA 3

2 0.003298 0.006326 0.851234 0.000 763

AT D-S Sk 45 FLIE A 13 SR 22 SO0 2 3 A g
W AT RS R B RO A 25 R AN 4 PR

H1 3% 4 A1, 5 i D-S R4 #IS i fRR G 2
JG A EEE m (0B BAR/N T X BB s 2 T
M) P 22 19 28 1 D-S UEHE BEIR 1) 255 5 PF R S 2R
WA AR R T PR B L AT LA st ) W R A
AT P PE IR 25

B A R D B BL 30T 5% HE A T 3 T — b
T 5 35 A0 A

2% 30

C1] EdEM r2edk, £RIT, 5. 55 B0 mom # A
WESE DR B & e fa #4 [T . v [ 42 4 Bk 2% 2% 4k . 2003,
13(6) ;40 — 43.

(2] #A, FAIL, DM SR RT AR EHR
X053 201 07k %2 4 5 3%, 2000,27(2) -4 = 8.
[3] {4k, B, D&, TIAERES KR ER T

BB 25 A PR A LT ] R 22 4> ,2004,35(3) : 17 - 19.

[4] T8I EZE I FHMBHE K% B A% BP #
Ze W &5 [T, 3 MR % % 4 (L% hRD . 2004 (7))
153 - 156.

5] Tk, Jrtlde, #hE2 . 3 FBO0 500k 1 B0 70 55 45
S B AF o [T, b T K 2E 25 4. 2015, 37(2) .
155 — 158.

(6] BEoifE. BRER. i g 5% FH AR 000 4 IR 3 SR 42 i 350k
WFoE[T]. B P T K24 2: 47 ,2013,35(2) : 169 — 174.

L7] & 2 RGN E R RG A By ol i
B FALT]. BER 4+ AR .2012,31(8) .82 — 84.

[ 8] gl BT MALMEH D-S kIS ME RS
BRI [D]. R Al ) K3, 2004.

9T PIVHER . 35 4500 4 25 R0 2% 1 D-S UE 4% 6 1 i e 12
Wror sk orgE LT ] o E AR AT 58 . 2007,3(1) : 55 - 57.

(R A BO



