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Reliability Research of Ventilation System in Underground Mine Based on
Cloud Method and Basyesian Feedback
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Abstract ; For reducing the influence of subjective factors in traditional assessment methods
of underground mine, the reliability assessment method for ventilation system in
underground mine based on cloud method and bayesian feedback is set forward to transform
the qualitative indexes into quantitative indexes and optimize the parameters. The case of
application suggests that the theory can correct the assessment divergence of personnel ef-
fectively and improve the objectivity and scientificity of the reliability assessment.
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Fig.1 Cloud model
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Table 1 Level of reliability index of ventilation

system of underground mine

febr Iy BT — % #

U, 100<S,<90 90<S,<75 75<S,<62 62<S,<0
U, 100<S,<88 88<S,<73 73<S,<61 61<S,<0
U, 100<S,<86 86<S,<72 72<S,<60 60<S,<0

LAMPFR U =4 — A8 bn UG T 15
e U S A IE ) = R A4 5 BB 1E A
AL KR G TN AR ROSR R 8T (8]
2).

R2 AEMERARREE=SH(EIER)
Table 2 Cloud parameters of reliability level scale( before correction)
i B I L3/dd —
TEN AR
E, E, H, E, E, H, E, E, H, E, E, H,
BXARGEHE U, 95 1.667 0.667 825 2.5 1 68.5 2.167 0.867 56 2 0.8
WX & U, 94 2 0.8 80.5 2.5 1 67 2 0.8 55.5 1.833  0.733
L AREZEE® U, 93 2333 0933 79 2333 093366 2 0.8 55 1.667  0.667
LEETE s U 94 2 0.8 80.667 2.444 0.978 67.1672.056 0.822 555  1.833 0.733
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Fig.2 Scale cloud of ventilation system reliability of underground mine before correction
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Fig.3 Process of bayesian feedback cloud model
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Table 3 Rejection region basis points of reliability

level and the result of network voting

R 35 B OB B
g no 99T 62 2 0.032
¥ X, 88.656 62 3 0.048
e T 87240 63 2 0.032
whf X, 73.967 63 3 0.048
Xy 72.600 60 2 0.033
Mk X, 61.480 60 2 0.033
X, 60.401 62 3 0.048
= X, 50.506 62 2 0.032

x4 WEEEFMRREZSH(ZER)

Table 4 Cloud parameters of reliability level scale

R 4y L8 a8 — %
E 93.984 80.673 67.181 55.488
E, 0.842 1.535 1.120 0.423
H, 0.540 0.854 0.574 0.268
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Fig.4 Scale cloud of ventilation system reliability of underground mine after correction
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Table 5 The relatively judgment matrix of the first class index and the weight cloud parameters

FetR ARG U, R U, RV N 51 5% A 8 U, WERSH
U, (1,0,0) (3,0.33,0.05) (5,0.33,0.05) (0.637,0.480,0.480)
U, (1/3,0.33/9,0.05/9) (1,0,0) (3,0.33,0.05) (0.258,0.325,0.195)
U, (1/5,0.33/25,0.05/25)  (1/3,0.33/9,0.05/9) (1,0,0) (0.105,0.32545,0.195)
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Table 6 The weight cloud parameters of the second class index

WRARGIEE U (E,LE, H,) WX U,(E,LE, H,) R N 5% 28 U(E LE, H,)

o KA bR C, (0.562,0.505,0.497) Cy (0.112,0.116,0.118)
c, X T C, (0.034,0.045,0.061) Cy (0.103,0.098,0.100)
C, (0.183,0.135,0.135) Cu (0.105,0.105,0.103) Cyy (0.250,0.259,0.247)
C, (0.083,0.095,0.095) Cis (0.072,0.096,0.095) C,, (0.535,0.527,0.536)
C, (0.044,0.093,0.093) Cis (0.072,0.096,0.095)

C, (0.083,0.095,0.095) Ch (0.156,0.152,0.150)

c, (0.023,0.090,0.090)

Cq (0.023,0.090,0.090)

C, (0.065,0.093,0.093)

Co (0.170,0.130,0.130)

C, (0.326,0.181,0.181)
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Table.7 The assessment result of the U, index

Fehn WIPZE R £ E K

¢, A —

G —
85,78,81,79,80,80,78,82,79 80.222 0.699 2.111
94,91,92,92,94,86,92,92,89 91.333 0.786 2.373
90,81,86,87,85,84,85,84,87 85.444 0.787 2.379
70,75,76,77,73,74,74,75,70 73.778 0.766 2.315
70,75,73,74,74,75,76,70,78 73.889 0.823 2.487
78,76,76,80,78,80,72,78,70 76.444 1.079 3.258
65,62,65,73,67,65,68,70,66 66.778 1.016 3.068
72,73,79,74,75,77,70,75,76 74.556 0.848 2.561
74,77,76,70,72,75,75,77,76 74.667 0.737 2.226
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Fig.5 The first class index and the comprehensive assessment cloud before correction
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Fig.6 The first class index and the comprehensive assessment cloud after correction
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