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ABSTRACT

In order to predict coal and gas outburst, biological contrary degree algorithm is proposed based on contrary
degree and biological theory and prior values and posterior values. In the nature, there are prior data and posterior
data; such as positive words and negative words. According to the contrary matrix, the testing data can be predicted
based on the testing data by using biological contrary degree algorithm. Meanwhile, the accuracy of biological
contrary degree algorithmis 100%. The results show that new algorithmis feasible and effective.
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INTRODUCTION

Coal mine safety is a very imperative issue indba& mining industry since accidents in mining camigs are very
likely to cause death, injury and huge losses operty [1-3]. Coal and gas outburst often happe@hima. So, it's
very necessary to study the coal and gas outbuestigtion method. In this study, a new predictidgoathm
(biological contrary degree algorithm) is propos@&iological contrary degree (BCD) algorithm is bésen
biological contrary degree between prior data aostqrior data. In the nature, the contrary degseiseparable
from the synonyms and antipodal opposites in péogkily life [4]. The person would think physigathat “father”
and “papa”’, “mother” and “mama”, “father” and “mari'wife” and “woman” are the synonyms; “grandpa’dan
“grandma”, “parents” and “children”, "male" and hfale" are the antipodal opposites. However, theerless of
relationships between those words are not the spetgle always think that “father” and “papa” ateser than
“father” and “man”. Because of “papa” must be “fath and “man” is not necessarily be a “father'm8arly, the
extent of the conflict between opposite words isthe same. Judging from intuition, the contrargrde between
“male” and “female” is relatively absolute, and tlentrary degree should be very high. So, for ligeht
information processing, especially in nature sitrgtit is very important for using a precise metfo represent the
relationship between the real relationships.

Biological contrary degree

Learning from the vocabulary of many European laggs, they have negative and positive vocabuldnestder
to express the relation between the words, Profdsanjin Mai and Dr. Ting Wang summed the vocabular
negative and positive, as shown in figure 1 [5Fgr example: “law”, “optimistic”, “solar system”ian”, “noon”,
“yesterday”, “red”, “above” and “peak” are the pidg words; “guess”, “pessimistic”, “upset”, “alish) “woman”,
“morning”, “tomorrow”, “feel”, “blue”, “below” and“hole” are the negative words.
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Figure 1. the negative and positive wor ds

Biological contrary degree calculation model

In order to calculate the relationst the semantic network between words as a tyfpgraphite is shown. The
graphite is consistedf carbon eleme. Its structure is composed of many continuous beddiages which are
parallel to the interarea, as shown in figu [8]. In order to show the relationship between diffiéngarts of the

words, the second modeliigroduce(, as shown in figure 3. From the figureti8e positive worc &, b , € and
d are similar to a', b', c and d'. The positive y has no negative word to correspamdl tae negativ X

has no positive word to correspond - however, they and X have a similar or opposite connection w&,
b c d a b ¢ ggd,

Positive
words
network

Negative
words
network

Figure3: type of graphite semantic model
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For a semantic corpora, the calculation of oppaféigree needs to solve the semantic displacenmahtpacalculate
the relationship between the semantic displacerahthe similarity. The semantic distance can leel ts reflect

the level of the similarity between two words. Defi Dist(a,b)
shown in formula 1 (Fanjin Mai and Ting Wang, 2008)

as the semantic displacement 8f and b, as

Dist(a,b) (when aand barein thesamdayer)

Disp(a,b) =
sp(@.b) {—Dist(a,b)(whenaand barenotin thesamdayer)

(1)

Where, D18H@.0) s the distance P1SP(@,0) L (o0, +e0).

The computational formula between the semantic laigment and the similarit)sm(a’ b) are shown in
formula 2.

Sm(a,b) = AP®ED  whenDisp(a, b) 0 [0,+0)
’ Con(a,b) = A”*@" whenDisp(a, b) = (- ,0) @

Where, A is parametric parameter’,‘ 3 (0’1), which indicates the semantic similarity (when thistance is 1).

Con(a,b) is the semantic opposite degree. In short, oppatgree can show the relationship between words
precisely, which expands the range of common semaimilarity to negative number. Biological conyalegree
conceptual framework

The definition of opposite degree are presentedhlgnanvolves the following aspects:
(1) A priori value refers to the value for the triaig;
(2) A posteriori numerical refers to numerical pofidn analysis;

(3) Opposite degree is a priori and posteriori nucaé value between degrees of differenc(<3_,°°’+°°) is the
range of the values.

In general, the definition of opposite degree i@ @riori value is A, the posterior value is B. Elés the formula.
<0,B<A
c=B"A-l-oA=B )
A >0,B>A

C is close t6" @, it shows that B is more big, and indicates thatdifference of B and A is greater. C is close to
-0 it shows that B is small, and indicates thatdtiference of B and A is greater; C is close tan@jcating that
B and A are closer; C is equal to 0, show that&he equal to B.

There is a prior matrix ™n,

Q; &, ... &,
R A e &
Amxn_ "
Ay G - A
The classification column vector o'fA‘rnxn is X
X
X =| "2
X
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There is a posterior matrixP" .

by b, - b,
_|by By b,

b

b2 e pn

B
The opposite degree ofA’“x” and P can be calculated by using the following formula.
b, —a;
— K
Clayby)=——
% (4)

Based on the opposite degree calculation, the sporelin

S B
g classification column vecto of P can be calculated.
Y1

V= Y,

Yo

Biological contrary degree calculation steps
(1) According to the following formula, calculatedparately for each line of the opposite, and nsttine absolute

. : . . . B
value of the minimum value.C(k) is the opposite degree calculation results of lﬁellne data of P and

each line of Amx”, the minimum absolute value can be got (if thellteobtained with two or more than two of the
same value, it returns the first value).

|Z a“ |
j=
C(k) =min (5)

|Z "’"|

j=1 a'u

. B
(2) Returns the correspondin%](I to theyp, the K line classification of ™" can be obtained.
(3) Repeat (1) and (2), until calculate all theultss

(4) Output Y.

Analysis of Calculation Results

The coal and gas outburst data comes from Pingdamg€oal Mine Industry Company [9, 10]. There fkey

indicators for prediction. They are height (H), gasission initial velocity (V), comprehensive ind@x coal mine
seam structure thickness (T), structure complegiify Five sets of data were selected as trainirig; dao sets of
data were selected as testing data. The trainite aad testing data are shown in table 1 and tablEhe last
column CGO (coal and gas outburst) indicated theagon of coal and gas outburst; if there was a emd gas
outburst, it would be yes; otherwise, it would lmecoal and gas outburst.
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Table1 Training data

No. H(m) V(m/s) | Tm) C CGO
1 -39z 15: 76 0.8 11 Yes
2 -437 7.6 128 02 08 No
3 -446 12.7 315 0.4 1.3 Yes
4 -42¢4 7.¢ 166 0.2 05 No
5 -395 109 216 06 12 yes
Table 2 Testing data
No. H(m) V(m/s) | Tm) C CGO

6 -38( 8.¢ 12¢ 01 0.€ No
7 -530 13.0 384 06 23 Yes

According to BCD, the calculation results of 6tlogp data are shown in table 3; the calculationlt®sti 7th group data are shown in table 4.
And the bold font results indicat@(k) .

Table 3 The calculation results of 6th group data

Testingdata’s No. BCDofH BCDofV BCDofl BCD® BCDofC C(6)
-0.0306 -0.4183 -0.8355 -0.8750 -0.4545 0.5228
-0.1304 0.1711 -0.0234 -0.5000 -0.2500 0.1466
-0.1480 -0.2992 -0.6032 -0.7500 -0.5385 0.4678
-0.1038 0.1266 -0.2560 -0.6667 1.0000 0.0200
-0.0380 -0.1835 -0.4213 -0.8333 -0.5000 0.3952

OO~ WNPEF

Table 4 The calculation results of 7th group data

Testingdata's No. BCDofH BCDofV BCDofl BCD® BCDofC C(7)

1 0.3520 -0.1503 -0.4947 -0.2500 1.0909 0.1096

2 0.2128 0.7105 2.0000 2.0000 1.8750 1.3597
3 0.1883 0.0236 0.2190 0.5000 0.7692 0.3400
4 0.2500 0.6456 1.2857 1.0000 6.6667 1.9696
5 0.3418 0.1927 0.7778 0.0000 0.9167 0.4458

Based on the table 3 and table 4, the prediction results are shown in table 5.

Table5 Testing data

No. Testing data’s No. C(k) Testing data’s CGO  Ritézh results
6 4 0.0200 No No
7 1 0.1096 Yes Yes

The prediction results show that the BCD algorittas a positive role in classification and predittibhe accuracy
of BCD is 100%.

CONCLUSION

In order to study the characteristics of coal aasl gutburst accidents and to avoid the mine disasmbination
algorithm of biological theory and mathematical hoet is proposed. The biological contrary degreerilym

based on the contrary properties in biology andniia¢hematical method to express opposition of &étaionship
between the two data. By combining the instanca détcoal and gas outburst, the efficiency of tlgp@thm is

verified. Among them, two groups of data of biolmai contrary degree is smaller, the correlatiorgiisater;

according to this characteristic, learning from $hgroups data of coal and gas outburst predidaia, two groups
of coal and gas outburst is predicted. The corrat# of prediction results is 100%. The improvedldgical

contrary degree algorithm and its application redeare the next research aspects.
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