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Prediction of gas emission quantity of the working face based on genetic

algorithm — least squares support vector regression

CAO Qing —kui SHANG Na —xin
( School of Economics and Management Hebei University of Engineering Hebei Handan 056038 China)

Abstract: The problem of the gas emission of the working face was characterized by small samples
nonlinear and it was affected by complex factors. Using the genetic — least squares support vector re—
gression algorithm to predict the gas emission could avoid the qualitative analysis limitations and effec—
tively improve the accuracy of the forecast because it was a quantitative method for analysis. First
the model used the genetic algorithms to train and optimize the least squares support vector regression
parameters and then used the genetic — least squares support vector regression model to predict the a—
mount of gas emission of test samples. The test results show that: the genetic algorithm — least squares
support vector regression model has a higher reliability and accuracy compared to the predicted val-
ues of the support vector regression and the least squares support vector regression.

Key words: gas emission quantity; working face; prediction; least squares support vector regression;

genetic algorithm

BP

22014 -03 - 13
: (61240050) ; (13455406D)
(1963 —)



3 : GA - LSSVR 91
7 2t -0 :
; Dw Efl):Lzlai¢( xl)
EﬁL:O Dn
, Cob O3a. =0
; DaL == (4)
8 D7=O % :C(c;.
[ﬁgi EL)IT i
O D b =y,
010 D%:O (xt) + +‘91 Yi
Cha,
©w &
. 1 12
! [0 G o 0o
.,0-0.,0 (5)
. 3 T yem! ]D o g d
: 13 I ZZ +c¢7'1 % 0 0 0O
— r—
y= Ny vy, = 111 a
= a4 4 a, ! = &(x) D(x,) = D
(x) ' k(x; x) D(x;) * P(x)
lxi=x
k(x, x) =e~ & §
>0 LSSVR
1 y=Sak(x x) +b (6)
2 —
( least squares sup—
LSSVR
port vector regression LSSVR)
Cé ¢
16
14 ( Genetic Algorithm GA) Cd e
GA
( support vector regression SVR)
LSSVR SVR
s LSSVR —
’ ( GA - LSSVR)
D={(x y)li=12 - n} 1
EéSVR % ° (1) LSSVR
| | LSSVR
mm]b(a) e) =?||a)||2+?(]§lef (1) (2) GA .
GA
yi=o'®(x) +b+e, (2)
C - yw - 7 b - V& — °
(3)
o LSSVR o
L (4 GA .
Hobea)=Joe)-Saled(x) +
b+e -y) (3) 1! >
i =Y F=—3(y, —-f 7
(3) w-b.g;~ Q; llzl(y' 5 (7)
[ - vy — 1



92

2014

| mtfbLsSVREGES |
| GAMSHTHER |
| smymsymn | [ NSmammK
»[  WHLSSVRNE  |e—| ScEbAEiaE |
| stmEmm |
AR | REWDEL?
A
)
X v
i | AEIGARMKMLSSVR B |
ﬁf |GA—LSSVREMﬁtHlﬁﬂ§ﬂ |
— EFYHIRE PR FIR
B 1 GA—LSSVR#iEHE
Fig.1 GA—LSSVR process
(5) GA 15
N N 1 o
(3) LSS-
VR .
(6) . GA
LSSVR x =(x
( 3) x, = ( xmax
. 2,
(7) . GA
3.2
LSSVR GA -
LSSVR GA
3.
3
matlab7. 0
GA 12
3.1
2 15 . .
12 GA
3 GA - LSSVR . GA
0 (m’/t) | GA —LSSVR
(m) . (m) . (m) . (m/ C  20.309
min) (%) . (m’ /1) | 10. 02 e

0.135.

GA



3 GA - LSSVR 93
1
Tab. 1 The raw data of the gas emission quantity of the working face
/m® et /m /m /m * min ! /% /m /m
/m /m* et m® et
1 1.92 408 2.0 155 4.42 0.96 2.02 1.50 1 825 3.34
2 2.15 411 2.0 140 4.16 0.95 2.10 1.21 1527 2.97
3 2.14 420 1.8 175 4.13 0.95 2.64 1.62 1751 3.56
4 2.58 432 2.3 145 4.67 0.95 2.40 1.48 2078 3.62
5 2.40 456 2.2 160 4.51 0.94 2.55 1.75 2 104 4.17
6 3.22 516 2.8 180 3.45 0.93 2.21 1.72 2242 4.60
7 2.80 527 2.5 180 3.28 0.94 2.81 1.81 1979 4.92
8 3.35 531 2.9 165 3.68 0.93 1.88 1.42 2 288 4.78
9 3.61 550 2.9 155 4.02 0.92 2.12 1.60 2 325 5.23
10 3.68 563 3.0 175 3.53 0.94 3.11 1.46 2 410 5.56
11 4.21 590 5.9 170 2.85 0.79 3.40 1.50 3139 7.24
12 4.03 604 6.2 180 2.64 0.81 3.15 1.80 3 354 7.80
13 2.43 450 2.2 160 4.32 0.95 2.00 1.70 1 966 4.06
14 3.16 544 2.7 165 3.81 0.93 2.30 1.80 2 207 4.92
15 4.62 629 6.4 170 2.80 0.80 3.35 1.61 3 456 8.04
2
Tab.2 The raw data of the gas emission quantity of the working face
1 0.00 0.00 0.04 0.38 0.88 1.00 0.09 0.41 0.14 0.07
2 0.08 0.01 0.04 0.00 0.75 0.95 0.14 0.00 0.00 0.00
3 0.08 0.05 0.00 0.88 0.73 0.95 0.50 0.58 0.11 0.11
4 0.23 0.10 0.11 0.13 1.00 0.95 0.34 0.38 0.26 0.12
5 0.17 0.21 0.09 0.50 0.92 0.89 0.44 0.76 0.28 0.22
6 0.45 0.47 0.22 1.00 0.40 0.84 0.22 0.72 0.34 0.29
7 0.31 0.51 0.15 1.00 0.32 0.89 0.61 0.85 0.22 0.35
8 0.50 0.53 0.24 0.63 0.51 0.84 0.00 0.30 0.36 0.33
9 0.59 0.61 0.24 0.38 0.68 0.79 0.16 0.55 0.38 0.41
10 0.61 0.67 0.26 0.88 0.44 0.89 0.81 0.35 0.42 0.47
11 0.80 0.78 0.89 0.75 0.10 0.12 1.00 0.41 0.77 0.77
12 0.73 0.84 0.96 1.00 0.00 0.21 0.84 0.83 0.87 0.87
13 0.18 0.18 0.09 0.50 0.83 0.95 0.08 0.69 0.21 0.20
14 0.43 0.59 0.20 0.63 0.58 0.84 0.28 0.83 0.32 0.35
15 0.94 0.95 1.00 0.75 0.08 0.16 0.97 0.56 0.92 0.92
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4
Tab. 4 Comparison of the prediction values of gas emission quantity from different models
SVR LSSVR GA - LSSVR
1% 1% 1%
13 4.06 5.29 30.30 4.90 20. 69 4.01 1.23
14 4.92 5.50 11.79 5.30 7.72 5.00 1.63
15 8.04 10.06 25.12 9.06 12.69 7.90 1.74
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