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RS-LS-SVR Model in Predication of the Coal and Gas Outburst
PENG Hong, GAO Pan
(Faculty of Electrical and Engineering; Liaoning Technical University, Huludao 125105, China)

Abstract: Based on the comp}ehensive study of the various algorithms, with the rough set theory and the Least Squares
Support Vector R‘egrﬂession, taking advantage of rough set method can remove redundant information, Least Squares
Support Vector Regression can accurately accelerate the convergence speed advantages. Prominent use of a specific
network prediction mechanism, and use this prediction of mine gas outburst mechanism to predict the situation. After
based on the MATLAB neural network toolbox BP neural network method of experimental comparison shows that the
LS-SVR can speed up the convergence rate. The experimental result reveals that Based on RS-LS-SVR neural network
prediction model is reliable, fast convergence and high accuracy, good effect.

Key words: coal and gas outburst; rough set; LS-SVR; simulation and prediction \

%

FETRIEHER A = AT 95Vl # L HL T Y,
I AAEIE R Ak B 2 e L 4 B0
8 th PO 3 ST T AT IR R S R
RN AL 5 BT OB PR, Pl 42 75
T, HEA G5 BT & RS (2
AT, A7 B RN T ol 4 A e R
L, (L R I S SR R, 7R A
NI ELAF B BRAEAS, AR WU 032 14 0 Be55
R 42 3o 2 ST ST B, A5 I Bt 5
ST 4 O AR GERGIE (0 Bk AT T80 ] 3
P25 L i\ B 8 A S B
BEAEZRI, A 5 R 0 o R R T T,
VLRSS 8 G T BE SRS B S i

© He410 H:E K HARRNEHES(50874059)
WA IR []:2011-05-13; 1 EIME S I 171:2011-06-25

BUFE SRR SR ) B, i R e 1 1 A
FRUIE A e S DO BB H B YT B A L et
RIS AR I R, (RO PR R B ST AT oAb 2, )
FHICE VEAY HTRE ) th 2 SRR U AR IR P, 4L T
FREAR, P R T RS-LS-SVR HEATIE S
BRI U

1RSS5 SRR AL s P
1.1 RS 32l

FLEE 4 (Rough Sets,RS)FI 6 ) 32 S48 5 1 HLAT 1R
SIS R 20 BT B 0, BRI R AR B 1 RS AR
[ 48 Bt AT 43 28 10 i 0, vT DL B X AR e & A
ST AEEE, T A AT A A . HEEA R R

Research and Development ff5JF & 65

© MRS

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2012 4E 21 B 1MW

HAATARES UA, Hd U yitk, A 4ErE
B, MNTFf—JEtacd, fFABEMMNES
Vo={a(0)|VxeUlgn S = (U, 4) (= A &%, #4=CUD |
HCEND=D, e ¢ J4tE@bkds, D sk mrtse
(D=1, MRS =U.CUD) Jy st R4

wWCeAXcU, A5l X i) C Lkl ¢ F
NS A -

C(X)=U¥eU/CIYNX =D}
C(X)=Ureu/C|yc X} 0
BN.(X)=C (X)-C_(X)

FEAAE CF, FIERLC (O o e 36 52 I8 T4
Xi BIERLC Dl LR TR T4 X, R T4
o E R BORIRE 15BN 00 [T S R
Pho i AYERG, AP I T
LT AR I, T DA TR 7 2 f
FUBTHE T, 7 LA Bl % 58 R e e
¥ 25 PRI P & IR E S . C T 2T
S v il REDO(C) C 1A £4 A S ik

CORE ,(C)=NRED,(C) ()

—MRERG W REAFAE LA L] dOR RS B
Wk T o 2 R m sk, xR R
(EGUESHESTNTES
1.2 RNk FEFEEE AN AR R RE

SCRF 1) F ML) U A0 A2 o R ) i) R SR 4 g
AR, G TS I g v SR R e R A R S A
AME o H S DK 1) R P SR A NS A i) A 22 5
40, A e R I 2 ) S TR RO AE . T e

T 25 1 B[ HL (LS-SVR) 40" — i S L

Al e T R AR i . LA RS LS-SVR Sk AT
P (5 124 , ¥
ﬁi&éﬁﬁTUlté{kﬁzk.;: {(x,,y,),x, €R",y, e R}, AL
Hox, 1 AN SRR R, O — 4E A ) &
x, =[x, x x| HFEARZH y,eR ySRSINAREER TR
fBLo 2R IoT YA e A Al A 4k 21 0] U e B
f(x)=w'g(x)+b ?3)
Ferbw AU [ b AR A i B i, AR BE . [B])H
i) U . R DAL i) i Ay
pon =3 I +5 3 @

b, CNEISHL, 5 hiREARE. &/MEE

66 WHFtFF & Research and Development

WIF
.1 2, C&
1116]1311"12HWH +2§m

sty,—(woé(x)+d)=mn,i=1,...,n (5)

AL R B AL ) 8, T DARS) i Lagrange PRK,
[ 5| Lagrange ¥ o, o *:

1 . Cd !
Londna)= LW +$ Y n =Y aompedin vy ©

ARG LA, K L 2300 o8 S AR R A 43

L

oL ! L

—=0,>w=) a.dx)

a‘%’ ; x¢£1)

\ \ e

;_*@aaezm=0

\ P -_" @)
. a—L:O,—Mx[:Cn[

on

L 0,5 y= wh(+dn,
oo

P2 e DAL ) A

! [ A
Wieat) =Yy, -5 ¥ Y aa, (< pe)) > +0)

_{1,1':]' o

00 ®)
R HN < g(x)d(x,) >= K (x,,x;) - PGS

A R i AR 1 S S 1] i«

! ! ] % ﬂ
maxY oy, -3 Y g, (< )8+ D (o)

i=l j=1 .

s.l‘.Z[:(l, =04

2 Y\

Wit KK 4 Fh TS U 160 B 8 ar, b 0,
EAREI I Ir) 5 e () SR ) BE(S V), 10 HL ] LAA3 3

. 1 _ !
=Y g)d =y -2 Y a K (10
i=1 J=1

oA

IS 13 B AR LR (R P s R KA
f(x):Zk:ai*K(xi,x)er (11)

2 SRS UG AR ARE AR A ST

5T RS—LS-SVR M5 FUIT o€ A 20 2 LUK AR
VB R AR IR T o AL BN B AT Pilb 22, LS-SVR fE
RS JE AL BE, T REACER IR I 250 58 ST T A%
PRI GRRE U 1 frone RSz BN

Stepl: WA I NS FUI R A AL

Step2: X FEAEAR AT IH— AL BE

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2012 4 215 B 1M

http://www.c-s-a.org.cn

i EONL R g N

Step3: ErmTAbIE, XTI & M E s B b e ik
WK

Step4: AR /INATRIMBR P s R b IO Bk,
AR VERZAEREAT RS (7120, SCHUNT 4 4 N RFAE 1)
LHIOR

StepS: &b S MFF A SR M H LS-SVR
B, SEFE M AR R B S LSBT I 25, H A0
SRR L B 5

Step6: F YN LRl Lk ¢ RBEAT I H T 5

Step7: AR5 Rt AT iR R L, PEES R
o

—— W | [FFREEG|  [RSE
| wa | s | T

X R 240 )

PRFEAE LS-SVR @k

DA
»
\ § i
§ * RS-LS-SVRA!
i 45 R4t

1 A5 BLI % L T A 2 ]

3 RS-LS-SVRAELR!R H

ISR A 10 T R 5 B FC TS i
SO 2%, ACSCIEI SRS HERE (DK DL MRS (T).
PR JERE (M. S kR 5 i (S) FUHTI I RE ()
1R 4R, A EUITSR I HEAT T, 5% s e o
0 R4, 1 ARAASERE, 2 RIS . Tt
(ORESTA T

1) H—fbAb

O T IR ST REAS A DR TSR e A

PR B, T B REA BRI I e,
0, 11217, FARRIINEUTF T
ORTEL P
@ HHERE PR T T4 BIAHE 7T 4t

B
P(x)—max P(x)
~ max P(x)—min P(x) (12)

Horbe p AR EHE, P(m) A 4G HE .
®1 A SRAZR R K, RADME

A D/K T M S q
max P(x) 5y 5 23 6.8 14.5
min P(x) (57,18 1 12 42 3.0

2) RS fijZy

ARSCR F S5 R B0 R — Sl AT 2 Uk b
P AR — A E S 4 DNEYA S TR bR i
Ji& Rough Set FI& % L3R .

*K2 PSR
i D/K T M S q fak vk
1 0 0 0 1 1 0
2 0 0 1 1 1 0
3 1 1 0 19 \! 0
4 2 2 0 " L 0
5 0 0 0 o 1 1
6 o, 1o 1 0 1 1
7 % * 1 0 1 1 1
8 1 1 1 0 1 1
9 2 2 1 0 1 1
10 0 0 0 1 0 2
11 1 1 0 1 0 2
12 2 2 0 0 1 2

ZRICRIENE (T) WA HIAF AR, 5
(T WTRLEA, FrCL v AN AR AZ A, 256
JURAE R I (PQ) MIAFVE AR IR A%
KL BRTCARAG B 2 — Tk 5 D/KO MO S1 q1—
FERE 0, Hordr ST q1 A% E. ?b%gwlu MO S1 q1—
GRS 0, D/KO ST q1 —f&f5 1.0 2y He 1K ) D/KO MO
q1—fs Kotk 0, DIKO MO S1=f5Bet 0 Jyfii. JiI%fbly
R LU AR RIOAR i, (BB A 2% 3.

p *3 BEE

] D/K M S q fE
1 X X 1 1 0
2 0 X 1 1 0
3 X 0 1 1 0
4 X 0 1 1 0
5 X X 0 1 1
6 X X 0 1 1
7 1 X 1 1 1
8 X X 0 1 1
9 X 1 0 1 1
10 X X X 0 2
11 X X X 0 2
12 2 0 0 X 2

LI ZAERTEE R 3 FERIAE, 1

Research and Development ff 5 Jf & 67

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2012 4E 21 B 1M

s 3 55 4 ATHAFEN, ABLERIPT ORI S
Ja AN AR PRI o AL IR AR A 9 ZH AR
3) LS-SVR il
RS R JE FEA R IR, AR T Y
RIS o SEARAL T AORZAE 2 AR FEA K 5
EEAT /D I SCHF AL SR SR R AL R
LT V2R, X BRI 1 FE A R A

K(x,x’)=exp{@},0'>0 (13)
o

2

HSHFER PO EIZEES S o, T
R PR SR R, Sk A sk

4 P B R o i

FIIT steveGulm JF4 1 SVM T FUf, T 1846
PG B 07 S0 MATLAB R iR 4
O REBLIIEISE 5, AT AR B e R #5
S AT FLART, TR Lk e B 1
ES S BN PSSR S

B S5 o ST ERNT T, R S H
b, AR A, A S EOS R
AR A, AT R K B R M
PERE, W 2 B 46T CBOH B 0l 47
BEME, RIS FIK, T BEAGHI 5 A
BE, BEAY C D, AR AR KB,
PTLL C REEILEA D, X C Ik 100. 3 %
0 =0.5 I C AT T .

0.16

—&— =1
0.14 1| —s— c=10
—&— C=100
0.12 | | — C=1000

0.10 &

0.08

RMSE

0.06
0.04

vy faf
0.02

0 01 02 03 04 05 06 07 08 09 1.0

parameter O
B2 TR 2 B AL L

BRI IR AN 0 4 4E, JEHCR 3 6 10 41804
MRAKEAS, Foax 6 AEHRAIIZRFEA . [RIIN A1 2% BP
2RI E AT LL A 210 AR 2 J77:: 56 BP A

68 WHFtFF & Research and Development

P28 1 e PR P A T R 35 B B JE A o AN ORI 25
U R 3 JZM% BP #HE MR IIZE, FINEMEIT
BB 44~ RIS RN (2%4+1D) 4,
Iff LS-SVR {H 7% O F1 C WS EL. WBFIT 350 A
PEREIFEI, 25 TINZRRECH 100 B, TR )52
Wi, Jf55 LS-SVR [RIAHN 45 FREATX Lo

RMSE

10t 107 10° 10? 10*
penalty coefficient

B3 AR DR R 22 1 5

R4 TSR

BP LS-SVM
BIJ5ARiR2E (RMSE) 0.6471 0.0219
v EX G EGV)) 1.2976 0.0358

AT DL HOE T BP0 I 25 th B 00 15 B 075
REFIOTRM, (FWEEE 4 dsR &I, LS-SVR I
GRIN TN T BP ML, RN, T LIS
BP H1Z8 P46 (1B 45 FAN T LS-SVR MILF o [R5 i
5 4% 2 520 36 P 5 ™ A BRI T G 55 I 3
B A Y| 5 b A AR 1 B, e A
S (S ARSI AR, 75 0 & S BB AL,
e MRIE, PERETI%: T LS-SVR 3T %t )5
W IR, A AT D REAR G 1 i) B 5 B J9758
AR 103 R L SOOI MR . DR A S B
LS-SVR I T* BP 14 ji £5 fi 701

T FH b3k 7 23R AT AT DA K 5 0 (1) B AT
RS-LS-SVR Tl Hi 25 4L g«

%5 TINL R

3 6 10
0.0020 1.0000 2.0017
TG B TER 3]
5 4l

g T B S T 5 O R GRS S, A
I PR RSS2 A A LS-SVR Sy A ) B % Y £ 5
CTFE:55 35 70

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2012 H214 1 W

http://www.c-s-a.org.cn

A [N VA

Research Board,2006,(1944):35-40.

5 SLSCRE, IR CTAT I AR I 48 45 SN AS T AT A (A5 i
5 HRL 224 3],2003,6(2):12-16.

6 B, T AT RIS A1 B o 1 A 308 40 R W) 1 1 IR %
IrHT ATl IE e R 48 TR 517 EL,2010,10(1):140-144.

7 A, LA DG FEA S T 2 ik 5 e 2 R
WA B AT R, 2002,19(4):85-88.

8 AEK, B4, ARG Al A AR B AR GAE N MBI 2
A 550 A TR IS i R 48 TR 515 J5,2003,3(3):44-48.

9 Richards AC, Mcdonald M. Questionnaire surveys to evaluate
user response to variable message signs in an urban network.
Intelligent Transport Systems, 2007,1(3):177-185.

10 Erke A, Sagberg F, Hagman R. Effects of route guidance
variable message signs (VMS) on driver behaviour. Transp—
ortation Research Part F, 2007,10(3):44‘7—457.

11 e 3, 25 3 PR B 17 PR A AT B AT
ﬁaﬁﬁ.ﬁﬁﬂlﬁ%fﬁﬁl ,2007,43(4):12-15.

12 Zeilk, BOP e AT AR B RO AL RIE 5T 2 B AT T R

2005,22(2):104-107.

13 BRI 75 0k T AT 30 100 28 A48 43 A BRE 5 51 e L AR
18 H bz f1,1994.180-190.

14 A1/NE, 9, 2 SO AT LA T A2 T 194 45 FR) 5% R I 9. %
40 L FE249,2001,16(3):167-171.

15 BB Vo4, B L, T R A i A5 RO B Y A ApA T
I SEN AS WIS Hir T FE244),2009,9(6):114-126.

16 M2, T 2 FE. 1 i) KA 20 1 ) AR DRl i o 42 o) S
PiFCPH 595 LN 9T, 2010,27(12):4473-4475.

17 TR VEE JE00 4. 3T 5 A YR 117 R [
. 13 K% 24,2008, 30(5):409-413.

18 Messmer"A, #Papageorgiou M. METANET: A macroscopic
sifhulation program for motorway networks. Traffic Eng—
ineering and Control, 1990,31(8/9):466—470,549.

19 Kotsialos A, Papageorgiou M, Mangeas M, Haj-Salem H.
Coordinated and integrated control of motorway networks
via non-linear optimal control. Transportation Research Part
C, 2002,10(1):65-84.

(#5255 68 1)

MTHRIA R BRAR THRAEIERE IRV 2 e, $2Hh
— TR SR AT 1 B D —aRSCRF I NS . 5B
TR BB R T LIRS, EARIFREALE 7 W RE
L T Ak T REARS 8], N INER T LS-SVR il ok
FERHE HZ ALRE A, B3 LS-SVR YIIZkt BP fH4: M4k
MATLAB /i 545 RS, 143 tH AR AR B/ REA A2 1
RGN, LS-SVR RILH S ma it ARG
THSE, AR5 U T 225 SR B B i a2 AL S K

SEH
1 S G HL AR K B R T R 7 DK Hh iR, 1996,

2 LR, 5 B R PL AT HE T £ S 1) A L(SVM) B,
[ 2 A% 244, 2009,19(7):26-30.

3 85, R ST 4 Tt U Tl A 2004,

4 Wu XH, Liu J, Liang YC, et al. Application of Support Vector
Machine in 'Frarféforme’r Fault Diagnosis. Journal of Xi’an
Jiab{ong University, 2007,41(6):722—726.

5 AR5, A SR (0 B A 77— R B AL
AUR H RCHE, 2004,

6 KT MATLAB i b 2 W I BE v b st MU Tk H Rl
#£,2000.

System Construction &4 ¥ 35

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



	20120115.pdf
	35.pdf

