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Classification of rockburst using support vector machine

ZHAO Hong-bo
(Shaoxing University, Department of Civil Engineering, Shaoxing 312000, China)

Abstract: Rockburst is a disaster occurred usually in deep mines. Because of poor understanding of the mechanism, it is very

difficult to give accurate classification using deterministic mechanical methods. A new method, therefore, was proposed. It was to use

support vector machine to represent nonlinear relationship between rockburst and its factors. This model was learned from case

histories and then could be used fast classification of rockburst for similar conditions. The support vector machine models have been

established .The models gave accurate classification for the novel conditions. The results show this method is scientific, reliable, and

promising.
Key words: rockburst; classification; support vector machine

L WY

1 51 5

HRE A TR Rt iR, JUIL R
HHILTF R BE RIS I A B, ©&n]
FRE A AMIF I )2 0, AR % R vk
FHAR S S RHEAT PO L 73 2455 1 AT 73 A,
DR 71 BUE o BT vk e s )y i)
o BHWAAEIN R BB NS PR S
WU BT A B B ™, (%0510 L e s
HiE ST R, eikgs e A EIRERE .
BRI A &P M AR RIS, & T2
R Jr MR A AT TG, (HEAFAEA L. X
XL, B R SRR I AL A R T 02K,
BITFAMBRETNEA R, T RS i a BRA R R

PR sy Sk Y SN AL ISP
LRSI RN S IR, TR

Wk H I 2003-12-12 Bk s HiY: 2004-04-26

B ICIP BB T AN (R T 721K 2 3k
g, I A IEMEEBAR. TR AR X
SERFIUHEAT T A, s AR ST )
4 UK ] P A2 6 A0 45 ARk D B s R I
PR A E OB URINU AR ZEA TR T, X R
TERNLEE . o3 FRAEEAT T o br: LR
TERRITE B s DS 25 Pl BRI S IRl b, x4
(M SEBR BB, St 1 M (R AR - e P i T A
R, WFFC T SRR 3 i =) P
FEI W R R B 2 R AR i b, N T
HRRI IRV, IR T e IR A 4 A
MIXEERFTTRT A Y, A K R A AR 2 IR 15
Wiy, XL R RS A B A U AR
DY S NSIESE K =P E DS oy h yoaa i ] BE SUS
BA e RWIIUERE, DI BRI s 7
RN RARGUEAR W WA, 2 E R

FEGIUH = 2004 AEWILA FRSTTAE UM B Dy vH-RIBH 4% R THRIBUE  (No. 2004146) FIE i s 2= B2 2 9t )y o

e BRI 5,

1971 454, i+, FENFHALE A %S TR T/E. E-mail: bxhbzhao@hotmail.com



543

AT AR RN SRR A LUT i 643

H 55 LR i DR 38 2 T) 1) 6 ZR O TR IR AN 1)
EERPEI N G R 20 RN ARSIt R S 2k P 4
WEFCHE S T BhAR, R A7 B S A 4 1) SRy
KHAELERN: . Gt 2 E T NEATIEGL, SRR
LR S 2 AR Ze M ) U TR I T AR Al
FEPE, A, SR SCRE W LI VRN A A T
FHEAAEBENFAE L.

PR R DR 352 22 T RN, AHT A RIEFURA
—UBZ IO IR LUE Y, S R PR R A
KN ) o~ EARIRHPURRE o, , AV
N ) o, R ER A Y O R WA ) 5k RE 4R 2
We=Ey/Eyo XU 3 BAR B A a0 AR A
TN R, (HEEAR Faa B R, &
T, AR SCEE R BRI EERN R L o, 0.
o M Weeo

P BRI R D R 58 4 2K, 23l
SRR T YRR A BRI AT A %
(V).

3 B RISCRE [ AL

SZEEIRIE ML (support vector machine) f&JE T4t
TEE AR I AETE LS > 7, S Vapnik
AAE AT&T VUKL S EEE St ). HEA
ARSI AR R EoE SCARZe PR AR e, 4w
N7 AR B — AN e s i), AN sk ()
SO AR 1o SCHFm BN B
fith, SR &l b KRS e /M R, AR B 41 R
775 SR EMNUEIEE AN A, ORAIE
HRBN IS 2 R B s Re st i vk MPEAS . R
et mgEREESRR . Rk, SCREEALE Y

ABTFURIH R, H A 2N AR [l
URPIg T T

3.0 BRI RN LT

SRR LI AR KIS R A B K %
IR, 3L KR GRS B T
BT v, FHONT 2200 K ELA 4N T 2
ik, B IR 1—vr 3. A A
R KAEEAE UL HRAE, B %
A AR, DRI PR, 5 n
ANYRBSERTH n FRFAT A2 A A
I3 KO, I AR KR SV 0 L

(1) BEAELHESBUE R ST Gy L W
BIAKNEZR, HiEo, . o, of W
vi S DULE LR, AN R IR R
B, KT 1 51

(2) LUMRRRE S 4 RCABRISRANED, T3k
FH NS 1K) 732 pR 2L

(a) HEBETE I1%(1=1,2,...,4), Wy,=1,
7ﬂ-?)”JJyli =1

(b) MRH SCHF LB IS, A2 > REACE i e
55 pR B @ WIS B AN YERFIE AR ), PRI M
PREMIETI 280 C, MM FEAR (i, )l B 11
CIRPAR T, SRAG @ b SR N S ]
max : W(a)z—%ia[ajyliny(x[,xj)+ia[

v - (D
s.t. a, =0, i=1,2,...,k;zk:a[yli =0

(c) FIHIERIFIN ain b LARSCRFIA R G,y yy) B
FIERAFHS 1 I Y SRR EL:

ﬁ&%ﬂ@{ﬁ%nKW&Hﬁj 2

(3) MIFHRAFI 4 Ao K, RIRTAT A AR
Foile ForRemEE oy 1, WA R 1% 52K
BRSO I R0 s A5 R -1, SRR TR R

b i o T/ € 7/ 2 AL TP E R ISR AT SR 2
Jridfg, EASCTRAT SMO HE K(x, x)=
D (x) « D (x;) AL PR EL, T IEAZ pRAS WM A e 1 Ik
5 R K @ RSk A
3.2 KA

WKIERTT 2387, ASCUASCHR[31H I 13 N
BRSEBIAE D2t SIREA (AR 1) L AH IR SCHF 1f]
BB,

1A
Table 1 The data of samples

1 O-mz\x O-C O-( >4 B

S /MPa /MPa /MPa e A
1 108.4 140 8 5.5 [
2 57 180 8.3 5 II
3 50 130 6 5 II
4 89 236 8.3 5 II
5 48.75 180 8.3 5 II
6 62.5 175 7.3 5 II
7 75 180 8.3 5 II
8 62.6 165 9.4 9 il
9 30 88.7 3.7 6.6 II
10 22 115 5 5.7 v
11 554 176 7.3 9.3 II
12 98.6 120 6.5 3.8 II
13 434 123 6 5 111
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Table 2 Support vector and the @ value of each
function of classify
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Table 3 The data of testing

o o, o,

F /MPa MPa  /MPa Wet SEhr A
1 43 120 15 58 i
2 495 110 15 5.7 I
3 63 115 15 5.7 Il
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Table 4 The result of rockburst classification using SVM
SCRE A LT
| Il il v
1 1l -1 1 -1 -1
2 1l -1 1 -1 -1
3 I -1 1 -1 -1
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