BB H2M
2012 4£ 06 H

T R# R ( BRREIR)

Journal of Yancheng Institute of Technology( Natural Science Edition)

Vol.25 No.?2
June. 2012

SW - GP HA B AR T 15 415 & 74 o Y R

HWE,ERE, TEMK

(IR T#BE PR TRR2E0E, 155 $hik  224051)

WE: AT EAZEA AR BMNBERTRT AT FTERAR, REEHT o - A2
A AR EAT BaMEGSH ST, ERARTH, XERSRAARFIToHASE
AR RERAETEEEZAEZAGAE R EH, BT Unl SR X,E] TRANE
T AR 6 M A For 5 PR 4E R B A ARIFRY — Bk,

X B R4 RS E o AR TRERIR

RESAS . TPI183  CEIRIAEG:A

PEREE S5 T SR B AT n , 42 4 ) B AR
BERES, EE, RENTTHEFRE S8
T HHH 80% LU L, & M i ABCH T 5
WAAT- B 90% I B E 46% D R T 5
B, RENR S RAETBRERS . B, x4
FLHR AR MR B B TR R | SORT WA I A T R
RHELFXEFNERFEY . BRBRTRHS
B RFAARRT PR E LT JRE X
AT R RIAL B, X R EUR MBS RE T T
W Z LR g U R BT,

A3 B EshE 1 (Sliding Windows , SW) 558t
FERRF Bt 1T ( Genetic Programming, GP) 4H 4 B 1
XA 4 M T 54 AT B 434, R R L RE
ERZISRNE 2R BEE R Sh S TR, g
WL B AT IR A0, REBAEEFRELE,
1 EiEgit
1.1 SW Fiscat eIl

Yo W B PE B B 8] 2R AL B R B { y, |, A E—
ERKE kDL, RE— 1R EHETTF

EEMEHE m,n -k + 1 <m<n(n IEHEIE),
8y, BIBTNME .

yn: :f(ym—k’ym—kﬂ"”’ym—z’yrn—l) (1)
FHS5EREy, FRZERTTER/N,

WA 2011 -02 -27

XEHS 1671 -5322(2012)02 - 0030 - 04

ERT ZeRMEEEE BRI RS, AT
SERF LTI T — B 2 1E, T E RN EH RN
B, BUE REES B OB ARLH, K
RERR IR B A O RBOR R A R s RS, R
HEOMEFRPR T, TEREEFORDR
B OFNBIER AT B X B [, ] (2, HE O FF LR
BFIE] e, R A IEEE) KB, REEAZRN
n, AR 4B 1 B Je] X B) 45 B B[R] B RS B0R
BAORERE e [, JARASGEARONR
GimtiE], H5h, BRrhRAEER k- MESHE O P
AIREABHE .

SW BB B AR AREFTKERMHTT E
NLRUAE , FORERY 2 300T LUAR 38 37 B0 Y R 42 B ok
BATHE, XEFERZS M IELRTRE
(2R3 72 ) , th BB B Bl 48 1 5048 9 A 4L T A8
b, B S AR, R BIBRER ) B 0™
1.2 GPHEZEE
1.2.1 gwidiit

B FROHR 20 42 90 FAPIERER
#: ( Genetic Algorithm, GA) B F A EBREF N
BBl —aXP  HR I REREHE S
AR R UK S B PR R AR SR
ETEN 8 B B B 1T S B K L B 1T AR
o HiCRBES R F=1{+, -, x,/,sin,cos,

EEHE TLHA HF T ABT SR b A 45 00 B (JHZDOT - 037); I H A H B R B A LR FZF BORE

(AE201031)

EEE T BAE (1965 - ), B LR BB 882, Bt , EERFFR I [0 APl —il AN TR,



H2H8

g, % . SW - GP HAH AR W BB BB Bk H R A - 31-

exp,In, -} BAEEA D=1{a,b,c,| , PTEX
#Y B % 45 #9 23 1] ( Program Structure , PS) 2 i 848
FE¥iEEDWES, BMPS=F - D", FFID
HEYE T GP MM RE A, Hik, MR
By () REPEE PS=F - D FH—I T,
St F RS R) A, 18 R AL R e RS 1A PS
F T, R R B A PS B9 TR 2 B
ZHIRF T, Bl 3 FEE f(x,y) =ax + Iny
K g R RInE 1 FiReRE S BRSEH .

()
FONNO
O © O

1 ax+lny WHERTER
Fig.1 Encode of @ *x +Iny

1.2.2 @EETFET

BEET . RAIEN 6 HRIRIERE R,
e B O MATE AR A

RXETF FEFA LA — R X
BERBEHLIE S B W3S A, ASE X5 AR A
HEAT TR U E e, AR it R 9 JE
B RFAFAME

BRETF T AR EE— R
BERBE LI 3 — 0 5 8 (5 AT AR AR B 25
AL AT BUR RS R) , IR LS B 5 R A
T, A —ARBEHL A O T, LR
FATEH B A R — M
1.2.3 ENENEHERSENLYE

SERLEE I IR B AL L B2, HLAE 4t T 1]
PR TR 5B I SRR B, R 30 2
~ SO S AR B, B v (1) RREA
AN, TR A 3E RE A -

Fily()] = [ly" (&) —y(8) ||, =
DIEAC) Ok (2)

Hoeh,y" (0) B BMME R,y (¢) K5
. B, WEERERN, WER BT,

LA RAAE T — BB R A3k
PITATHE IR TG R, A B L, =R
4B AV T S R A A R, T
Blo EHURRIRE R OB AR B TSR ) B O

DR A BB A AU o
2 GPRUFZERE

B2 4T SW - GP LB RMBER. &
FHthiL CP BIF, &G M ETHH )T, LA,
RIFERN EF EER, BT RERNEE, &
B R — AR R, IR A& P I B AR A )
BUE H R T R, B R AZ AL 5 ISR A R Y
BREMERZE T REMNREEE, WA T &
REVFHRIEE P EREAE, BEHL. B, 4K
SEHATIRICBRAE , HEI X B S LA LB 3R 3R
YEo LI RIEE H BB EMA B Sy BT R (a1 B0 B
DA B AR LA DA% o

pi ]

ARSI GBI T
AR BAES EHE ORDF

s

BB

BER YL

—xF M3

HE3E Xt
—

KPR
AL
RRIiHE
BRFFARAE

o 3% 7% [

»

B2 SW-GP#LEZRRER
Fig.2 SW - GP evolutionary algorithm flowchart



-32. IR TR ARBEIR)

H25 %

3 {FELH

T IHZETETHRE LR SE B K
FERBM RN EZ2RE, RERBY HELR
RHHERRS , B FEERN RS S RRE £
ALK BB 45 , BB, B T 06 R ]
o AT HBEST IR ER FRE
EEHEAR IR ESFEERAR, BAMR
RIRAELR AR IE . (R e, SRR T I 9 W DU B4
YEABT R WEIER, B TRUNBENEEE L,
e M R B A B g — A AR T BT YR AR A B
FBEETIN (BB nE 1 FiR) .

£1 ENBERMTERRR

T T IR ,

Table 1 Working face gas concentration
monitoring data for a period

=8
0.39
0.35
0.37
0.34
0.39
0.40
0.43
0.41
0.38
0.36
0.41
0.43
0.40
0.37
0.35
0.38
0.37
0.36
0.40
0.41

b
dn

O 00 NN R W -

[ N e i i e e e e i i i
S O 0 NN R W N~ O

BUHEAZA &5 10, BPAHSE 10 N EUE h—4A
WIGRREAS 56 11 NEARAE R ISR B ZESKRRRE
F o ARG VB AR 9 VI SRk A, I BER AR5 T
AWTEF ISR, LU R BRI B B4R R 153 )
EHERRA TSR

SW - GP R T ES KB E IR 2 Fin,

B CHET WEBHETHHE. AR 10 A%
YRS BRI ECHE , B S5 R0 3 FiR.

*2 SW-GPERESME
Table 2 SW - GP Modeling parameter

B Bl
WahE ok 10
RIEFE AR x,[ -5,51 LK
MR 0.7
BRBEAE 150
BAMWR 25
KIS GP 3247 150 A iR 2 /MF 0.01
REsE +,=,*,/, sin,cos,In exp sqrt
A 500
EREE 0.01
PIGRFEE = Bk BT 4 gLk
HEBE T P BRI, AN 6

x£3 FMNERSR
Table 3 Analysis of predicted results

FE BligR ISR 4xhiRE
1 0.40 0.41 0.01
2 0.41 0.43 0.02
3 0.42 0.40 0.02
4 0.40 0.37 0.03
5 0.36 0.35 0.01
6 0.35 0.38 0.03
7 0.37 0.37 0.00
8 0.38 0.36 0.02
9 0.37 0.40 0.03
10 0.39 0.41 0.02

MR 3 ATLUE !, TSR 5 L RAH L,
HEINRZRKEFT 0.03, 45 A L REH
WEIRE, WX E 518 B B 08 B A< 7 JE L Br
MZEMETRER,

4 £Hig

BT —FETF SW - GCP HAE LI BET
ZeBMBEHATHATN, KERFEEAT
AT A :

(DRFTESERTM T RN, REER
RERAMREHLUER, FREREAREE
HUE FFIREL 251, i BB AR T O RIS RGERE R,
TR B E ARG R

(2) B LR M I AR B8AE T SW - GP
B A B B SEa A SE B

(3) 12 SW - GP BIEM Y% 4 W I B 4
FEAT B oA L SEBUR S % 2 R R A B TR
A —E HSEBR L HTE .



w2 D4n%, % :SW - GP A AB B iy M BUE BUR TR - AYSLH - 33-

SEM:

(1] Fhaess, B, SRR S BTN R G 5S8R [T]. Tk &2 5344 ,2009,35(10) :30 -32.

[2] $44, RIS, Bp M MEERT WRIBEBN SR L] . St B8 ,2008,24(19) :278 -279,294.

[3] Babcock B, Datar M, Motwani R. Sample from a moving window over streaming data[ C]. Proc of the 14# Annual ACM -
SIAM Symp on Discrete Algorithms. San Francisco; ACM Press, 2002 :633 - 634.

(4] k&, Xk E. FEshE ZMR0 4L Tz BFREGET]. Shd 1T2,2003,30(4) 24 - 27.

[5] Koza J R. Genetic Programming: on the Programming of Computers by Means of Natural Selection[ M]. Cambridge, MA:
MIT Press,1992.

(6] E/NF, W LH. BfEE S - Bt NS RASEI[ M]. % . V95308 A% HAREE,2002:92 - 102

[7] Hinchliffe M P, Willis M J. Dynamic Systems Modeling Using Genetic Programming[ J]. Computers Chemical Engineering,
2003(27) :1 841 -1 854.

[8] Kang Lishan, Li Yan, Chen Yuping. A Tentative Research on Complexity of Automatic Programming[J]. Wuhan University
Journal of Natural Science, 2001,6(1 ~2) .59 —62.

Alert and Forecast for Mine Safety Monitoring Data Based on
Sliding Window - Genetic Programming Algorithm

MA Ru-hong, DONG Xiao-hui, WANG Jian-lin
(Mechamical Engineering School, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China )

Abstract:SW — GP ( Sliding Window — Genetic Programming) algorithm is provided to implement dynamic forecast of monitoring
data in order to more effectively utilize coal mine monitoring data to alert and forecast safety accident. In the program, sampling
data is obtained by sliding window technology and model is founded automatically by GP algorithm. The result of instance shows
that forecasting values from the model well agree with the real values, which explains that employing SW — GP modeling can settle
problem for alert and forecast for mine safety monitoring data satisfactorily.
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Reliable Analysis and Optimum Design for Opening
Reinforcement Structure of Pressure Vessel Based on ANSYS

LV Ming
(Bengbu College Department of Mechamical and Electronic Engineering, Bengbu Anhui 233030, China)

Abstract ;. If the pressure vessel was holed, it not only weakened the material strength of container,but also led to local stress con-
centration in the hole site,so that the pressure vessel carrying capacity was reduced, which seriously affected the safety of the
pressure vessel. Although there were a series of regulations on opening reinforcement structure design for pressure vessel in GB,
but the influence of the safety factors’ randomness was considered less. It analyzed and designed for pressure vessel with a method
of combining reliable analysis and optimum design function of ANSYS, the reliability of opening reinforcement structure was ana-
lyzed,and stress sensitive factors was obtained, then the corresponding optimization was designed on stress sensitive factors. The
result showed that this method was practical and feasible.

Keywords : ANSYS; opening reinforcement ; reliable analysis; optimum design
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