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Research and application on dynamic forecasting model of
gas consistence in top corner
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Abstract: The influence factors in the excavate coal face top corner corner’ s gas consistence were analyzed, and
authors consider that the change of top corner gas consistence is affected and restricted by many factors, it is diffi-
cult to describe its variety rule. The control system of the top corner gas is full of gray phenomenal gray system, and
the corresponding dynamic forecasting and analyzing model was built by appling gray control theory. The model can
preferable reflect the variable rules of the top corner gas in the practice.

Key words: top corner gas; dynamic forecasting model ; gray system

TE 5 BUSUBET DTSR AR A, SRE AR 18 B8 A B0 S0 ¥ J38 ) IR 20 ™ 2 e A 7 o 1 i 1) S R AR
UnAT SR GE T AR L R A LTI, Pl FUATVR BE AR IR, — ELRIRER™ BT 9 S 3 B A T i AR

RIETARMIAE REREFE A, LA R B AL 15218 2 N R RIS 2y, R FOrm i, T
PRI XU | SRS DX FUHte th ik . L2 PO C: . AR = DA B R 28 DR By U545 DRtk B
AR ER R R G A 2R RE ™, HAE B MO BB, AR — A 10 i b7 2k s i
R P I AR S A R R R Z BRI s BOR R B R T UL, H AT BT e& B f
FroAsh SR, Brld, bR A BORTHR BE AR AL LA A il AR RXE RS 0 H AT A L RE 0 AR U i
F, WER NGRS, JEH, ot FE, EAEMIGEREEREE. —VIRE
BRRAEFS 5 B C AR MG S AR MBI TE OL TR, BTEL, LR A RO P RG> S KB4 1 &
g, SE RN IKERR I KRG

Wi B HA: 2005 -07 - 15
EEWA: HFAAREESTEATIYIE (50134040)
EERBN: B & (1963 -), B, ik N, BlZA%, #0584, Tel: 0554 -6668533, E - mail; maqun610@ 163. com



462 # % F % 2006 4E45 31 %

BT R, R L R GG 10K R G S B AR B, X AR 1B A Lk
FEARAR AT IR 04T, T L GM ARy FERIR A 7 B A5, BEAR A i i — sl , L RE SR it g
ol 75 Rty A PRy PRI ] P 7 T AL s 25 T B A e b 00 G A B oA 2 O AR A a %, AT ik 3 i
M, P LR AR FUIr e BE AR F R, T A I EL A S A

1 kBEHREER

TR IE T RBEZS 18] | CH B B B e S, TR R RORUR A R, R B BOR i 51
BN Ty R R S AR, FOE BENL YA A — e E N AR AR K B i, R R AL R S R A —
X, — B X ARE R K L e
1.1 GM(1, 1)i&ERIpyET

GM(1, 1)J2 1 Bir 1 MK ERARL, KM AN

dV (k) +aXV (k) =u (k=1,2,-,n),
A, a, w EEG A ) WIS, 4V (k) =2 (k)5 X“)(k)ﬁEMJc%%{E, XV (k) =2 (k),
ZY (k) =0.55" (k) +0.5x" (k=1).
GM(1, 1) Koy I B m E Ak # N
dfl(tl) +a®x = uw, H ® 1P = xW,

B IEEERFEI R« = (27 (1), 27(2), -, 2 (n)), X2 AGO AL, A« = AGOx',

'V (k) = ix(m(m) (k=1,2,,n), %GM(1, 1) & (k) +aZ'V (k) =u (k=1, 2, =+, n)

M a, v FXBER, A

a-= [“] - (B'B) 'B"Y,,

-Z12) 1 —0.5(x"M (1) +x(2)) 1 ' (2)
B -ZV(3) 1 _ —0.5(x™M(2) +2(3)) 1 y, = ' (3) ‘
-ZV(n) 1 —0.5(x"(n=-1) +x"(n)) 1 ' (n)
W GM (1, 1) BERY Iy Dy R ) LA Rk
dx“) 1 _
dt +ax( = Uu.
FLAT e g A
B+ 1) = [#01) - e+ L Y k4 1) =2V k1) =32V (k). (1)

BERUR M B A o R ERE, BT 2" B xR B u NIRRT, H/IN g 1
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L2 GM(1,N)#REHG# L

GM(1, N)J& 1 By N AR A KB, HKE éﬁﬁzﬁ/iﬁﬁ

%" (k) +aZy" (k) = Zbixﬁ”(k)-
1=2
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doy” (k)
dk

+ax!" (k) = ibixf”.
GM(1, N) K575 R /2
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5V (k) = Y 5" (m),
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m=

1l 1l
—_ =

2" = (5"7(2), 27 (3), 5" (n)), 2V (k) =0.5x" (k) +0.5x" (k- 1),
g
a=1[a,b,, by, ,b,]" = (B'"B)'B"Y,,
K, a GM(L, N)EREREL, #b, (i=2,3, -+, N) JGM(1, N) i R4
-27(2), %7 (2), -, 27 (2) 2 (2)

-2V (3), 2" (3), -, 1y (3) 2" (3)

B = , Y, =

—z (), 5" (n), =, 5 () %" (n)
AT DL R R R, ML, 1) BRI ARy B, R S — AR GM AR R, JEXF X4~
AR AR S A AT GM(L, N)BERLH AR IR, ROy E R KU N - 1 Az it F At —
AR — [ R

2 TEAELRBARHRENSREREILR N A

2.1 RETIEE LM AR E AR R s Tmfff%%??“,
FB =610 m A, AR b RS A B 92 oY e e

BARILAE 1, N2004-10 20 JFRARSEHR, 5w @ wen | w o n
WG S d R | U, SRR 12 AL B B o M
ﬁ%%,NEMﬁ@%ﬁmwamﬁ%*ﬁigzﬁ Loy 1$§ﬁ : o
KHELS'()J' ﬂ:‘l“;ﬁﬂjzl FF’l ~72ﬂ§ﬁﬁ§$j_ GM(I’ 1)1;% 10 A 31 :l 3 0:62 11 A30 H 9 0:60
B, X -610 m A, TAEMH FMMA Lk EH#HITm | HsH 4 0. 60 12A50 10 0. 65
W, H5 1 P 8 ~10 HEHEAITXT s nawe s 0.68 2AISHE 11 0.71
*ﬁ ;H\:@;Fﬁﬁ*%ﬁn—l? 11 A15H 6 0. 65 12 20 H 12 0. 68

FEEEERFH O = (O0), 2902), -, x2(7)) = (0.53, 0.54, 0.62, 0.60, 0.68, 0.65,
0.70), A+ = AGOx"™ = (0.53, 1.07, 1.69, 2.29, 2.97, 3.62, 4.32).
Hfia = (B'B) 'B'Y, #HA K a =-0.043 3, u = 0.530 1. {GHMHEIRL N

M (k+1) = 12,772 5% 12,242 5. (2)
XoJ T A5 118 0TS TR 45 ORS BE K 22 43 AT A R £2 ERMERERD
MR (2) T A 7R SR A5 A R, A =K Table 2 Original data residual proof-test
(1, JFRE (1) =2 (1) =0.53, RWERYF ~ 7 T LT T e
5 2 (k) , H-SGSemEE TR, W 2. () &/ %
L2 LLEN, Iri3miEsER 22/ wa208 1 0.53 0.530 0 0 0
X 2 T S PR 108250 2 0.54 0.565 2 ~0.0252 —4.46
. . 1004300 3 0.62 0.590 2 0.0298  5.05
Ha (2) X k=8, 9, 10 FEATBMIS, | a5y . 0. 60 0.616 3 ~0.0163  —2.65
BI11HA2H. 11 A30H. 12 A5 H LA Ao s 0.68 0.643 6 0.0364  5.66
%(&Ei}.%”j{j 0.732 9% , 0.765 3% , 0.799 2% ; 1MAISH 6 0. 65 0.672 1 -0.022 1 3.29
1HA20H 7 0.70 0.701 8 -0.0018 -0.26

11 SEIAE 539704 0. 68% , 0.60% , 0.65% , HEk
235 -0.0529, —-0.1653, —-0.149 2. wf T 582 el) =0 (k) -3 (k)5 HIXHRE% e =2(0)/ 2 (k).
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AW, 551 AEARIIE R, 552, 55 3 ARG A T2 A, DO RUEBIIAE 2R, AN
At (2) ARSME—AZ () SO ARG T B B[R] S0 A . DA R AR I b R A Ok B 2
HZEAE, &SRR AR RE, DAURRAE BT E B BTEHIMAGE S, A e R 5451k
McBr shas, IF BRI — AR RIS ] A0, (HREE I R RHERS , AT G B, ' e &
ML, AHR AT TAE RO K. ok ix — B, AR A4S 4 (5 BRI e AT s 7Y A4
BN — 205 BB, TR 2 — 4105 B, WS O BRSO TR A
i, [AIEEAR T I AR R R R RS R k=2 ~8 B, K1 a=-0.0247, u=0.59% 4,
"V (k+1) =24.604 8”7 —24.064 8; B k=3~90}, KB a=-0.0021, u=0.6463, 'V (k+1) =
308.381 9¢* ™" —307.761 9. KWK, WILISRE k=4 ~10 F1 k=5 ~ 11 B 25 5 Wi 45s 7 .

Bl B R B HERS , A5 8 B9 AN AT D) At 0.9
SE—REBUINBLAEL, DL b FUSR T 4 410 R A < e fMMﬂ
T L TS0 A5 780 o ) 78 A i A8 A LA T g S
BERIAR A NG FE K 22 0 Bk 0, P00 G g“:
SR AR PN AN SE DAL AR % e il £ A AT 1 L o
Frn. ek — 2H P00 A AR g T (- S X L Bt 79 k
A3, WmA3 ALVAH, FUESR S i 2 5% B B S SRR e 2
R o P2 Fig. 1 The comparable curves of forcasting and practical value
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Table 3 The comparable anaysis between forecasting value of forcasting and practical model

! a u R i S i 5% ef)
8 -0.043 3 0.530 1 D (k+1) =12.772 5e>™33% _ 12,242 5 0.7329 0. 68 -0.05
9 -0.024 7 0.5944 W (k+1) =24.604 8> _24. 064 8 0.713 6 0. 60 -0.11
10 -0.002 1 0. 646 3 D (k+1) =308.381 9¢>2 1 _307.761 9 0.656 5 0.65 -0.01
11 0.013 8 0.695 9 D (k+1) = —49.825 7¢ *%0% 450,427 5 0.628 6 0.71 0.08
12 -0.003 1 0. 656 8 s (k+1) =212.551 0> % _211.871 0 0.672 3 0. 68 0.01

2.2 RETEELBARRESERNERNET
Htm -610 m A, AR, 20K (0 SCHK B 73 Bir 126 M A4 T JXU ek R0 B 30 93 HE o D R A RO oA I 5 e [
R FEZAE, s L 4.

F4 ZUEHERT
Table 4 Tested data series

107421H 10726H 10H31H 11H5H 11H10H 11 H15H 11 H20H 11 H25 H

%
144 24 329 444 544 6 24 TH 8 2
LT e «( (k) /% 0.53 0. 54 0. 62 0. 60 0.68 0.65 0.70 0. 68
TAEmH A E/m® - 7! 628 554 581 592 652 674 736 710
TAETA FCrE B A /m® -+ min 7! 0.94 0.94 0.94 1.02 1.13 1.26 1.26 1.20

FIHZ4 H 1 ~7 HEHRESL GM(1, 3) iR, XF -610 m A, T AE b K8 A FOk BEgEfr fi, Jf:
534 Ity s 8 BRI T L. AT GRS ) . SR GM(1, 3) By A& JE R 5L
a=1.3299, WEZE%b, =0.001 4, b, = —0.032 8. TR K

IV (E+1) = [2V(1) —0.001 1x{" (k +1) +0.024 66x" (k +1) Je % 4
0.001 1x{" (k +1) —0.024 66x" (k +1). (3)
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XS FUT A5 B 00000 A 7Y T A 0 B K 25 43 BT G 6 %5 EHMERERG
R0 A A 20 (3) KA py L dAE, A =X Table 5 Original data residual proof-test
(D) FFR " =" (1) =0.53, REBFEI ~ 3 5§ a0 m a0 (0 mEel  HMEEo%
YO k) SRR, WS mRS IS 0 q0n 1 0s3 05300 0 0
WATEW, G m AR p sk 2Z FAEX R ZIW 0258 2 0.54 05324 0.007 6 1.43
JEKG R, 10037 3 062 07136 -0.093 6 -1.31
HEIT??%"EI/J bz, b _‘[%ﬂ Iﬁgﬁﬂ%mﬁnpﬁd 11ASH 4 0.60 0.683 4 -0.083 4 -1.22
T A EL 0 S e T T T B ImAgWH 5 0.68 0.7128 -0.0328 -4.60
BN M k=8 . 610 m A, T YRR 1MAISH 6 0.65 0.7189 -0.068 9 -9.58
1 11H20H 7 0.70  0.706 1 ~0.006 1 -0.86

Wi AR A R A s, s (3) Bl - 610 m

A, AT LA Rk 0. 732 3%, S SI{E 0. 68% AL, HFkIET -0.052 3, 584l A Bl Ag 2

ZOR. RS (2) BB AG(E 0. 732 9% AHLL, SR 58 e—E, Ul M WU A Y A Ay (9 4 5 1k

FUSROWe 1 AT L R A FCAT R A . (E R B N B A —E XK, X (2) REM T IR
T 5y A BE AR A A A s A T, M L P B R L i (3) T T i AR X
1 BU AT A A A X T T A BU AT S A S T

3 & i

(1) dK sl B @S A Sh S TN R, 22 SCPRI TR W], B 58 e Reig e AR ifn b [ £ 5O
e 2 A AL AL

(2) TAFTE bR A FC shaS ALY, ASCRT AT - 5 Ay FU3T o BE i) AR PR a4 Je R0, i HLad ]
PATIIN 22 8 9 3= 2 R R AR A oF B A BUSHT R B 7 A4 R S

(3) HESLHYF RS S PR T BT o 49 I AR e b, — R T U ZEm e 2 2K, P DIAE R A
AT B A0 B 1 00 A AR e L.

(4) 75 F 7% B8 AR i RN FC 99t 2k T A0 1 A B0 A R R, S e A e A el A
DR B2l Xk AR T B FUST 9532 M0 DRF AR ThT EL T AR
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