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Abstract

Based on analysis of the deficiencies of the BP neural network used in prediction, the time series
prediction based on BP neural network was discussed. According to the characteristics of BP network
structure and Z transform theory, function y = x was put forward to be the transfer function in this kind of
prediction. Besides, the conclusion that function y =x and y = a + bx were equivalent in the BP network
was proposed. It was pointed out that the layer of network structure should be two. On basis of this, the
corresponding formula was derived. With the unipolar S-function and function y = x as the transfer
function respectively, the total power of agriculture machinery was calculated. The results showed that the
performance of function ¥ =x in BP neural network was better than S-transfer function in external push
effect and influences of training sample data processing interval. It also overcame the shortcomings of
S-function used in BP neural network.

Key words Total power of agriculture machinery, Prediction, Transfer function, BP neural

network

2] B I R IKOP R AR B R ML i E B bR

[ i, A AL A B 7 9 000 RS 8 SR 51 S AR AL K R

ROV S I35 T bk Bl AR = As . SRR R SR AR D T R R LR B 1 i

B 60 BT A MLBRSD 0 B SR, B R — A M DR LEE BIIIORS R, © IR I ST T 2 B e i T 5 1.

il

W fr H 3. 2010 -06 —30 &[] H . 2010 - 08 —23

# [HE A ARPHA RSV BIH (31071331) MM I HE TR SRS % B 5 H (12511049)

YEF B A £ B BIBER, BT R 2 1 A, RGOl 2 6 TAREOR BT, E-mail: wang-jiquan@ 163. com
BWIRAEE : R, B, b A 00, 2GR A TR ECRBESE , E-mail: gleen@ 126. com



122 £l L

oo

2011 4

LR, 56 TARMUE S Iy i 000 5 1 3 A5 28 4 191
B B3 - 3 vk AR RO W K GM (1, 1) B
T FEIIE ML RN TR 24 i TN R
22 00 4% AT B 1) AR 4R R B ULRE 0, 9 HL A T RS
JEE 5 TR ORI 1 2 ST 0 L RE D, 7E AR HLR B )
) P ) R 1 O . DRI, R SR R
1744 1980 ~2008 4F 4 WL 3l J1 % , 3 F 7 1% 126 iR
K1 BP w22 0 4% %F BB g Y148 1 4 WL S 3 g AT T
I

1 BP #HZMEFENE I

BP il 25 [0 265 455 7 0 N Tl 28 19 4% 1) o 2 A AR
Z—. BRI RZ B R Z0—MZ )R
BRI 22 ) 2%, BIE 2 UE W] 3 2 BP pfr s ) 45
HREEW RS L O RA BT EZ 2R
AW RO RE ) O BP 22 I 45 BAT R 1 L
FRETT  (HR K BP 22 ) 2% 1 ] T B0 BE 40 A7 A
—JE (R R, gl W ] 5 (o A AL, LA 1 S AR
132 R KA 1), B

1

f(x)=1+e_% (1)

A R B R L TR, HE O [0,
U)o ERCHS AL BRI, 20K g A K dis ab BRI [ - 1,1
o[0T DX ) i, 3o F A7 B 49 0 S A 3T )
AL, L RE R P s R dhs AT UL A, TG ik AT B0 [
S fi G AN 2 i RO T B R (B R
AR AL BEE] (0,0. 9 5[ 0. 2,0. 8 J it , HAE AT
SABTI, H B AR A A 25 8 A B Ak B F
[ -0.5,0.5]8(0,0.5 X [A] 0, B AR BE AT E 15 21 44
Z2 1 WU, (5L by T 10 2 B 5 T Be s f i A —
B, WM ASCRAT IR 7%

BT AP S R RR 4L
Fig. 1  Unipolar S-function
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Fig.2  Structure chart of three layers BP network
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Fig.3  Structure chart of two layers BP neural network
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Tab.2 Total power of agriculture machinery in

Heilongjiang province from 1980 to 2008

0 RHLE ) S/ MW 0 RS S/ MW
1980 7093 1995 12 261
1981 7 604 1996 12 548
1982 8 141 1997 12 854
1983 8616 1998 14 545
1984 9017 1999 15 597
1985 9495 2000 16 138
1986 9352 2001 16 483
1987 10 935 2002 17 418
1988 11052 2003 18 077
1989 11628 2004 19 522
1990 11734 2005 22 340
1991 11795 2006 25706
1992 11726 2007 27 853
1993 11853 2008 30 184
1994 11 900

Xt 2 i Rt AT At Ak B

X, —X .
i min

x/=a+(b-a) (i=1,2,-,n)

x -
max

Ev LR

i AN FEAS B Al

H—fb )5 MFEA S A B, x/ e [a,b]
X s X i ARE A x, K R /ME

AL S BRBIC R B M S BB EKI G a e (0,1),
be (0,1),H a<b, BEHEEBENy=x I
ac| -1,1],be[ -1,1],H a<b,

TR S R 3 oA B AR ol BP 4ot 25 1 45 I
B AL 15 PR VECI AR ofE BP 25 X 2% 1 I 4% 45 0 H L FE
P20 BB R B F B S RUA% 235 bR B0 45 4
6 —4 — 1B AR 38 BRI A BP M2 I 25 1) 45 4 Oy
10 — 1 ff, JLTRINRG BEAE B an 2 3 iR o

Do 2% 11 e 18 22 7E I 20 YOS 72 B 3 45 1R I 2
ULISE S 70 1% 336 oR 5004 A ofE BP B3 1 )N 2 it [a]
354.594 4 s Y Gk R BCR 46 502 WK ; BT AL 3% R BRI
BP B33k 1 YN 25 B IA) 2 22,348 7 s, il 2R IR K
22 214 K 75 JEEI) I AUIE 18 U 25 S 52, 3% 3
S REEE SN TR Rl S @ O R I B e € R
FE B I D0 T, YITZR 10 3R BBOT- 3448 i 75 )
o FE 3 g, BBl Pk S B AL 5 o6 KUY B 1 BP
BV BRI 2 R 2. 46 % | T BT A 3 R B B
HE BP YL AT IR 25 0 1. 91% , 1% 33 eR 4K
BP B33k (9 1H S0 B LG AR M S TR A% 35 R B0 A 1
BP LR T 22.36% , i A IEHEERE. 5B
Hh, LA S Bl ZeAE Sl 1 338 BRECRT y = x A 1% 38 bR 5K
BF Y AR oy b [0,1].[0.1,0.8].[0.1,
0.5 DX [] fif, L AR 000 5 2 G 1] 4 7R o AAIAL 4
ATLLVE S Al 26 4 o 1% 3 ok B AP ERIOCR 5
S WL AL 1) A8 Al B R — 3, T DL y = o /RN 1834
BRI L AR A A% 5 9 o O T L 1 A% £k e 4R W)
B J1o0y = x MR A% 338 R B AN RO B AR A %2
B Ak B DX R R T AR P S T ek A R A% 3k
BRI IS A HE R 32 Ak B DX R B S M AR . R AT A
FFih, LS AUl £ AE A% 33 eR AR BP Pl N 25
F I A R T AR R AR

!
xi

n

6 i

(1) 2387 7 2T BP M 22 J 2% i 5000 0] 77 A
ML S T 2% T BP i 48 W 45 1) i ] )y 37 95T 0
[1a) 3880 Py — b8 7 3 o

(2) ARYE BP 22 [ 25 f9 ik 5] F 571 S0 1) A4 45
AR R AREE Z A BIE SR T — BT 9 4128 PR

(3) J3Hr T BP RZ i ULy =« A D 15 126 pR %
5y =a + b fEL B RN A RN ] y = a +
b A Ay 1% 125 R RECHE (o8 7 B ] R AZ 4K

(4) P H T Ly = fF 208 R ) BP 5
(R R R/ 1 i



4512 1 TR % HETF BP0 I 4 14 L 5 1 B 125
£3 WNEEER
Tab.3 Accuracy of prediction
oy S i APt S AL b R %L BP B AL 3 R ALY BP B3k
/MW T/ MW X R E/ % FEFXIRE/ % T E/ MW MXRE/ % FHAAR R/ %
1986 9352 9914. 45 -6.01
1987 10935 9817. 44 10. 22
1988 11052 11 182.68 -1.18
1989 11 628 11223.16 3.48
1990 11734 11739.73 -0.05 11 542. 60 1.63
1991 11795 12 013. 30 -1.85 11 635. 54 1.35
1992 11726 11 591. 66 1. 15 11408. 16 2.71
1993 11853 12 203. 90 -2.96 11 886.55 -0.28
1994 11900 12 243. 66 -2.89 12 465.31 -4.175
1995 12 261 12 525.28 -2.16 12 625.23 -2.97
1996 12 548 12 923.37 -2.99 12 835.57 -2.29
1997 12 854 13 227.17 -2.90 2.46 13 247.98 -3.07
1998 14 545 13 435.68 7.63 13 388. 21 7.95
1999 15 597 15376. 19 1.42 15 604. 12 -0.05 1.91
2000 16 138 16 272. 10 -0.83 16 148. 07 -0.06
2001 16 483 16 873. 48 -2.37 16 875. 80 -2.38
2002 17 418 17 358. 62 0.34 17 423. 15 -0.03
2003 18 077 18 161. 12 -0.47 18 390. 28 -1.73
2004 19 522 19 635. 07 -0.58 19 363. 00 0.81
2005 22 340 21949. 06 1.75 21994.52 1.55
2006 251706 25413.68 1. 14 25 326.47 1.48
2007 27 853 28 309.53 -1.64 28 160. 50 -1.10
2008 30 184 30012. 34 0.57 30 212. 00 -0.09
2009 31427.95 33259.15
2010 32217.86 36 623. 64
2011 32 873.90 40 721. 66
2012 33 601. 62 46 842. 62
2013 33 987.38 54 389. 44
2014 34 266. 74 62 137.26
2015 34 442.55 70 466. 98
2016 34 520. 43 80 407. 20
2017 34 558.52 91 811.63
2018 34 615. 49 105 087. 42
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Fig.4 Fitting accuracy and extrapolate situation

of proposed model
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