%38 % %647 Aok X F F R (B KR HAF RKR) Vol.38,No.6
2017 % 6 A Journal of Northeastern University ( Natural Science) Jun. 2017

A Z R B0 SCHERL T ] B 8 T2 R E5 4 15 RN /5
Hr ORI T S8, STk [ 2 ] 48 4 A Newton - BRRE %, GM(1, 1)&#0 I /N — Tk
Cores A KMy ¥ 8 A, SCHk [3] 3 B FRENBIG ML, A —a il 58—, Wi
Romper F5 A AR B RMWE T REH. 2800 DL X(n) MPIIHRIE. GM(1,1 )*%i”ﬂ% T
SCE A T A AR (A, IBEAR SOt 3 Ff FRAR SR A& AR AL (1% T IIDRG 52 5B AIK ; Ay 3 4y it
AN SAEMIE T, 0 R AR S E M A AR T BRIy ik B8 S 5O

doi: 10.3969/j. issn. 1005 —3026.2017. 06. 022

GM(1,1) KRB TSEHNENARTESNH

BHR', K B, B, TaR’
(1. HpgREE HIERELE: 515 B BI2ARE, Wim K7> 410083; 2. Jbat Lﬁi}%ﬁ&ﬁ@mﬁlﬁﬁﬁ"? L5 100124)

i . GM(1,1) AR 2 FEORIE T35 S E ARG E, AR 3 Bl 1] (9 355 S5 (BR324 5
R U S0 [ AL AR AR 3 S (B B 7 VR KB R S G A e BOR B 1 S B T R KRR
Y4 J AR FF R AR R R B B AR T, IR X (n) NI IR ME AR ARGy sk 2 7 GM(1, 1) B 3
i TAESEHIRG 36X 3 PR [ S B M 16 s ST GM( 1, 1) AR R (G TR 1. 34445 SR 22 0 B 509 17 9 ik
G R AR TG BRI 1 1 S (A g S R TR RS B 5 s , AT R TR R 2%

%k O GM(L, 1) B SE ; BRI i DG B

FESES: TU 433 XEARERD . A XEHES: 1005 -3026(2017)06 — 0869 - 05

Different Structure Methods and Application of Background
Value in GM(1,1) Model

PENG Zhen-bin' , ZHANG Chuang', PENG Wen-xiang' , WANG Ji-wu’

(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083; 2. Beijing Urban
Construction and Bridge Engineering Co. Ltd, Beijing 100124. Corresponding author: ZHANG Chuang, E-mail .
980191776@ qq. com)

Abstract: The error of GM (1,1) model is mainly from the background value and the initial
value, thus the paper puts forward three different construction methods of background value, viz.
the method of changing fixed right of background value to the variable right, the method of
abstracting the data sequence as index function to construct background value, the method of
abstracting the data sequence non homogeneous exponential function to construct background
value. And the prediction accuracy of the three methods for background value were compared by
setting up GM (1, 1) model with the initial value of X (n). Because the prediction accuracy of
future development model for GM (1,1) model is weak, we use metabolism way to establish
GM (1, 1) model and continuously optimize and update the model to avoid the large error. The
prediction accuracy of GM (1, 1) model from the three different construction methods of
background value was compared with the engineering examples. The results show that the method
of abstracting data sequence as non homogeneous exponential function has a higher prediction
precision, and it can provide reference for similar projects.
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Fig. 1 Schematic diagram of monitoring point
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Table 3 Fitted and predictive values and relative errors of different models for the point T17 mm
GM(1,1)" GM(1,1)2 GM(1,1)?
5 ER: SEIME
PEE FNE XSRS BAEE O AR AE B AR
1 2006/10/22 16.2 16. 200 0.000  16.200 0.000 16.200 0. 000
2 2006/11/22 20.4  20. 660 1.272  20.691 1.426  20.457 0.282
3 2006/12/22 24.5  24.757 1.050 24.777 1.130 24.626 0.514
4 2007/1/22 28.7  28.330 1.287  28.342 1.247 28.251 1. 566
5 2007/2/22 32.1 31. 447 2.036 31.452 2.017  31.403 2.172
6 2007/3/22 35.0  34.164 2.389 34.166 2.382 34.144 2. 446
7 2007/4/22 37.1  36.534 1.527 36.534 1.525  36.527 1.544
8 2007/5/22 38.6  38.600 0.000  38.600 0.000  38.600 0. 000
9 2007/6/22 40. 8 40.402  0.975 40.402 0.974 40.402 0.975
10 2007/7/22 41.9 41.787 0.270 41.788  0.267 41.789 0. 266
11 2007/8/22 42.9 42.791  0.254 42.794  0.247 42.796 0.242
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Table 4 Fitted and predictive values and relative errors of different models for the point T52 mm
GM(1,1)’ GM(1,1)? GM(1,1)°
T3 H 19 SENME
PAE  TOE AEXTRZE BEE TN AR A E BUE AEXTER2E
1 2006/10/22 10.3  10.300 0.000  10.300 0.000 10.300 0. 000
2 2006/11/22 2.9 12.998 0.762 13.014 0.881 12.879 0. 166
3 2006/12/22 15.3  15.373 0.480 15.383 0.541  15.295 0.033
4 2007/1/22 17.6  17.454 0.828 17.459 0.799 17.406 1. 101
5 2007/2/22 19.4  19.277 0.632 19.280 0.620 19.251 0.770
6 2007/3/22 20.9  20.875 0.121  20.875 0.118  20.862 0. 181
7 2007/4/22 22.4  22.274 0.562 22.274 0.562 22.270 0. 581
8 2007/5/22 23.5  23.500 0.000 23.500 0.000 23.500 0. 000
9 2007/6/22 24.7 24.574  0.510 24.575  0.508 24.575  0.508
10 2007/7/22 25.5 25.467 0.130 25.468 0.126 25.469 0.121
11 2007/8/22 26.2 26.206 0.023 26.208 0.029 26.212  0.047
*5 AREEEHBEKRRT
Table 5 Prediction and analysis of different models
_ GM(1,1)' GM(1,1)? GM(1,1)°
Rkt T17 e T52 T17 e T52 T17 e T52
FIHFEXT IR/ % 1.0055 0.368 1 1.0196 0.3803 0.909 6 0.3189
Y X6 IR 0.9806 0.9909 0.979 7 0.990 1 0.9863 0.996 7
YT 2 HE 0.040 1 0.0158 0.0405 0.016 1 0.0367 0.0130
IR 1.000 0 1.000 0 1.0000 1.0000 1.0000 1.0000
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