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Table 1  Level parameters of accuracy test

model accuracy level [, P C
1(good) p > 0.95 €<0.35
2 qualified ) 0.80 < p < 0.95 0.35 < € <0.50
3 (basic eligibility) 0.70 < p < 0.80 0.50 < C <0.65
4 (unqualified) p < 0.70 0.65 < C
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Fig. 1 Process of combination forecast algorithm
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Table 2 Monitoring data of the 11th point in South Dam

observation time observation value u, /mm observation time observation value u, /mm
2001-09-16 472.9 2001-11-10 617.4
2001-09-26 530.8 2001-11-18 626. 1
2001-10-08 561.4 2001-12-02 633.1
2001-10-19 562.0 2001-12-23 712.5
2001-11-02 601.0 2002-01-06 739.1

RS AR5 [IHE Ae, = {1,10,12,11,14,8,8,14,11,14 } (VL d JBAfr),

18 A SCH AL & Sk E A T B, 55N 2 B,

750
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2001-01-06 [

2001-12-02
2001-12-23

2001-10-19
2001-11-02
2001-11-10
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2001-09-26
2001-10-08
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Fig.2 Results comparison of forecasting
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Table 3 Forecasting results comparison of two algorithms

observation time

algorithm of this paper

algorithm of reference[ 23 ]

fitted value u; /mm

relative error 8 /%

fitted value u; /mm

relative error 6 /%

2001-09-16
2001-09-26

2001
2001

2001-

2001
2001

2001-
2001-

-10-08
-10-19

1102

-11-10
-11-18

1202
12-23

2002-01-06

average relative error 8, /%

accuracy o /%

472.9 0 472.9 0
527.18 -0.682 533.45 0.499
550. 65 -1.915 552.39 -1.605
576.32 2.548 574.31 2.190
601.07 0.012 597.16 -0.639
610.31 —-1.148 622.32 0.797
630.77 0.746 639.09 2.075
660. 13 4.270 659. 65 4.193
695.06 -2.448 689.17 -3.274
731.90 -0.974 716.60 3.044

1.721 1.832

98.279 98.168

0.0259 0.038 2

posterior margin ratio 3

4.2 HREEEFERETN

AR BT SE T VR ARG 25 A e R TR RE 2% PR AR 02 55 98 B [ 0, 36 41> BT /R 119 2
BRA 40 55 5 B IR A8 A 1) S 3 A K — AR SFE IR Y A, [MIBE Ae, = {1,30,40,40,
30,30,40,30,40 } . RAASCAG AL TI, 458 405 3 R,

fatigue strength o / MPa

600

560

520

480

440

400

—<— fitted values

—@— original values
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170

B3

210 240
temperature 7/ °C

T 45 SR LR

270 310

Fig.3  Results comparison of forecast
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Table 4  Relationship of titanium alloy fatigue strength and temperature change

temperature 7' /°C 100 130 170 210 240
fatigue strength o /MPa 560. 00 557.54 536.10 516.10 505.60
temperature 7' /°C 270 310 340 380
fatigue strength o /MPa 486. 10 467.40 453.80 436.40

®5 3 FEIRRYTNER AL

Table 5  Forecasting results comparison of three algorithms

algorithm of this paper algorithm of reference [24] algorithm of reference [25]
temperature T /°C fitted value  relative error fitted value  relative error fitted value  relative error
o /MPa 5/% o /MPa 5/% o /MPa 5/%
100 560. 00 0 560. 00 0 560. 00 0
130 557.54 0 549.93 -1.365 562.20 -0.840
170 534.29 -0.338 533.31 -0.519 536.56 —-0.090
210 515.10 -0.194 514.93 -0.227 512.09 0.780
240 498.92 -1.321 499.35 -0.124 494.24 2.250
270 485.50 -0.123 486.39 0.059 481.27 0.990
310 470.36 0.633 471.69 0.918 468.42 -0.220
340 455.72 0.423 457.42 0.798 457.25 -0.820
380 441.61 1.194 443.61 1.651 448.43 -2.760
average relative error 6, /% 0.469 0.847 1.094
accuracy o /% 99.530 99.153 98.906
posterior margin ratio 8 0.005 6 0.0119 0.0219

5 45
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Dy SRR R L e R T v

2) 5 RBF IO BT SHE e BB LA R BeR By e 2 AR T AR
AR S AR, AN fo] S PR 2 5 4R i T A 2.
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Combination Forecasting Algorithm Based on
Non-Equal Interval Weighted Grey Model
and Neural Network

HAN Jin, YANG Yue, CHEN Feng, LI Xiong-bin
(School of Traffic and Transportation Engineering, Central South University,

Changsha 410075, P. R. China)

Abstract: The non-equal interval forecasting algorithm plays an important role in trend analysis
and forecasting of sequences with different intervals. Based on the traditional grey forecasting
theory, a combination forecasting algorithm based on non-equal interval weighted grey model
and neural network was proposed. By constructing the non-equal interval weighted grey fore-
casting model, the average of original data sequence was regarded as the initial value of cumu-
lative sequence, the integral area of continuous accumulation function was used as the back-
ground value, and the cumulative sequence was processed by weighting in order to truly reflect
the impact of time sequences development to forecasting results. On this basis, BP neural net-
work was introduced to correct the residuals sequence of grey forecasting which further im-
proved the forecasting accuracy. The numerical example indicates that the forecasting accuracy

level of the algorithm is 1 and higher than similar algorithms.

Key words: forecasting; non-equal interval; grey model; weighted; neural network; residual

modification



