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Iterative multi-step prediction model based on theory of evidence

HONG Bei!, HU Chang-hua!, JIANG Xue-peng?

(1. Xi’an Research Institute of Hi-Tech Hongqing Town, Xi’an Shaanxi 710025, China;
2. Unit701, Naval Aeronautical and Astronautical University, Yantai Shandong 264001, China)

Abstract: To make use of the uncertain information and subjective knowledge in complex nonlinear systems, we propose
a multi-step prediction method for time series of evidence based on the phase space reconstruction theory and evidence
inference theory. In the reconstruction of phase space for time series of evidence, we use the sliding window for time series
of evidence to deal with the great amount of information and the shortage of accumulation errors to reduce the accumulated
errors. The information storage is reduced by applying the iterative rules to the windows. The proposed methods have been
applied to the simulation tests of a missile inertia device for fault prediction. The results show the effectiveness of these

methods.
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2 PP AL Y 4> Hr(Analysis of predicting
model )
2.1 {EHEHE B (Theory of evidence)
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1) 0<m(A) <1,

2) m(@) = 0, IR RTE;

3) S AC O, m(A) = 1.
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1) ZEH: (my ®@me) ®ms = my & (ma ®ms);

2) AZHHHE: my D ma = ma O my.
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2.4 RO\ 4EBUR I RE S B 3% B (Determining
the embedding dimension)
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2.5 Z BT J5 v i %€ (Determining the multi-

step prediction method)
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3 B TR BRI % 0 B A Y (The it-

erative multi-step predicting model based on

theory of evidence)
3.1 iR Rl A I AR S K (The iterative combina-
tion rule)
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3.2 WIS E O 2FEA (Combination

based on sliding widow)
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Table 1 Relationship of q,,;, and W

Gmin 0.32 0.43 0.54 0.65 0.78 0.81 0.85 0.93 0.96
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3.3 Z B 45 B3R HL (The multi-step output )
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4 [ HSEH] (Practical issue)
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Z)(t) =y = f(yt—lvyt—27yt—37 yt—4ayt—5)7 (19)

FEZ19) T 46 0 i A i H 5 i 2 2 fi a1 TE
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e YA I 2, AR 5 R ASC %) i e DR mT AR 23 24
F32%: “Small” (F}), “Medium” (Fy), X “Large”
(F3). B, & SCUn T i BE R4S bR A U HESE

F={F;,j =1,2,3}={Small, Medium, Large},
AR RS RPN AR XA VUM AESE FREAT, Tz i
HEZR 1) A B PR A JE R AR 4 ] DL 2% SR 8145
HH R 280 BRI O AN AR B R

k2 RIBLUEA N HE R
Table 2 The degree of gyro drift
X Small(F) Medium(F,) Large(F3)
HMm/((°)-n~t) 1.0 1.4 2.4

FL TR BIMEZL R R AL S5 . 0T 48
AN (Y15 Y2y Yi—3, Yea, Yes ) F T ZE TR0 1
SN AR A, 7T LURYE R 22 % sOR N 1] AR e
FIE FE A PR BIAESE R . LA 1044 N 17 8 (4.59,
4.48, 4.6, 4.35, 4.36) 491l Xt F4.59 ((°)/h), 7] LLAZ
ek R AE FE 53 A 45 1)

e(4.59) = {(F,0.1), (F»,0.9), (F5,0)},

AHAC, At PR ) AR 5 A T R 5K
e(4.48) = {(F1,0.175), (F»,0.825), (F5,0)},
e(4.6) = {(£1,0), (F2,1), (F3,0)},

e(4.35) = {(F1,0.125), (F»,0.875), (F3,0)},
e(4.36) = {(F1,0.35), (F»,0.65), (F3,0)}.
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Fig. 1 The training and testing results of one-step

predicting model
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Fig. 2 The training and testing results of two-step

predicting model
A3 ATk Rt kiR £ iR
Table 3 The error compare of two methods

s Ak RSk

— T 0.1256 0.1358
BT 0.2506 0.2939

5 4Z5i&(Conclusion)
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