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ABSTRACT: The paper aims to propose a method for predicting the high temperature in the seeker cabin to solve the problem
that it is difficult to obtain the high temperature extreme value in a short time in the site temperature measurement and customize
the high temperature environment conditions for airplane parking of missile seeker cabin. An Elman network model for tem-
perature prediction was established based on seeker cabin measured data. Compared with BP network model, linear network
model, the prediction capacity of the three models were evaluated in terms of mean sgquare error (MSE), mean relative error
(MRE), maximum absolute error (MAE) and other indicators. The precision of temperature prediction model based on EIman
network was about 1 ‘C higher than that of BP network, and was about 1.5 ‘C higher than that of linear network. Elman net-
work temperature prediction model has the ability to accurately predict the temperature in the seeker cabin. This method can be
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used to predict the parking temperature of missiles. It provides reference for determining the environmental adaptability condi-

tions of missile storage temperature.
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Fig.3 Training chart of Elman network temperature prediction model:
a) training process; b) mean square error; c) error distribution
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Tab.1 Comparison of temperature prediction results
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SERRRT EeRA XS LT

CEES

YoriRzE

WEN  REIC REIC
Elman M%%  0.49 1.34 1.54 0.52
BP M 4& 1.22 2.22 1.97 0.93
ek 4.94 5.16 331 2.11

SRR H AR B AN 4 B, Hid
K da sk W EE BERT R AR 1L, T 4 S 1o X 5 22
B RS [E) A8 Al o AR TR R AR Ak B o] LR B, BP %% |
Elman [ 45 55 24 0 24 34 i T3+ P 00 o5 308 B Bt 411
FIREE A Ak s B IRT BERR] . Gk % T
K B FAIG, FEUkJE BP R4, U1K B B i A9 2 Elman
DR 5 ARSI 20 X 4% 03 R B 0 X i3 2 i R (B
3.3°C, WWmFZ] 9 mf, H/MEN 1.5°C, X%
13 B 5 BP £ T+ P i B 4 X iR 25 B KAEh 2 °C
XFRETZ] 10:20, f/MEHR 0°C, XtRiAtZ] 13:00;
Elman %25 T4t P T B8 48 3R 2% i KAE M 1.5 °C,

YIRS Z) 9 B, fe/MER 0°C, XFRiEFZ] 11:45 F
13:30, XJ Hb = AR B 4 4 Je ot X 22 48 £k, Elman
o) 2 T3 B e e, L R 25 e KABLAE — A v
/N, I H 15 B X R A e A1 TR 22 e

31 RS 203 e~ L0 2 -l i L1

1) LV MZEBIRITO TS T Ak, R AE AR5
AR G T 5 AR bR TR R, Wi
LN 2K AR AR MO R KA E T Tl A rp SRR
iR, SEEUTER R, XELERR B THIE PR

48

Elman PI#4BIRE—

46
a4
S
ot N BP joJ4 IR
© 40 O g i
M38
5

36
34
32+

30 1 1 1 1 1
6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00

fit ]
a i@
4.5
4.0
35F
o 30F Lo P45 4 X 2
M oosh
g BP 4 4% FiRa%
g 20f /
1.5+
1.0}
0.5} N
Elman P4 4%t 2
60:00 7:(I)0 8:(I)0 9:(I)0 10:I00 11:I00 12:00 13:IOO 14:I00 15:00
Fisf [
b i
K4 BPMZ. Elman (4. 2k M4t
B R T

Fig.4 Temperature prediction results of BP network,
Elman network and linear network test data:
a) temperature; b) absolute error
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Fig.5 Analysison predicted extreme value of high temperature environment in seeker cabin: @) atmospheric temperature;
b) solar radiation; c) relative humidity; d) predicted temperature
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