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Intelligent prediction model for ammunition storage

microenvironment temperature

ZHANG Yun™ , DU Qin, WANG Jingcheng, ZHANG Zhiming, XIE Lanchuan, CHEN Yang
(Southwest Technology and Engineering Research Institute, Chongging 400039, China)

Abstract: It is the key for evaluating and prolonging the life of ammunition to acquire the temperature variation law of ammunition storage

microenvironment efficiently and accurately. With the help of the neural network and the heat transfer theory, a model for predicting the

microenvironment of ammunition storage was studied, and based on the model, a set of ammunition packaging box prediction software was developed

to predict the temperature changes inside the box under different climatic environment. Relevant test was progressed to verify the software

correctness and parameter optimization in Dunhuang and Mohe. Results show that with the help of the microenvironment prediction software of

packing box developed on the basis of the neural networks algorithm, the microenvironment temperature control can be achieved by adjusting the

storage location and storage initial temperature according to different packaging box materials.

Keywords: ammunition storage; BP neural network ; microenvironment temperature ; prediction model

S 24 AR R GEI A7 ] S R e 24 AR K
T R AR bR . SR, BB 2 AR TR
o TR 23 28 D A B ) A7, 0 28 3 A A i o] 1
EASMA . Hit, S A E AR e —
A X H A B A MERESEA EORS B
AP RS 21 2 PR I R B ), AniiL i
FE T B A A E AT B K S B
WEFE T B b A5 5, T 52 e A o P PR RE
Horp RBERTF I AT ROCR o 2 L
il 24 Ry 451, JFL A T e Ml ) PR R A e A
PRI TASR , IR T T IO BE I I K
SR, PRI AF B R AR AR R JUAE B & LA 1%
g 1 7 s R LA AR A =
FF B2 A7 7 3 — AR 2 % B A, il A5 O
LSRR AR TR 58 I S A R R M. PRI, B
— PR K Y YA AR P BT Ul B ) i

I Fs B HE 2021 -09 - 15

A2 E A ARG A R
WA, B A B R . R DR G T
Fluent {6 AL B MRS R 2 9E 1507 B
BFSE, SEBE T %) A BV L BOR BE 7 AL
TEN A7 S 2 TIOAE 7 T, W SCBESE R F ANSYS 4K
XTI A SR 2 PRI I BE A AT T A0 L B, AR
558 PN A RV AN A AR P 358 4% 25 32 IR AT 1R,
R B A3 A AL S s L4 A BR G 7 ik
WFFE T O TR N8 B B Y, 3 S s 677 E
X FIRAIE , Hefi RARRHR 25 Al 1%, 225
o S5 o A B AR BT T 4 AR AR P A A R
BE AT 200 I A T AL X AR YR S B
R PR — 4 B F MATLAB st i 47 05 204)
BE L WFGE T A 40 IR 1 & AN s R 210

H AT, 7ESR 25 AF A BE 1w, 8 B Ho A o i
AT B M e 2, B BRI

*E—EE KR (1987—) 55 W HT A, M TR, -, E-mail :423125041 @ qq. com



o1 4]

Kz, G5 - SR I A ORI IR B R RE AL B $ 205 -

ESUNIE/CEE UNENE 23 ¢ I Y= Qe R )
R A BB A PRGN 2 0 A, 280 1 5 2 A7 i e
Hh AR B 5 PR 2R 8 1 0 JHE B el 1 E
I, AR SO T 22 M 48 SR 5 AL AR BT, W5
T SRR SN I LA R N ER IO TR AR Ak
&M, F-fEs B MATLAB A App Designer T.H. H £
WEA T ICAF R B F000 2R 48 4 (LA TR AR S 4K
), B 2 R ) B T R 552 T A 7 B 5 0 4
PEROSSCHE MBI . T UL 2, BR i E
Hh 0 BE e S A R R A AT A AR R 5
M), {EL 2 T 3 S R i PR 2R AT DA 3 o IR ) R

FRREAR R L A AR LR Wi DR AR SCHE S TS
T BE RS2

1 BigHHh

SEZ I AF I AR Rk 10 AR EE %8 20 41
FEHNFIARER AR AL T2 T7 500, JUHIEA o R, &2 4F
2T Rk 40 °C, EARTHELRAE — AT 2 2% 1
(1 EE AR S, B e A P 1 L 3R
S AN SR BE R, 5 ELIV- A7 Bsf 18] P AR
BT TRLRE A A, DR AR S e i fr 2 )
KRR FR S MR (TR AL O, a2
T IR ST AR A PR IR AR AR T I
1.1 ETHEMERNPDEETH

R DY 2R B K1 I B AR AL AR A — B (H
SRR — AR AR A R R AR I, B AR S A
FH B 1) £ 4 (back propagation, BP) #fi 5 [¢ 2% 5.
2%, 38 R AL AF 2T SEEUNT A SR ISR TR A F

B 2T SR B 2 3k A 11 77 o 4
T 2 TR, DT 1 — 25 5 (R AR AR BB T
S SRR A Tl 2 o % U 2 B 2 o
MEILEZ —, DS HESIT &SR ) 20
FE L BP M2 W 4 — B 2 2 2
2% L BRSO (S 5 TR, 1R 25 S B R
FERT IR A 5 A JZ 28 2 8
R, B R R B 2R R Rg
i) N — 2 oeR A . Wi 2 A2 ] 2
o UG R AL ARl 000 152 2 1 4% I 4 AU (EL
A E, DTl BP Aot 22 90 245 T 00 i 1 AS W97 2 3T
i EE LT TR

FEF LU L BP pfi (45 JE B A SCH 5 4R )
IR B AR IR , L T 3 M RURZ V2
9 A~ 2 BT Y R 28 0 45 T A 8 L R T
(1), Yz Mmzgnt, L 2016—2019 41 H
He il B L H AR VR A LA 2020 4 H i
LS e H s IR VR A e o . o R

LR AT BVE— U R K, BP 122 R0 28 )
PRAICH Sigmoid pR%L. M ZICHENCET — 2 HT A,
25 Sigmoid sBEHF H 2 T —JZ. B)F,
TGS By 3l B 5 S B o TR DR 2, ARG
VR ZE S [0] 72 )2 14 R A{EL R B0 ML, L 305 L 7 oK
H ke

W

kR 2 RS

i { i [ | &) {(F iy
ECAECAEAE
8 = = % 2
‘ 9 9 9

El 1 BP i Mg ahty

Fig. 1 Structure diagram of BP neural network
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