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Application Terminal with Feedback Neural Network Algorithm for Cold Chain
Packaging Solution Customization

ZENG Taiying, ZHOU Sangqi, YANG Jiawen, ZHANG Chenguang

(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to achieve research and development of an application terminal for customized cold chain
logistics packaging solutions based on the feedback artificial neural network algorithm. Through experiments, a dataset of
insulation performance of refrigerated logistics requirements under various influencing factors was established. The
inherent limitations of classic feedback neural network algorithms were summarized. On this basis, a more robust and
efficient algorithm - SAHId-Elman was proposed. Based on this algorithm, a human-computer interaction interface for
customized cold chain logistics packaging solutions was designed. The proposed SAHId-Elman model outperformed the
other three models in terms of evaluation indicators such as coefficient of determination R?, mean square error MSE, and
mean absolute error MAE, reaching 0.999 88, 0.006 38, and 0.056 31 respectively; The application terminal of the
designed human-computer interaction interface could be operated without a professional technical background, with a
single run time of only 26 seconds, and the predicted insulation time was 12.86 hours, with an error of only 0.06 hours
compared with the 12.92 hours in the physical experiment, and the prediction accuracy rate was 99.53%. In conclusion,

the application terminal designed based on the optimized SAHId-Elman algorithm can accurately predict insulation time,
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indicating its feasibility and reliability in the application of cold chain logistics packaging solution formulation.

KEY WORDS: cold chain logistics; insulation box; feedback neural network; insulation performance; application
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Tab.1 Experimental parameters and their values
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Tab.3 Relationship between application interface and influence parameters of thermal insulation box
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THAmSEEETRIG, %1t 26 s ERE,
55 AL AR RN ) 24 1.86 ho e 554 B SZI0 0 15
29 1.92 h f7xf b, ZBMAIH SAHIA-Elman A T i
25 245 B B TN 5 B S{E AU AR 22 0.06 h, T i
Wi FEIE 99.53%, Fu42 BHIZ I00IAS 7 ELAT 1 55 1)
RERE , AT v 0 7 6 25 8 I P 280 i o 4 i A
TR B DR T T R TG LA A A S T AR
RZTTAEI 2R 26 s, AlE—A eifit, DASCELfE
% sl i g H

5 H#HiE

NS IR R e A Ol A N 2
SAHId-Elman 5% , FHLATIUAG v 55 T . AN [ 52 1)
KT PRIRA I EMERE o 528 LAY R T Rl 28 o 2%
Elman, RNN £l BSB BikBRIAH L, SAHId- Elman A
THAMEELE R*. R. MSE #il MAE 253k bRt 77
A R, HECES 14 0.999 88, 0.999 94,
0.006 38 #10.056. H T/ H SAHI-Elman S5
2RI R B s, Al RRATC 29 12.86 h,
SsSB4y 12.92 h{UAE2E 0.06 h, AL ER
il 99.53%. ZBHREIR TR THE, SO HbAR &
T EAEREYE, TR TS S P RS A i Ao
FE R AR, W TR e ATV & o

S E k-

sRFIAR, AR, 5T, % MR M SR RAS
TORRAREE R ST [I]. A% TRE, 2020, 41(5): 97-102.
ZHANG L W, FU Z Q, ZHANG L, et al. Analysis of

Wall Thickness of Incubator under Ambient Tempera-

(1]

ture and Thermal Conductivity[J]. Packaging Engineer-
ing, 2020, 41(5): 97-102.

(2]

(3]

[4]

(5]

(6]

(7]

(8]

VLUK,
GiRaREail
168-174.

JIANG H L, ZENG T Y, DING Y Q. Selection and
Analysis of Phase Change Material for Incubator Based

BIE, Tk, BT AR TR
B B4 M (0], B2 TR, 2021, 42(7):

on Cold Chain Logistics Conditions[J]. Packaging En-
gineering, 2021, 42(7): 168-174.

PNER. JE T REUE BOR B8 R BE Y I R R S5 88
Bri3]. W EALSS A T, 2024(13): 63-65.

SUN H. Analysis on the Development and Innovation of
Intelligent Cold Chain Logistics Based on Big Data
Technology[J]. 2024(13):
63-65.

SHAN Q, LIU Y, PROSSER G, et al. Wireless Intelli-

gent Sensor Networks for Refrigerated Vehicle[C]//

China Shipping Weekly,

Proceedings of the IEEE 6th Circuits and Systems
Symposium on, 2004.

BADIA-MELIS R, BRECHT E, LOWE A, et al. Pallet
Wide Temperature Estimation and Mapping for Perisha-
ble Food[C]// Proceedings of the Poster on Annual
Conference ASABE, 2013.

LORENC A, CZUBA M, SZARATA J. Big Data Ana-
lytics and Anomaly Prediction in the Cold Chain to
Supply Chain Resilience[J]. FME Transactions, 2021,
49(2): 315.

Wk, JET BP B4 10 B AR AR R BE AL
RT3 4T (1] PR E A, 2020, 39(11): 69-72.

PAN Z. Forecast and Analysis of Cold Chain Logistics
Demand of Agricultural Products in Hainan Province
Based on BP Neural Network[J]. Logistics Technology,
2020, 39(11): 69-72.

B, Efl. HET RBF B2 EE 7K 7= 52 BE Y i



+ 158 -

(-

2025 4 4 A

[12]

[14]

R IAETE )], BE AR B IS XA, 2020, 41(6):
100-109.

LI M J, WANG J. Prediction of Demand for Cold-Chain
Logistics of Aquatic Products Based on RBF Neural
Network[J]. Chinese Journal of Agricultural Resources
and Regional Planning, 2020, 41(6): 100-109.

ZHENG L. Research on the Performance Evaluation
Method for Cold Chain Logistics of Agriculture Prod-
ucts Based on BP Neural Network Mode[J]. The Open
Cybernetics & Systemics Journal, 2015, 9(1): 2168-2172.
WS, e, NTHEMNEERRERHNSET
5 VE BE BE A5 B R (0], A3 TR, 2023, 44(15):
175-183.

YANG J W, ZENG T Y. Application of Artificial Neural
Network in Evaluating Thermal Insulation Performance
under Different Parameters of Cool Storage Agents [J].
Packaging Engineering, 2023, 44(15): 175-183.

ASTM International. Standard Test Method for Thermal
Insulation Performance of Distribution Packages: ASTM
D3103-20[S]. American: ASTM International, 2020.
ZENG T Y, JIANG H L, HAO F Y. Study on the Effect
of Aluminium Foil on Packaging Thermal Insulation
Performance in Cold Chain Logistics[J].
Technology and Science, 2022, 35(5): 395-403.

VLTEAR. A V% 5 W A B AR B0 SRPERE T 52 (D). b
g FIFELTOR%:, 2022,

JIANG H L. Research on the Guarantee Performance of
Fresh Cold Chain Logistics Packaging Box[D]. Shang-

Packaging

hai: University of Shanghai for Science and Technology,
2022.

W yE IR JE IR AR . IRA R B M 48 5 TR EZ 2 2] [M].
AN, L dbat ABRHBHL R, 2020: 11-13.
MICHAEL N. Neural Networks and Deep Learning[M].
ZHU X H, Translated. Beijing: People's Posts and Tele-

[15]

[18]

[19]

(23]

communications Press, 2020: 11-13.

LIN W, WU Y Q, HUA F, et al. Modeling and Simula-
tion of Gas Emission Based on Recursive Modified El-
man Neural Network[J]. Mathematical Problems in En-
gineering: Theory, Methods and Applications, 2018,
2018(2): 1-10.

MASUMURA R, ASAMI T, OBA T, et al. Latent Words
Recurrent Neural Network Language Models for Auto-
matic Speech Recognition[J]. IEICE Transactions on
Information and Systems, 2019(12): 2557-2567.
MAURO D M, MAURO F, LUCA P, et al. Convergence
of Discrete-Time Cellular Neural Networks with Appli-
cation to Image Processing[J]. International Journal of
Bifurcation and Chaos, 2023, 33(10): 149-159.
AGGARWAL C C. Neural Networks and Deep Learn-
ing[M]. Germany: Springer, 2023.

XIRLRL, 2222, BE TR0 K vk A 45 400 191 2k ELBF 50
[7]. B (s, 2023 (2): 42-45.

LIU S S, LI J. Research on Analog Predistortion Based
on Simulated Annealing[J]. Data
2023(2): 42-45.

HANS-PETER P. An Adjusted Coefficient of Determi-
nation (R2) for Generalized Linear Mixed Models in
One Go[J]. Biometrical Journal, 2023, 65(7): €2200290.
KASUYA E. On the Use of R and R Squared in Correlation
and Regression[J]. Ecological Research, 2019, 34(1): 235-236.
SAYOUD A, DJENDI M, GUESSOUM A. A New Speech
Enhancement Adaptive Algorithm Based on Fullband-
Subband MSE Switching[J]. International
Speech Technology, 2019, 22(4): 993-1005.
EIDOUS O M, ANANBEH E. Approximations for Cu-

mulative Distribution Function of Standard Normal[J].

Communications,

Journal of

Journal of Statistics and Management Systems, 2022,
25(3): 541-547.



