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Adam optimized BP neural network for subway air conditioning
environment mode detection

Dong Zhengqi' Jiang Jie' Zhao Xuecheng'?  Yang Zengwang'”’
(1. School of Physics and Electronic Engineering, Jiangsu Normal University, Xuzhou 221116, China;
2. Xuzhou Yongkang Electronic Technology Co. , Ltd. , Xuzhou 221004 ,China)

Abstract: In view of the current detection and judgment of the environmental mode of subway air conditioning system,
there is still the problem of low elliciency and low intelligence degree. BP neural network optimized by Adam is
designed to detect the environmental mode of subway air conditioning system. Choose three key variables: smoke
concentration, carbon dioxide concentration, temperature, as a condition of environment characteristics of pattern
recognition, Adam algorithm are used to optimize the gradient descent of the traditional BP neural network model,
first-order moment estimation and second-order moment estimation are used to dynamically adjust the learning rate of
each parameter, to speed up the model learning, improve the identification accuracy of the network, and reduce the
oscillation during convergence. The experimental results show that the convergence speed of the optimized BP neural
network subway environmental mode detection model is improved by 98. 88% , the average number of prediction errors
is reduced by 45. 6%, and the oscillation is greatly reduced in the convergence process. At the same time, compared
with other machine learning multi-classification models, the accuracy of the optimized BP neural network model is
99. 88% , the detection running time is 12 ms, and the overall performance is better,

Keywords: adam;BP neural network;optimization algorithm;subway air conditioning; pattern detection
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BB (obs/m) X10°° C ks
Rl <0. 05 <800 <35 0
ik <0. 05 <800 >35 1
i X <C0. 05 =800 <35 2
BREHE  <0.05 =800 >35 3
HEH >0. 05 — <50 4
KK >0.05 — =50 5
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Y HZ/(obs/m) CO,/X10 ° JEpEE/CT g
1 0.025 236.0 41.0 1
2 0. 020 810. 8 16. 8 3
3 0.018 521.7 14.2 0
4 0. 069 1452.9 68.3 5
5 0. 065 1018. 2 7.9 4
6 0. 003 223.6 25.2 0
7 0.029 1 495.7 41.1 3
8 0.032 839.9 10.9 2
9 0. 055 1277.0 61.0 5

10 0. 005 263. 9 48.8 1

11 0.018 1113.0 17.0 2

12 0. 049 1288.8 39.0 3

13 0.017 956. 7 21.7 2

14 0. 048 121.0 13.6 1

15 0. 050 945. 2 26.9 4

16 0.053 176. 6 52.2 5

17 0. 040 394. 6 23.9 0

18 0.076 1274.6 1.6 4

19 0. 040 1118.5 44.0 3

20 0.024 1407.7 21.2 2

F5 % /(obs/m) CO,/X10°° BEE/C FRE
1 0.242 424 242 0.097 142 857 0.585 121 602 1
2 0.191 919 192 0.507 714 286 0.668 097 282 3
3 0.171 717 172 0.301 214 286 0.201 716 738 0
4 0.686 868 687 0.966 357 143 0.975 679 542 5
5 0.646 464 646 0.655 857 143 0.111 587 983 4
6 0.02020202 0.088 285 714 0.359 084 406 0
7 0.282 828 283 0.996 928 571 0.586 552 217 3
§ 0.313 131 313 0.528 5 0.154 506 438 2
9 0.545 454 545 0.840 714 286 0.871 244 635 5
10 0.040 404 04 0.117 071 429 0.696 709 585 1
11 0.171 717 172 0.723 571 429 0. 241 773 963 2
12 0.484 848 485 0.849 142 857 0.556 509 299 3
13 0.161 616162 0.611 928 571 0.309 012 876 2
14 0.474 747 475 0.015 0.622 317 597 1
15 0.494 949 495 0.603 714 286 0.383 404 864 4
16  0.525 252 525 0.054 714 286 0.745 350 501 5
17 0.393 939 394 0.210 428 571 0.3404 864 09 0
18 0.757 575 758 0. 839 0.021 459 227 4
19 0.393 939 394 0.727 5 0.628 040 057 3
20 0.232 323232 0.934 071 429 0.301 8598 2
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2 1 5 B Pk i BP 4 W 4% Ak 5 BP 4 M 2%
M/~ ACC/ % MacroF1/ % M/ A~ ACC/% MacroF1/ %
1 11 92.67 92.13 8 94. 67 93.93
2 19 96. 20 95. 12 10 98. 00 97. 45
3 14 99. 06 98. 82 99. 40 99. 33
4 13 99.63 99. 60 4 99. 88 99. 83
3.5 ZSHEEBMREILE Eod R, BB IE 4TI R AR, X AL 3R Bl
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S350 1.2 R 4.9 ms, B A B S BAR 4 5 96. 9126 Al
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99. 9454 » K i PR 4 » (B I8 A7 4 U i () 52K 35. 9 ms, T
PRALJG (1 AD-BP bt 25 [0 45 A55 70 i A R 58 v O 99. 88 164X
W BANL AR MM B Y 99. 94 %, H iz 17 M1 3 i) ] A2 7 Ky
12 ms, &8 THEEE & 38 17 B A0 2 RO A 05, Bk B Mk pE s
B T I G5 42 BOHE (1S AD-BP bt 2 9 45 B2 EL (9 4
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! M/4~ ACC/% MacroF1/% T /ms
Logistic Regression 190 94. 57 94. 57 4.9
Naive Bayes 108 96.91 96. 89 1.2
KNN 104 97.02 96. 77 72.6
SVM 64 98. 17 98. 01 65
BP 13 99. 63 99.6 12
AD-BP 4 99. 88 99. 83 12
Random Forest 2 99. 94 99. 87 35.9
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