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Low-error carbon monitoring method for industrial users based on

equipment status identification
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Research Institute Co., Ltd., Guangzhou 510663, China)

Abstract: A low-error carbon monitoring method based on equipment status identification is proposed to solve the
problem of insufficient accuracy in existing carbon monitoring methods for industrial users. Firstly, an equipment status
identification model based on temporal convolutional network-gated recurrent unit (TCN-GRU) is built to accurately
identify the operating status of key carbon-emitting equipment for industrial users. Secondly, genetic algorithms (GAs)
are introduced to dynamically optimize the parameters of the fully connected layer in the model, enhancing the classifier’
s identification capability for equipment with high carbon emissions. Finally, low-error carbon emission monitoring is
achieved based on the optimized status identification results. Experiments conducted on the industrial dataset IAID
demonstrate that the proposed method significantly reduces carbon monitoring errors, with the root mean square error
(RMSE) decreasing by approximately 13%. Additionally, it outperforms existing methods in key metrics such as RMSE
and R?, effectively improving the accuracy and reliability of carbon emission monitoring for industrial users.
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Table 1 Pseudocode for genetic optimization of carbon

emission monitoring
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Figure 3 Specific implementation process of the proposed

carbon monitoring method
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Table 3 Parameter setting of model network structure
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Figure 4 Equipment status identification accuracy of

a glass plant and F', curve
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Table 4 Equipment status identification results of
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A P PRECAE 22 53 AT 55 rh R IR 4T, T A 0K

each industrial user %
Tl erce F,
BT 94.56 93.56
GEI 91.32 89.20
2 96.47 96.57
WA 93.98 88.56
T 84.90 78.41
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Table 5 Comparison results before and after GA introduction
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Figure 5 Monitoring result comparison of carbon

emissions for steel plants within 24 hours
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Table 6 Comparison results of methods
HERT A Wews)
Jiik
ence/ % Fi/% €RMSE e ence/ 0 FI/Y epuise e encc/ % Fi/% equse e
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RF 85.25  74.27 8.9713 0.8929 88.47 84.69 1.3572 0.7641 94.74 90.71 2.0036 0.9705
CNN-BILSTM  78.73  76.36 21.5478 0.7978 87.02 81.78 1.2591 0.7445 85.20 83.22 3.6541 0.8741
A% ST 94.56  93.56 43047 09969 91.32 89.20 0.8791 0.8245 96.47  96.57 1.8927 0.992 1

6 Lo BT R RN AR e R AR 2 2D T vk (KNN
DT il Ridge ) #£ 3 Ft Tl 37 5% b il 26 BUAH X AS A2
Horp Ridge 8095 19 45 T34 45 br 2 0 35 KT oAb
Ik o WEE 2% )7 (SE-LSTM . CNN 1 RF) f#
BB AL 45 5 B 76 RMSE fl ACC % &4 45 b -
Py S AR SCHE IR AEAE 2206 . SCIR A R, A
i H A AT 9 E TN R P R 0 AT S5 L
A B FA AT B A b R S R Tl 3 kT i HE
TS B 1 7 5K
3.5 HREARI

R 56 IE A SR Tl P A bR A R A A
A R M AR R TR R e g, S
5 3 B EG T A B el R 0 L A TON A
P T T ALE A9 GRU RS  TCN-GRU #5
DL R A SO I R S U R R T A k)R 4
Ja TR S L A B A bR S U A AR R HE T
ROR XS LS5 R R 7 R .

KT HwERLER
Table 7 Ablation experiment results
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