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Abstract: Taking a domestic fuel commercial vehicle as an example, an energy consumption optimization
prediction model suitable for commercial vehicles was constructed using the Internet of Vehicles big data
platform and a neural network model. Firstly, the historical vehicle operation data was preprocessed to
analyze the correlation between different vehicle operation characteristic data. Secondly, an adaptive weight
attention mechanism was introduced based on Bi-directional Long Short-Term Memory (BiLSTM) and the
characteristics of vehicle data. The Improved Whale Optimization Algorithm (IWOA) was used to optimize
the network hyperparameters of the model, leading to the construction of the IWOA-BilSTM-Attention
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commercial vehicle energy consumption optimization prediction model. Finally, the prediction performance

of multiple models under different driving conditions were compared and analyzed. The results show that

under actual driving conditions, the root mean square error and the mean absolute error of the optimized

model are reduced by approximately 26.73% and 20.0%, respectively, compared with the original model. This

verifies the feasibility of the optimized model for predicting the energy consumption of commercial vehicles.

Keywords: commercial vehicle energy consumption prediction; time series; neural network; improved whale
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: 1 &, X X [-50,
F3 G k = == = I —|*1
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U TR0 25 S AT X BT o TR AR R
B[] PR A28, T LA F4 B8 44042 1 1 85008 () 12 sre A Ti]
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£S5 A, BEIRARERIR TEEETMER
AZTH B T.HL SEFR T
T AR
RMSE MAE R’ RMSE MAE R’ RMSE MAE R’
LSTM 0.037 1 0.028 4 0.993 0 0.330 1 0.2120 0.441 6 0.0349 0.027 9 0.993 8
BiLSTM 0.032 4 0.026 1 0.994 6 0.320 3 0.203 8 0.474 3 0.020 2 0.011 6 0.997 9
BiLSTM-Attention 0.018 8 0.011 4 0.998 2 0.332 4 0.204 4 0.433 7 0.019 3 0.0115 0.998 1
IWOA-BiLSTM-Attention 0.014 5 0.018 7 0.998 9 0.320 8 0.200 2 0.536 4 0.014 8 0.009 3 0.998 8

HI RS A A, AESLPRE I T T, IWOA-
BiLSTM-Attention fff fb 7l I 45 70 e 9 10 T fe A 1) il
B o PR T I 2 S T R AR I Bh AR
SECT AR EE BT B TR 22 48 K e
e FE3FP TR, 3t oA EIHBAIPEN R bR, 1
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45 1R 25 4 0.009 3, P RELR 0998 8, Il Lk
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R 0.020 2, FHLXFRZEME N 0.011 6, R
70.997 9, YNLREFE H 279 us/sample, ILHT, FiG
B SHIIRRRIAR L, AR iR 2E | S 4axf
R TS IFEAR T 24 26.73% F120.0%, UEHAIZAL
AR AL A EiCHiE T 7y 1o R S R AR M . AS SO
# 1 #) IWOA-BILSTM-Attention I, Ak T 45 U ¢ 512
PR 3 T 00 B AU B A B/ RMSE . MAE,
DL R RAE, U WIZ R B 35w 32 AL Re
FTRE B, v] LA 0 157 T 78 FH 4 A 1R
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b T T4 AR T 20 T 2 R P 4 G U PP
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