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Abstract

Tool cabinets play an important role in modern industrial production. However, with the advance-
ment of traditional industries, conventional tool cabinets have gradually become unable to meet

XESIH: BEE, RES, WhE, RS, ¥R, BT itransformer FIOKBH RS Gk T B2 BE (i BE SRME BT 72 [].
e FLM, 2025, 15(5): 129-136. DOI: 10.12677/sg.2025.155013


https://www.hanspub.org/journal/sg
https://doi.org/10.12677/sg.2025.155013
https://doi.org/10.12677/sg.2025.155013
https://www.hanspub.org/

&

frm

Par
&

the requirements of increasingly complex production environments. Against this backdrop, intelli-
gent tool cabinets have emerged. Although intelligent tool cabinets address the challenges of tool
management and storage, their limited flexibility, complex deployment, and high maintenance costs
have gradually become key factors restricting further development. In this study, a solar-powered
storage tool cabinet optimized by intelligent algorithms is designed. The cabinet employs the iTrans-
former model to predict the power output of the solar energy supply system. When solar energy is
sufficient, the tool cabinet operates in its normal mode. When solar energy is insufficient, the com-
munication module within the cabinet alerts administrators to either provide additional energy in
advance or adjust the cabinet’s operating mode. In this way, the proposed intelligent tool cabinet
can ensure stable operation while relying primarily on solar energy as its main power source.
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Figure 1. iTransformer model topology
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Figure 2. The algorithm flowchart of Dingo
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Figure 3. Solar storage cabinet test platform of the Guang-
zhou Power Supply Bureau Supply Chain Center
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Table 1. Accuracy comparison of different models in solar power generation forecasting

F 1. NEHEEEKPARE L B ETUN PRI EXTEE

A MAE (Wh) RMSE (Wh) MAPE (%) YIIZRIT (] (min)
LSTM 12.4 18.7 14.2 35
iTransformer 9.8 15.1 11.0 62
iTransformer + Dingo 7.1 10.5 7.3 65

M 1AL, iTransformer AHE T4 48 LSTM BEALLE PG FE b O B B0 %, 1454 Dingo 52t
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Table 2. Comparison of on-site power supply stability of tool cabinets under different models
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Table 3. Comparison of prediction and scheduling performance under different weather conditions
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% LSTM 8.5 12.4 3.1
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LSTM 14.3 37.2 22.7
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LSTM 17.8 52.4 345
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