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Abstract

With the rapid advancement of automated logistics warehousing technologies, the demand for
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efficient, reliable and energy-saving material handling and sorting systems is growing continuously.
Nevertheless, certain existing automated systems suffer from limitations in positioning accuracy,
dynamic response and energy consumption control, which hinder the improvement of overall op-
erational efficiency. Focusing on the applications of electromagnetic principles in automated logis-
tics warehousing, this paper explores approaches to optimize the performance of core equipment
by adopting electromagnetic driving, sensing and control technologies. It systematically analyzes
key technologies including electromagnetic linear drive, maglev guidance and radio frequency
identification (RFID), establishes positioning and driving models based on electromagnetic theories,
and verifies their effects on boosting sorting speed, reducing mechanical wear and realizing high-
precision positioning through simulations and experiments. The research reveals that properly de-
signed electromagnetic systems can remarkably improve the dynamic response and energy effi-
ciency ratio of equipment, providing a reliable solution for rapid storage and retrieval operations
in high-density warehousing environments. This study offers theoretical foundations and practical
references for the electromagnetic design of automated logistics equipment, and bears positive en-
gineering application value in advancing warehousing systems toward greater intelligence, flexibil-
ity and sustainability.
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Figure 1. System hardware connection diagram (EtherCAT Bus Topology)
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Figure 2. Software information interaction diagram (Data Flow and Communication Protocol)
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Figure 3. Control system block diagram (Cascade PID + Feedforward Compensation)
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Table 1. Effectiveness analysis of model-based optimization strategy
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Table 2. Energy consumption analysis and energy efficiency optimization strategy
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Figure 4. Performance evaluation of electromagnetic system under sorting and access scenarios
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Table 4. Prototype experiment and result discussion
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