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Method for Identifying the Order of Moving Packages
Using UHF RFID Reception Waveforms

SUGANO Masayuki, QIAO Chutian, NAGAOKA Shingo and SAITO Keisuke

Today, in-factory logistics faces the social challenge of labor shortages while the importance of parts management
increases. To address this, automation aimed at reducing human labor is being implemented, and there is a
demand for advanced material and parts management system functions on-site. To meet these requirements, UHF
RFID is particularly expected to be an effective means of ensuring traceability, with the advantage of being able
to read responses from multiple RF tags located several to dozens of meters away from the antenna individually
and simultaneously. However, current UHF RFID functions can only recognize the presence of packages. The
order of RF tags is difficult to determine.

This paper proposes a technique for high-precision RF tag identification by analyzing the time waveform of RF
tag responses obtained with a general-purpose UHF RFID system and its waveform characteristics. Practical
evaluation has yielded promising results for practical application in tasks such as determining the order of pack-
ages flowing in sequence at intervals of several hundred millimeters on a conveyor. Future applications to other

use cases are also anticipated.
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