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Abstract of Master’s Thesis Academic Year 2008

Efficient Emulation of A Large Number of RF Tags

Summary

UHF band passive RFID is an essential automatic identification technology for pervasive
computing because low-cost passive RF tags can be simultaneously identified by an inter-
rogator in a few meters distance. There are many UHF band passive RFID projects for
adopting item-level-tagging, for example books and consumer electronics. For this reason,
there exist industrial demands for the interrogator capable of reading multiple RF tags
faster and more accurately. Interrogator’s reading speed depends on MAC layer (MAC
protocol performance of an interrogator) and PHY layer (radio propagation environment,
antenna pattern of RF tag, position of RF tags, etc). Because interrogator’s reading speed
is fundamentally determined by MAC protocol, many high-speed MAC protocols have been
proposed thus far. Whereas MAC protocol performance of an interrogator is usually evalu-
ated by measuring its interrogation speed of actual RF tags, such traditional method entails
a burden for laying out many RF tags. Moreover, it is hard to eliminate the influence of
PHY layer elements when evaluating interrogator’s MAC protocol performance. In this
paper, I propose two efficient multiple RF tag MAC emulation algorithms which leverage
the probabilistic nature of MAC protocol. I have evaluated the algorithms implemented
onto an 8bit MPU in a programmable battery assisted passive tag (BAP). It was revealed,
both by numerical simulation and experiments, that the algorithm can efficiently and ac-
curately emulate the MAC behavior of actual RF tags. Novel implementation techniques
also enable a BAP to emulate more than 1000 RF tags, virtually limit-less with a trivial
penalty on accuracy. Furthermore, I proposes multiple RF tag emulation algorithm im-
proved by including capture effect that an access succeeds by the electric power difference
even if the access requests from multiple RF tags collide. With the propose method, we
can evaluate/forecast interrogator’s reading speed including PHY layer.

Key Word
1: RFID 2: UHF 3: Multiple RF tags emulation algorithm 4: BAP

5: Interrogator’s performance evaluation 6: C1G2 protocol 7: Capture effect

Keio University Graduate School of Media and Governance
Naoyasu KAMIYA
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