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ABSTRACT

Tag collection is one of the major concerns in radio frequency identification(RFID) system. All tags in RFID
reader’s transmission range send response message back to the reader in response to collection request message
on the given rf channel. When multiple tags respond simultaneously, tag-collision may occur. Tag-collision
problem is one of the most important issues in active RFID performance. To mitigate this problem, frame
slotted ALOHA(FSA) anti-collision protocol is widely used in active RFID system. Several studies show that
the maximum system efficiency of FSA anti-collision protocol is 36.8%. In this paper, we propose an efficient
slotted CSMA/CA protocol to improve tag collection performance. We compare our protocol to the FSA
anti-collision protocol. For the experiment, an 433MHz active RFID system is implemented, which is composed
of an RFID reader and multiple tags. We evaluated the tag collection performance using one RFID reader and
40 tags in the real test bed. The experimental result shows that proposed protocol improves the tag collection

time, round and collision probability by 18%, 37.4% and 77.8%, respectively.
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Table 2. Tag/Frame Percentage to the empy slots

Tag/Frame Empty slot
Num of | Num of
percentage percentage

slot(F) tags(N)

(N/F) (E)
500 1 1 99
500 2 2 98.02
500 3 3 97.04
500 4 4 96.1
500 5 5 95.18
500 6 6 94.25
500 7 7 93.3
500 : : :
500 216 216 27.11
500 217 217 26.85
500 218 218 26.93
500 219 219 27.03
500 220 220 26.47
500 221 221 26.60
500 222 222 26.48
500 223 223 26.65
500 224 224 26.36
500 225 225 26.45
500 226 226 26.03
500 : : :
500 1500 1500 1
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Table 3. RF Configuration

Frequency 433.919Mhz
Data Rate 38.4Khz
Modulation GFSK
Deviation 20Khz
Channel 200Khz

Data Encoding Manchester
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