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Performance Enhancement of RFID
Anti-Collision Algorithm Based on
Reinforcement Learning
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ABSTRACT

In the RFID (Radio Frequency Identification)
systems, when a number of tags send their own IDs,
the number of slots in a frame can be adjusted to
alleviate the collisions. However, non-optimal frame
size causes throughput decrease and significantly
increases the time to complete transmissions. In this
letter, we adopted the Q-Learning, one of
reinforcement learning methods and the proposed

method showed better performance in views of

throughput and  transmission  completion time

compared previous studies.
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Fig. 2. Anti-collision algorithm based on Q-learning
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Table 1. Reward used in the proposed scheme

Rate of Success Slots Reward
0 < rate < 0.2 1
02 < rate < 0.4 2
04 < rate < 0.6 4
0.6 < rate < 0.8 8
0.8 < rate < 1.0 16
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Ta b| . Parameters used in performance evaluations
Parameters Value
Initial state 10
Number of actions 11
Learning rate, o 0.1
Discount rate, y 0.9
Exploration, ¢ 0.3
Epsilon decay rate 0.99971
Iteration 30,000
Number of tags 1,000
Initial frame size 16
Duration of successful slot 7, 1.1ms
Duration of empty slot 7, 113.97us
Duration of collision slot 7, 223.11us
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Fig. 3. Throughput vs number of tags
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Fig. 4. Transmission completion time vs number of tags
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