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Abstract In order to improve the time efficiency of estimation algorithm of large scale RFID tags in the Internet of
Things, we proposed a high efficient RFID tags estimation algorithm based on the probability and response signal
accumulation. In only one slot of each round protocol, the readers received the responses from each RFID tag
synchronously, and a graph of RFID tags was constructed by bit operations in the back-end server. The existence of each
RFID tag was determined according to the geometric distribution of RFID tag. Besides, we designed a fault tolerant
mechanism for the unreliable channels, and it showed good performance to tag response loss, reader command loss and
misdetection of channel states caused by noises. Experimental results based on the network simulation platform show that
the proposed algorithm costs about 30 000 time slots to estimate the RFID system of 100 000 tags, and it shows a good

fault tolerant capacity.
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