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Abstract

In this paper, we propose tree-based hybrid query tree architecture utilizing time slot. 4-Bit Pattern
Slot Allocation(4-SL) has a 8-ary tree structure and when tag ID responses according to query of the
reader, it applies a digital coding method, the Manchester code, in order to extract the location and the
number of collided bits. Also, this algorithm can recognize multiple Tags by single query using 4 fixed time
slots. The architecture allows the reader to identify 8 tags at the same time by responding 4 time slots
utilizing the first bit([prefix+ 1]1% F € {‘0" or ‘1'}) and bit pattern from second ~ third bits([prefix+2]® ~
[prefix+ 3]™, By € {“00” or “117}, By € {“01” or “10”}) in tag ID. we analyze worst case of the number

of query nodes(prefix) in algorithm to extract delay time for recognizing multiple tags. The identification
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delay time of the proposed algorithm was based on the number of query-responses and query bits, and

was calculated by each algorithm.
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Table 3. The number of query bits by each algorithm.

100 600 | 1,100 | 1,600 | 2,100 | 2,600 | 100 3,600 | 41C0 | 4630 5,100

4-SL 774 | 5708 | 11,958 | 17,208 | 22,458 | 27,708 | 82,658 98,208 | 60386 | 67,116 73,866

4-EPSA 500 | BC64 | 11064 | 16,C64 | 21,084 | 26054 | SLCB4 96,084 | 59512 | 63512 73512

IS-ESBT 772 | 556 | 14604 | 20,104 | 25604 | SL104 | 35604 42,104 | 66,034 | 72544 79,044

5600 | 8100 | 6600 | 7,100 | 7,600 | 8100 | 600 3,200 | 96O | 12,100 10,600

4-SL 80,616 | €7,366 | 94116 | 100,363 | 107,626 | 114,36€ | 121,116 127,866 | 134,€1€ | 141,366 148116

4-EPSA 80,512 | €7512 | 9452 | 101512 | 1085:2 | 115512 | 122,512 129522 | 136,512 143512 150512

IS-ESBT 85,544 | 2,044 | 38544 | 105044 | 111544 | 118,044 | 124544 131,044 | 187,544 | 1£4044 150,544

15,10C | 11,500 | 12,100 | 12,60C | 13,100 | 13800 | 14100 14,600 | 15100 | 15,600 16,100

4-SL 154,366 | 161626 | 168,366 | 175,113 | 181,866 | 188,616 | 15,366 202,116 | 208,86€ | 215316 222,366

4-EPSA 157,512 | 184572 | 17.512 | 178,512 | 185,522 | 192,612 | 1€9,512 216522 | 213,812 220,512 227512

IS-ESBT 157,044 | 163 544 | 170,044 | 176,544 | 183,044 | 180,544 | 166,044 202544 | 209,044 | 215,544 220,044
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