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Abstract: By comprehensively considering the coverage rate, load balance and the cost, we build a network optimization
model for the logistics radio frequency identification (RFID)-based network with rectangular obstacle. The effect from the
rectangular obstacle on the identification ability of readers is attributed to the intersection problem of the line segment and
the rectangular diagonal, and the impact from the quick rejection test on the determination of intersection is discussed.
To reduce the computational complexity and improve the search capability, we introduce the straddle test and design its
execution probability based on the sigmoid function. In the prophase of the iterative process, the execution probability
of straddle test is set to a low value for accelerating the exploration speed. In the anaphase, the execution probability of
straddle test is set to a high value for improving the exploitation precision. Simulation results show that the proposed
method can achieve better searching ability.
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Fig. 1 Diagram of obstacle
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Table 2 Optimization results comparation of several methods
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Fig. 5 Diagram of best RFID network obtained by PSO_ SC
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Table 4 Optimization results comparation of different examples

PSO_all
EERETRAE  BEISEE PSO_SC
SRR RV M=20,T=100 M=20,T=66 M=13, T =100
3 8.326 8.352 7.841 7.968
R 4 8.175 8.203 7.797 7.813
SEN-3
& 5 8.028 8.045 7.781 7.729
6 7.842 7.893 7.524 7.661
3 1.727 2.646 1.759 1.747
N N 4 2.306 3.519 2.315 2.309
TVISHSIR] /¢
ST /s 5 2.9144 4.423 2.923 2.921
6 3.493 5.357 3.519 3.483
*ETE%‘I- E,:J i+%%%&ﬁ*ﬁﬂﬂ, Xﬁ ?ﬁ?}f%ﬁ% (WANG Yonghua. Research on UHF RFID multi-readers deployment
E%E%“ Llf% E':J %‘]JﬁRFID |X_Xjé%, 213177/2 IEJl: ﬂﬂltﬁ ﬁl] El(] ﬁE and coordination technology [D]. Guangzhou: Sun Yat-sen Univer-
. s sity, 2009.)
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