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Device-free localization based on RTI bi-reconstruction
algorithm with wireless sensor networks

LIU Kai, FANG Xiao-jun, HUANG Qing-hua
(Key Laboratory of Specialty Fiber Optics and Optical Access Networks, School of Communication and
Information Engineering ,» Shanghai University, Shanghai 200072, China)

Abstract: Device-free localization (DFL) is the estimation of target without carrying any electronic device
by the shadow-fading of wireless communication links. However, current algorithms have some disadvantages
of low positioning accuracy and large computation during positioning. A novel algorithm based on radio tomo-
graphic imaging(RTI), combining regularization and compressive sensing theory, called bi-reconstruction algo-
rithm, is proposed to locate the target. The algorithm uses the characteristics of the fast reconstruction of regu-
larization and first of all, it divides the location area into a plurality of grids to complete the initial positioning of
the target. In order to achieve precise positioning, the possible location areas are divided into multiple small
grids again, simultaneously the link selection method is used to decrease the number of links and reduce the al-
gorithm complexity. Then, complementary sparsity adaptive matching pursuit (CMPs-SAMP) is adopted to lo-
cate the target and transform the localization problem to a sparse signal reconstruction problem. The simulation
results show that the proposed bi-reconstruction algorithm outperforms other single reconstruction algorithms.
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