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Adaptive Step Length Forward-backward Pursuit Algorithm for Signal
Reconstruction Based on Compressed Sensing

CAI Xu XIE Zheng-guang JIANG Xiao-yan HUANG Hong-wei

(School of Electronics and Information, Nantong University, Nantong 226019, China)

Abstract Compressed sensing (CS) is a new theory of signal sampling, processing and recovering, which can signifi-
cantly reduce the sampling frequency of signal with high frequency and narrow band. Aiming at reconstructing signals
with unknown sparsity, we proposed a novel signal reconstruction algorithm called the adaptive forward-backward pur-
suit (AFBP). Unlike the Forward-backward Pursuit algorithm with fixed step length, AFBP works with varied step
length. It utilizes an adaptive thresholding method to adaptively choose the forward step length and conducts the regu-
larize process towards the candidate support estimate to ensure its reliability. We adopted a method which combines the
adaptive thresholding and the variable step length afterwards to decide the backward step length in order to reduce the
necessary reconstruction time, Some incorrect indexes included in the support estimate can be deleted adaptively in order
to improve the exact reconstruction rate. The AFBP reconstruction experiment was conducted including recovery of ran-
dom sparse signals with common nonzero coefficient distributions, The results demonstrate that AFBP and FBP contrib-
ute to similar exact reconstruction rate as well as similar reconstruction error, while the reconstruction time of AFBP is
sharply shorter than that of FBP, So AFBP can realize more efficient reconstruction of sparse signals with unknown
sparsity than FBP.
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