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ABSTRACT

In recent years, signal reconstruction technology based on compressed sensing theory
can effectively process high-dimensional data, and has a wide range of application prospects
in emerging fields such as speech recognition, image processing, medical imaging, etc. How
to effectively reconstruct the original signal and improve the quality of the signal is crucial.
In the compressed sensing reconstruction theory, a large number of researchers mainly
establish a suitable non-convex optimization model to replace the minimization model, and
carry out theoretical and numerical analysis research, so as to optimize the conditions of
signal reconstruction. Minimization model is a new non-convex optimization model, which
can approximate the norm better. Therefore, this paper mainly studies sparse signal
reconstruction based on {, —a{, minimization model, and the main work is as follows:

The sufficient conditions for signal reconstruction are established by using constrained
equidistance. The error estimation of signal reconstruction in the case of noise interference
is given, and the theoretical results are extended to the case of Gaussian noise and analyzed
in detail. On this basis, a {, —a/{, minimization model with known partial branch sets is
constructed. Firstly, the theoretical results of robust reconstruction of sparse signal in noise
are discussed by using constrained isometry, and the conditions of signal reconstruction are
optimized. Finally, a new condition for reconstructing sparse signals is created by using the
properties of constrained isometric constants and constrained orthogonality constants.

Numerical simulation experiments are carried out based on the £, —a{, minimization
model. In order to solve the {, —a{, minimization model, a new algorithm for approximate

minimization is proposed, and the basic framework of the ADMM algorithm is

(—al
constructed. This algorithm uses the penalty function method to transform the sparse
constrained model into an unconstrained model, mainly adopts the iterative reweighted least
square method to approximate the non-convex metric, constructs the corresponding
augmented Lagrange function, and then solves it by the alternating direction multiplier
method. Finally, the algorithm is compared with other algorithms through the simulation

data experiment. The effectiveness of ADMM algorithm and its excellent

(—aly

reconstruction performance are revealed. Furthermore, it is proved by numerical

experiments that the partial support , —af, minimization can improve the signal



reconstruction performance.
Key words: compressed sensing; Signal reconstruction; error estimation; Non-convex

optimization
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