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Abstract: In compressed sensing theory, the most critical issue is the construction of the observation matrix. The factors that affect
the image reconstruction quality include the independence between the observation matrix column vectors and the cross—correlation
between the observation matrix and the sparse basis. Based on this, an optimization algorithm is proposed. The algorithm uses QR
decomposition to increase the independence of the observation matrix columns, and at the same time optimizes the Gram matrix
contracted using an equiangular tight frame(ETF). By updating the direction of each gradient descent, the convergence rate is accel-
erated to reduce The cross —correlation between the small observation matrix and the sparse basis. Simulation experiment results
show that the method of optimizing the observation matrix in this paper has certain advantages in improving the quality and stability
of image reconstruction under the same signal sparsity or observation times.
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