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● Sensing matrix H depends on the optical architecture.

● Inverse ill posed problem

𝒚 = 𝐇𝐟

CS imaging

Reconstruction Post-processing
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Compressive sensing
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Sensing model – General scheme

𝐅 ∈ ℝ𝑀×𝑵

𝐇𝟑 ∈ ℝ𝑄×𝑀𝑁

𝐇𝟐 = 𝑑𝑖𝑎𝑔 𝐡𝟐

𝐇𝟏 ∈ {0,1}𝑃×𝑄

𝐡𝟐 ∈ {0,1}𝑄

𝐃 ∈ {0,1}𝑆×𝑃
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Sensing model – Super-resolution systems

Grayscale imaging
Fan beam computed 

tomography

𝐇𝟏 = 𝐇𝟑 = 𝐈𝑄 𝐃 ∈ {0,1}𝑄/16×𝑄

𝒉2 ∈ {0,1}𝑄𝑄 = 𝑃 = 𝑀𝑁

𝐇𝟏 = 𝐈𝜃𝑑 𝐃 ∈ {0,1} (1/4)𝜃𝑑×𝜃𝑑

𝒉2 ∈ {0,1}𝜃𝑑𝑆 = (1/4)𝜃𝑑
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Proposed reconstruction model



7

hans.garcia@correo.uis.edu.co

Proposed reconstruction model

ሚ𝐟 = 𝑎𝑟𝑔𝑚𝑖𝑛𝑥 ഥ𝐇෩𝐃𝑇𝐱 − 𝐲
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Proposed reconstruction model

ҧ𝐟 = 𝐶𝑁𝑁 ሚ𝐟
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Proposed reconstruction model

መ𝐟 = 𝑎𝑟𝑔𝑚𝑖𝑛𝑥 ഥ𝐇𝐱 − 𝐲
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Simulation and Results

• 𝐅 ∈ ℝ256×𝟐𝟓𝟔 For the grayscale scheme

• 𝐅 ∈ ℝ128×128 For the CT scheme.

• 𝐾 = {2,4,6,8}

• Error metrics: PSNR and SSIM

• Solved using Gradient projection for sparse

reconstruction (GPSR)
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Results Grayscale imaging
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Results Grayscale imaging
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Results Fan beam computed tomography
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Results Fan beam computed tomography
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Conclusions
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• This paper proposed a mathematical sensing model for the systems that 

acquire low-resolution compressive measurements from a high-resolution 

codification.

• In this work was proposed to include this reconstruction into an l2 fidelity 

regularizer in the traditional l2 − l1 optimization problem

• The proposed mathematical model gains up to 3.7dB in averaged PSNR 

against the use of the traditional l2 − l1 approach 

• In the case that use a blur version of the input scene, the proposed 

approach gains up to 9dB in averaged PSNR against the use of the 

traditional l2 − l1 approach. 
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