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Fig. S1 (a) Images of 1 µm PS (red) and 1 µm PMMA (cyan) beads measured by LSRI. Scale bar is 4 µm. 

The same sample measured by (b) FC-CLRI with 0, 0.2, 0.4, 0.6 and 0.8 compressions. (c) The same sample 

downsampled by a factor of 2, 3, 4 and 5, as well as their corresponding interpolated images. (d) MSE of 

FC-CLRI based on the reference beads image of LSRI with respect to 5 compression ratios, while MSE of 

downsampling-interpolated images with respect to 4 downsampling ratios. 

 

 

Fig. S2 Same caption as in Fig. S1 for a different sample. 

 



 

Fig. S3 (a) Images of 300 nm PS beads measured by LSRI. Scale bar is 4 µm. The same sample measured 

by (b) The same sample measured by FC-CLRI with 0, 0.2, 0.4, 0.6 and 0.8 compressions. (c) The same 

sample downsampled by a factor of 2, 3, 4 and 5, as well as their corresponding interpolated images. (d) 

MSE of FC-CLRI based on the reference beads image of LSRI with respect to 5 compression ratios, while 

MSE of downsampling-interpolated images with respect to 4 downsampling ratios. 

 

 

Fig. S4 Same caption as in Fig. S3 for a different sample. 
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Fig. S5 Schematic of compressed point sampling (CPS) and compressed line sampling (CLS) for a two-

dimensional grayscale image (Cameraman with a size of 210*100 pixels).  For each sampling, CPS 

integrates multiple stochastic points (5 points in the illustration), while CLS randomly selects multiple lines 

(5 lines in the illustration).  
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Fig. S6 Cameraman images with 4 different sizes are projected into 2D discrete cosine transform (DCT) 

domain, then different percentages of largest 2D DCT coefficients are selected to invert the Cameraman 

images.  
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Fig. S7 Each row of the Cameraman image is projected into 1D DCT domain, then different percentages 

of largest 1D DCT coefficients in each row are selected to invert the Cameraman image. 4 different images 

are studied.  
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Fig. S8 MSE of the reconstructed Cameraman images based on the ground truths in Figs. S6 and S7. 

 

  



Definition of coherence value 

In the compressive sampling process, the sampled signal H can be expressed as 

𝐇 = 𝐀𝐒 = 𝐀𝚿𝛉 = 𝐃𝛉 

where A is the measurement matrix, S is the original signal to be retrieved, 𝝭 is the sparse matrix, 𝝷 is the 

sparse signal, and D = A𝝭 (D = [d1, d2, …, dn], where n is the original signal size) denotes the equivalent 

dictionary. The coherence value is defined as1-3 

𝜇(𝐃) = max
1≤𝑖,𝑗≤n
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The smaller the coherence value is, the higher probability for the successful reconstruction in CS.  
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Fig. S9 Coherence values between 4 kinds of compressed sampling matrices and the DCT matrix as the 

sparse matrix. The sampling matrices were generated for the image size of 210*100 pixels. For the 

compressed line sampling, 100 pixels is the number of line positions, while 210 pixels along the line 

direction. Each group of matrices contains 300 independent sampling matrices. The generation of full-

coverage compressed point sampling (FC-CPS) and full-coverage compressed line sampling (FC-CLS) 

matrices is similar with the FC-CLRI measurement matrices in the main text, which indicates that each 

point or line is constrained to be sampled at least once in each set of CS sampling.  
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