Supplementary Materials

I. DERIVATION OF EQUATION (14)-(16).

Derivation from equation (14) to (15). Recall that we assumed an uniform prior distribution of p as follows

1/e if p e,
= 1
p(p) {0 otherwise, 0
where U is a sufficiently large bounded set that includes 0 and c is the measure of U. For simplicity, we consider U = [-U, U]”,

where J is the dimension of p. On the other hand, g(p|a) = [[; ¢(p;le;), where g(p;|e;) is the Bernoulli distribution with
probability g;.
By definition, we have

KL(q(plo)lp(1)) = / a(plax) log q(ula)dp — / a(psle) log p()dps. @)

Note that p(g) is a continuous distribution while ¢(pt|cx) is discrete. For the discrete Bernoulli distribution, [ ¢(p|ex)log g(p|a)dpe
is calculated by

/q(ula) log q(p|a)dp = Z (gjlogq; + (1 — ;) log(1 — g5)). 3)

For the calculation of | g(p|cr)logp(p)dp, we use a continuous representation of the Bernoulli distribution as follows

q(pjle) = (1= q;)Do(py) + 45 Do, (1) C)
where D, (z) is the Dirac delta function that satisfies
[ Do =1, [ a)Du@)ds = fla) 5)

Next we consider two cases: a € U and o ¢ U.
o a € U: It means that aj € [-U, U], Vj. Then

/ alpla)logp(ydp = —toge  TT  (a51a, () + (1= 4)0(y) ) ©)
’Ij’l”je{ovaj}

where 1,(x) is the indicator function:

1 () = lifx =a, .
al®) = 0 if z # a. ™

That is, [ g(p|o)logp(p)dp is a constant regardless of the value of o as long as a € U.
e a ¢ U: it is direct to get that

/q(ula) log p(p)dp < log p(er) = —oo. (8)
In summary, KL(q(pe|ox)||p(p)) is a constant if e € U and +oo otherwise. Thus, we obtain
min KL(q(p|e)[[p(1)) = Eprg(ula) l0g P(yo 1)
= max Byguja)log p(yolp) — du(e) )
= max By oy log p(yol ).

Derivation from equation (15) to (16). Since we assume o = G,,(€p) and yo = |Azo| + n, where n ~ N (0, 0%1), it can
be obtained that yo|p ~ N(JAG, (&), 02I), i.e. log p(yo|p) < —|yo — |AG,(€0)|||3. Recall that p = o © d, then we have

max Byp(ula) log p(yolp)
. 2
= min Eypulan |90 — [AGu (o)l (10)

= min Eallyo — | AGasa(e)[5

The constraint o € U is omitted in (16) as the feasible set U is sufficiently large.



II. TEST SETS

o

Barbara Boat Cameraman Couple Peppers Bridge

Fig. 1: Images of Natural-6 test set.

Butterfly Nebula E.Coli Pillars of Creation Pollen Tadpole Galaxy Yeast

Fig. 2: Images of Unnatural-6 test set.

Masaike Tank Mosaic ‘Woman blond Zebra

Fig. 3: Images of Set-20 test set.



III. ADDITIONAL VISUAL RESULTS

Ground-Truth WF / 12.47dB DOLPHIn / 23.33dB BM3D-prGAMP / 25.44dB ConPR / 26.04dB

prDeep / 26.22dB DPSR / 26.03dB DIP / 26.24dB Net-PGD / 25.85dB Ours / 27.60dB
Fig. 4: Reconstructions on image “Barbara” in the presence of AWGN (SNR=15dB) with R = 1 bipolar mask.
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Ground-Truth WF / 12.55dB DOLPHIn / 19.26dB BM3D-prGAMP / 30.94dB ConPR / 32.11dB

prDeep / 29.73dB DPSR / 29.80dB DIP / 31.48dB Net-PGD / 30.63dB Ours / 32.77dB
Fig. 5: Reconstructions on image “House” in the presence of AWGN (SNR=20dB) with R = 1 bipolar mask.
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Fig. 6: Pixel-wise statistics over 100 predictions on image “Ball”, “House”,“Butterfly” , and “Peppers”. Four bipolar masks
are used in these experiments.



Ground-Truth WF / 12.68dB DOLPHIn / 26.88dB  BM3D-prGAMP / 31.42dB ConPR / 30.42dB
e ke = - 7

prDeep / 31.96dB DPSR / 30.55dB DIP / 30.24dB Net-PGD / 30.16dB Ours / 32.06dB

Fig. 7: Reconstructions on image “Cameraman” in the presence of Poisson noise (o = 27) with R = 2 bipolar masks.

prDeep / 36.31dB DPSR / 29.22dB DIP / 35.98dB Net-PGD / 33.55dB Ours / 37.69dB

Fig. 8: Reconstructions on image “Flinstones” in the presence of Poisson noise (o = 9) with R = 4 bipolar masks.



Ground-Truth / PSNR WF / 22.23dB DOLPHIn / 23.80dB  BM3D-prGAMP / 22.39dB ConPR / 22.48dB

prDeep / 27.13dB DPSR / 22.49dB DIP / 23.42dB Net-PGD / 19.32dB DeepMMSE / 27.29dB

Fig. 9: Reconstructions on image “Pillars of Creation” from 4x oversampled Fourier magnitude measurements with Poisson
noise (y = 2).
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prDeep / 24.74dB DPSR / 23.39dB DIP / 24.47dB  Net-PGD /24.09dB  DeepMMSE / 25.01dB

Fig. 10: Reconstructions on image “Peppers” from 4x oversampled Fourier magnitude measurements with Poisson noise
(y=4).
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Fig. 11: Visual reconstruction results of compressive PR on CelebA dataset by different methods at different compression rates.
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Fig. 12: Visual comparison of the results of different PR methods from the public dataset.
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