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Experiments

Scene 1



Captured Image 1
(The aperture pattern is shown in the left-top corner)



Captured Image 2



Recovered All-focused Image
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Scene 2



Captured Image 1



Captured Image 2



Recovered All-focused Image



Estimated Depth Map
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Ground truth image taken with f/16
(The view point is slightly shifted)



Scene 3



Captured Image 1
(using a large circular aperture)



Captured Image 2
(using a small circular aperture)



Recovered All-focused Image
(using the conventional small/large circular aperture pair)



Captured Image 1
(using the optimized coded aperture 1)



Captured Image 2
(using the optimized coded aperture 2)



Recovered All-focused Image
(using the optimized coded aperture pair)



Estimated Depth Map 
(using the conventional small/large circular aperture pair)

(pixel)



Estimated Depth Map 
(using the optimized coded aperture pair)

(pixel)



Scene 4



Captured Image 1
(using the optimized coded aperture 1)



Captured Image 2
(using the optimized coded aperture 2)



Recovered All-focused Image
(using the optimized coded aperture pair)



Estimated Depth Map 
(using the optimized coded aperture pair)

(The blur size of a surface without any texture will be estimated as 0)

(pixel)



Scene 5



Captured Image 1
(using the optimized coded aperture 1)



Captured Image 2
(using the optimized coded aperture 2)



Recovered All-focused Image
(using the optimized coded aperture pair)



Estimated Depth Map
(using the optimized coded aperture pair)

(The blur size of a surface without any texture will be estimated as 0)
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Appendix A: Proof of Equation (6)
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Proof:

E(d|Kd∗
1 ,Kd∗

2 , σ) = E
F0

E(d|Kd∗
1 ,Kd∗

2 , σ, F0) (A-1)
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]
, (A-3)

where E(x) is the expectation of x, and Fi is the ith captured image. Substituting F̂0 with Equation (4), we
get:
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Then, by substituting Fi with Equation (2), we have:
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Since ζ1 and ζ2 are independent Gaussian white noise N(0, σ), we have E ζ2
i = σ2, E ζi = 0, and E ζ1ζ2 =

0. Let B = K2
1 + K2

2 + C2. Then, Equation (A-5) can be rearranged to be:
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According to the 1/f law, we define the expectation of the power spectrum of F0 as A(ξ) =
∫

F0
|F0(ξ)|2µ(F0).

In addition, it is known that C = σ2/A. Then, Equation (A-6) can be further re-arranged and simplified as:
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