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• Temporal coded imaging techniques have proven useful in 

tasks such as motion deblurring, high dynamic range capture, 

and light field acquisition.

• Most prior work optimizes static spatial encoders and the role 

of temporal multiplexing (i.e. varying the PSF across frames) 

remains underexplored from an information-theoretic 

perspective

• This work: Using mutual information-based framework, when 

does temporal multiplexing increase information content and 

for which object types? How do scene dynamics limit its 

benefit?

• Existing performance analyses are decoder-dependent (eg: SNR, 

SSIM) and require ground-truth reconstructions [1, 2]

• Ref. [1] establishes theoretical bounds showing that computational 

imaging outperforms impulse imaging only in low-light regimes 

• Recent works apply mutual information as a metric to design 

encoders for maximal information capture → show higher decoder 

performance [3]
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• Model imaging system as 𝑦𝑡 = 𝐻𝑡𝑥 + 𝑛𝑡, where 𝐻𝑡 encodes a time-varying PSF at frame 𝑡
• Use mutual information as performance metric: decoder-independent upper bound on recoverable 

information, unlike SNR or SSIM which depend on reconstruction algorithm choice 

• Closed-form MI expression under Gaussian priors: 𝐼 𝑥, 𝑦 =
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• Extend to dynamic scenes via motion model 𝑥𝑡 = 𝑥0 + 𝛿𝑡 , 𝛿𝑡 ∼ 𝒩(0, 𝜎𝑑
2𝐼)
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