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𝑓 𝑡 BL signal

𝑓𝜆 𝑛 = 𝑓 𝑛 + 𝑧 𝑛 , 𝑧 𝑛 ∈ 2𝜆ℤ𝑓𝜆(𝑡) = 𝑓(𝑡) + 𝑧(𝑡)
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2. Modulo Sampling and Recovery

❯ Modulo Sampling for BL:  

𝑀𝜆 𝑎 = 𝑎 + 𝜆 𝑚𝑜𝑑 2𝜆 − 𝜆

𝑓𝜆 𝑛 = 𝑓 𝑛 + 𝑧 𝑛 , 𝑧 𝑛 ∈ 2𝜆ℤ

1. Motivation and Contributions

❯ Addressing ADC Dynamic Range Limits: Overcoming the challenge of capturing 

high dynamic range SI signals without information loss.

❯ Modulo Sampling for unknown folding parameter: Extending modulo sampling 

theoretical guarantee and recovery.

❯ Unknown Time-varying folding parameter: Extending theoretical guarantees for 

time-varying folding parameter.

❯ Robust Performance Analysis: Evaluating the method's effectiveness across various 

noise levels, oversampling rates and with or without given the folding parameter.
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Optimization problem to recover signal

4. Recovery Algorithm

3. Theoretical Guarantees

6. Conclusion

❯ Theoretical guarantee and recovery for unknown folding parameter

❯ Theoretical guarantee for unknown time-varying parameter 

❯ Performance Across Noise Levels, oversampling rate and knowing folding parameter

z n 𝑁𝜆-length signal
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Theorem 1

BL recovery with finite 

missing samples

Theorem 2

BL recovery from tail 

of samples

Theorem 3

Modulo recovery with unknown 

folding parameter

Theorem 4

Modulo recovery with unknown 

time-varying folding

Extension

5. Simulations

The paper Our Lab

❯ Theorem 3 and 4 shows identification from modulo samples with unknown folding 

parameter and even unknown time-varying parameter

❯ Modulo recovery when folding parameter is unknown.

❯ Estimate folding parameter

❯ Unfold signal using existing 

methodology and estimated 

folding parameter

❯ Estimate folding parameter 

again

❯ Reconstruction

❯ Different SNR levels, oversampling rates, known and unknown the folding parameter
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