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Introduction

The Era of IoT Devices

* Wearable devices outnumbers the worlds
popularity

* High cost 1n maintenance batteries in IoT
devices — recharge/pollution

Alternatives: Energy Harvesting Devices
» Volatile data will be lost frequently
due to power failures
* Systems need to be frequently
recovered after power resumption
Self-Powered Intermittent System
* Redoing 1n battery-powered systems
* Intermittent completion by preserving
forward progress at runtime
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Intermittent Speech Recover

SE Model

4 X(t.f)

STFT !

X Combination

Null Segment Interpolation
* Frequency domain interpolation

frequency domain
* Interpolation policy
*  Weighting ratio
r(t) = t—(t; —1)
(b2 +1) — (&, — 1)
* Interpolated value X(t,f)

X, H)=01-r@®)Xt; —1,)+r®OX(t, + 1, f)

* Deep complex U-Net architecture
* Phase information preservation

* Perceptual/feature losses are proven being able to
* Improve speech quality and intelligibility
* Render phonetic and speaker information
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Combination

* Combination policy
* ¥ 1s the estimated speech generated by the complex U-Net
* x 1s the original intermittent speech

Perceptual Loss

Interpolated Speech Refinement via Speech Enhancement

*  Enhancement model changes values in non-null segments
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* Frequency components are more observable while being interpolated 1n the

Experimental Results

Intermittent Recording System Setup

Intermittent Microphone Device

Restore threshold (V,.,) 28V

Backup threshold (Vo ¢ ¢) 23V

Recording energy consumption | 5.6 mW

EHM & Power Supply

Capacitance 200 uF

Training energy source 1.5t0 5.5 mW
(with a step of 0.25)

Testing energy source 2.0 t0 5.0 mW
(with a step of 1.0)

Performance Evaluation
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» Interpolation improves both quality and

intelligibility

* ISR+MSE performs poorer than interpolation
* ISR+PL 1s further improved from the

interpolation

- PESQ: 66.5% = 591.7%

« STOI: 7.8% = 80.5%
* WER: 13.1% =2 52.6%

Conclusion
An ISR system that improves intermittent

sensing data

A simple 3-step architecture

* Acoustic feature-preserved interpolation
» Adoption of perceptual loss

» Combination policy addresses the missing

feature 1ssue

Significant improvements in quality,
intelligibility, and classification accuracy




