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Overview & Setup

Audio based surveillance for a smart home environment
Real-time monitoring for several audio events (gun shot, scream, glass break)
Low-latency, low-power detection
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Hardware

 ASIC 1.3 (Xylo) is a mixed-signal SNN processor for audio inference applications
 Platform 4.1b (rght) is a development platform for ASIC 1.3. PC-hosted USB powered board.

e TSMC 40LP technology. Mixed-signal asynchronous audio front-end; digital synchronous SNN core.
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Network

 Mixed signal audio frontend, band-pass filters and event encoding (ASIC 1.3)

 MIVIA audio events dataset Papadimitriou et al 2020 DOI:10.3390/electronics9101593

* Spiking Neural Network (SNN) trained for inference with BPTT

 WaveSense architecture — advanced SNN architecture for temporal signal processing
Weidel & Sheik 2021 DOI:10.48550/arXiv.2111.01456
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Software
* Software toolchain Rockpool for training and deploying SNN applications

Input

Results

Accuracy measurements

< hannah@philipp-station: /home/dylan/audioeventdetection
* Dataset-based demo, recording accuracy and Audio Level: ===== 5. SNR (dB)  F1 score
oower metrics in controlled environment T T O 5 0.650
Sl 0 0.827
Confusion matrix 5 0.97

Glass break Gun shot Scream Continuous power measurements 10 0.996
Glass break,  99% 0.7% 0.3% SNN core inference power 255 uyW @6.25 MHz 15 0.998

Gun shot  0.3% 99.6% 0.1% Audio front-end power <90 pW 20 1.0

Scream 0.1% 0.3% 99.6% Total continuous power < 345 uW 25 1.0

Impact Progress beyond SoA Lessons learned

* We applied for patents for the SNN * We demonstrated the lowest-power * Itis possible to train spiking neural

architecture as well as Xylo architecture commercially-available SNN audio networks for ultra-low-power real-time
 We are commercializing this application processor signal processing inference applications

as an in-home security device  QOur approach is suitable for battery- * Advanced neural network architectures
* We have fabricated a subsequent version powered devices and use cases with can be trained and deployed semi-

of ASIC 1.3 for commercialization extreme low-power requirements automatically to custom SNN inference
 We have used the same technology for ASICs, given a basic choice of a

IMU accelerometer sensory processing computational element
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