
Network
• Mixed signal audio frontend, band-pass filters and event encoding (ASIC 1.3)
• QUT-NOISE ambient audio dataset Dean et al. 2010 https://eprints.qut.edu.au/38144/
• Spiking Neural Network (SNN) trained for inference with BPTT
• SynNet architecture — advanced SNN architecture for temporal

signal processing
Bos & Muir 2022 https://ieeexplore.ieee.org/book/9967439

Software
• Software toolchain Rockpool for training and deploying SNN applications

ANDANTE
UC5.1b: Ambient audio scene classification with SNNs

Lessons learnedProgress beyond SoA

Continuous monitoring and classification of the ambient audio, for consumer headsets
or hearing aids. Four-class detection of the audio scene.
Low-latency, low-power detection.

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

Overview & Setup

Technology

• Dataset-based demo, recording accuracy, latency
and power metrics in controlled environment

Results

Impact
• We applied for patents for the SNN 

architecture as well as Xylo architecture
• We have fabricated a subsequent version 

of ASIC 1.3 for commercialization
• We are applying the same technology 

and network architecture for IMU 
accelerometer sensory processing

• We demonstrated the lowest-power 
commercially-available SNN audio 
processor

• Our approach is suitable for battery-
powered devices and use cases with 
extreme low-power requirements

• It is possible to train spiking neural 
networks for ultra-low-power real-time 
signal processing inference applications

• Hierarchy of neural time constants is 
effective for extracting temporal 

• Very little quantization loss from float32 
training to int8/16 deployment. 8-bit 
weights are sufficient to avoid 
quantization- or HW-aware training.

Four-class accuracy (training set ; float32) 98.8%

Validation accuracy (simulation; quantized 8-bit weights) 98.7%

Test accuracy (Xylo HW; quantized 8-bit weights, 16-bit state) 98.0%

SNN core idle power 219 μW

SNN core dynamic inference power 93 μW

SNN core total inference power 312 μW

Audio Front-End power < 90 μW

Total inference power < 402 μW

Latency

Power measurements

Accuracy
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