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UC 3.2: Underwater Acoustic Signal Classification
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• Low power implementation of CNN and SNN 

based algorithms could make high-

performance classification applications 

compatible with long range missions.

• Platforms could be integrated to existing 

payloads or run independently as wake word 

system for other processing.

• Possible combination with backseat driving 

for on-detection surfacing.

• Further integration to the glider system 

should confirm promising results at sea.

• For both approaches, accuracy scores 

reached in simulations are higher than 

results obtained so far with basic ANN 

models (80%).

• Power consumption measurements on 

Platform 4.1b (< 2mW) are much lower 

than Nvidia Jetson Nano (> 3W). 

• SNN based approach can lead to good 

results with ultra low power (< 2mW).

• Spike generation step should be customized 

for specific application.

• Integration of big CNN vision-based frozen 

model in a dedicated ASIC is a realistic 

solution.

• Simulation of data preprocessing should be 

similar to reality. Otherwise it leads to poor 

performance.
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1. Audio stream is converted to video stream

(Spectrograms = Frequency Vs. Time)

2. CEA NeuroCorgi framework definition 

of MobileNetV1 frozen backbone is used (CNN for image classification).

3. Custom Head Network (CHN) is trained on ALSEAMAR dataset

4. CHN quantization and compilation is performed using Vitis-Ai framework

5. MobileNetV1 running on ASIC 2.1 and CHN on DPU (Functional tests only)

1. Audio stream is converted by an Analog Front End 

module  into spikes (16 Frequency-band filters) 

2. Spiking Neural Network (SNN)

is used for classification 

3. Training on ALSEAMAR dataset using Rockpool framework.

4. Model is quantized and deployed on XyloAudio2 (Platform 4.1b)

using Rockpool framework

Based on a SNN 

(Spiking Neural Network) 

architecture 

DemosALSEAMAR SeaExplorer is an underwater drone

used for long missions (> 1 month).

As it has no propellers, it is a very low noise

platform: it is well adapted to acoustic

applications such as traffic monitoring, military

vessels detection, mammals protection.

UC 3.2 main objective is to perform real-time

underwater acoustic signal classification

embedded on very low power platforms (< 1W).


