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Motivation

[1] Park et al., “Frequency of Interest-based Noise Attenuation Method to Improve Anomaly Detection Performance.” IEEE BigComp 2023

q Sound-based road anomaly detection with edge computer

Road Sign Edge computer
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q High-quality and large-scale dataset is needed to update the model

q Edge-computer has small data storage

q Data transmission costs will also be high
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Edge Storage Management Recipe 
with Zero-Shot Data Compression 

for Road Anomaly Detection
Details
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Background

[2] Marjo Hippi et al., “A statistical forecast model for road surface friction.” InSIRWEC 2010

Icy : 0.14Wet : 0.30Dry : 1.00
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Anomaly Detection

[3] Park et al., “Non-Compression Auto-Encoder for Detecting Road Surface Abnormality via Vehicle Driving Noise.” IEEE ICACEH 2022

Auto-encoder
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Anomaly Detection

[3] Park et al., “Non-Compression Auto-Encoder for Detecting Road Surface Abnormality via Vehicle Driving Noise.” IEEE ICACEH 2022
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Workflow
𝑋 𝑍 #𝑋𝐸 𝐷

Pre-trained encoder-decoder
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Zero-shot data compression

[4] Alexandre Défossez et al., “High fidelity neural audio compression.” arXiv 2022

𝑋 𝑍 #𝑋𝐸 𝐷

Pre-trained encoder-decoder
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Zero-shot data compression

[4] Alexandre Défossez et al., “High fidelity neural audio compression.” arXiv 2022
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Zero-shot data compression

[4] Alexandre Défossez et al., “High fidelity neural audio compression.” arXiv 2022

q Pre-trained neural audio codec 
• Trained for audio reconstruction
• Allows audio quality enhancement

q Zero-shot compression via pre-trained codec
• Use encoder and decoder separately
• Encoder: compression at the edge computer
• Decoder: decompression at the central computer
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Audio compression
Edge Computer
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Audio decompression
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Dataset
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Dataset

[1] Park et al., “Frequency of Interest-based Noise Attenuation Method to Improve Anomaly Detection Performance.” IEEE BigComp 2023

Audio samples
(10-minute length)

Driving events
(10-seconds length)
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Compression effectiveness

[4] Alexandre Défossez et al., “High fidelity neural audio compression.” arXiv 2022

Original Audio Down-sampling Neural codec [4]
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Compression effectiveness
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Anomaly detection
Original Audio Down-sampling Neural codec [4]
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Conclusion

q Zero-shot audio compression
• Pre-trained codec also allows encoding and decoding on unseen driving sound 
• Capable of storing 34.6× more audio samples

q Cost-effective method for anomaly detection system operation
• Reduce data transmission cost
• Minimize performance reduction of the anomaly detection model

q Audio compression model by road type
• Best-performing codec for each anomaly detection post
• Eliminate performance degradation due to information lossㄱ
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More informations
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