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陈宜欣

以数据为中心的人工智能在信号处理中的应用
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学术界和工业界以不同的方式投资AI

更优的模型还是更优的数据？

Andrej Karpathy – Building the Software 2.0 Stack (Spark+AI Summit 2018)

https://www.youtube.com/watch?v=y57wwucbXR8
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2022 以数据为中心的AI – 这一趋势加快步伐并为人所知

https://spectrum.ieee.org/andrew-ng-data-centric-ai

https://spectrum.ieee.org/andrew-ng-data-centric-ai
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大多数现有的AI资源仅支持了少数应用

Autonomous driving

Speech recognition

Language modeling

Computer vision



4

大多数信号处理应用不能依赖于现有的AI资源

…

Vibration analysis Seismic analysis

Machine health

Predictive maintenance

Digital health
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o Model Complexity

o Data Complexity

o AI Expertise

调查时间
以下哪一项最能描述您的 AI 相关挑战？
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以数据为中心的人工智能在信号处理中的应用
议程 — 3个实际工程应用方法

1. 使用预训练AI模型进行迁移学习

2. 借助特征工程使用更小更简单的AI模型

3. 更优的信号数据集，真实或生成的
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如何将迁移学习应用于基于噪声检测空气压缩机故障

▪ Have dataset with labeled sound recordings

▪ One “healthy” class

▪ 7 different classes of faults

▪ 1800.wav files, 225 per class

Example: Transfer Learning with Pretrained Audio Networks in Deep Network Designer

https://www.mathworks.com/help/audio/ug/transfer-learning-with-pretrained-audio-networks-in-deep-network-designer.html
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寻找用于迁移学习的预训练
深度学习网络

▪ Find one directly in MATLAB 

▪ Import it from a known 

non-MATLAB repository

https://github.com/matlab-deep-learning/MATLAB-Deep-Learning-Model-Hub

https://github.com/matlab-deep-learning/MATLAB-Deep-Learning-Model-Hub
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迁移学习 — 参考资料

Download @ Journal of Sensors and Actuator Networks

https://www.mdpi.com/2224-2708/10/4/72
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以数据为中心的人工智能在信号处理中的应用
议程 — 3个实际工程应用方法

1. 使用预训练AI模型进行迁移学习

2. 借助特征工程使用更小更简单的AI模型

3. 更优的信号数据集，真实或生成的
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深度学习通常不直接从原始信号中学习
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时频变换是非常受欢迎的特征提取方法
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如何使用特征提取实现ECG信号分割？

Example: Waveform Segmentation Using Deep Learning

▪ Have dataset with signals labeled by cardiologists

▪ 3 types of wave events

▪ 210 ECG recordings (total ~15 minutes)

https://www.mathworks.com/help/signal/ug/waveform-segmentation-using-deep-learning.html
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特征提取使得我们可以从简单AI模型中获取高准确率

Time-frequency transform
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特征提取降低模型和数据复杂度

Time-frequency transform

Simple 

Recurrent 

Neural 

Network
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Very Complicated Neural Network



19

由领域专家选择特征提取算法

Model size, signal patterns

Test-based experimentsAutomated methodology

Application and signal type

signalFrequencyFeatureExtractor

mfcc

waveletScattering
experimentManager

cwt
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特征提取 – 参考资料

MathWorks Deep Learning Blog Post Daihatsu User Story

https://blogs.mathworks.com/deep-learning/2021/08/03/mathworks-wins-geoscience-ai-gpu-hackathon/
https://www.mathworks.com/company/user_stories/case-studies/daihatsu-uses-ai-to-classify-engine-sounds.html
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需要使用更小的数据集会成倍增加数据工程的影响

▪ Using transfer learning…

▪ …or feature extraction with simple models…

▪ …leads to requiring much smaller labeled datasets for model training
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以数据为中心的人工智能在信号处理中的应用
议程 — 3个实际工程应用方法

1. 使用预训练AI模型进行迁移学习

2. 借助特征工程使用更小更简单的AI模型

3. 更优的信号数据集，真实或生成的
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怎样提高训练信号数据的质量？

Define accurate data labels

Augment data via signal processingSynthesize data via simulation

signalLabeler

Record and label new data via Apps and Hardware

audioDataAugmenter

App Designer
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MATLAB EXPO 2022 Talk – Honeywell Technology Solutions

Automating Audio Labeling Workflow Using Pre-Trained Deep 

Learning Models for Voice Activity Detection

Track: AI in Engineering
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o Model Complexity

o Data Complexity

o AI Expertise

以数据为中心的AI加速领域专家应用AI

“unbiggen AI” 效应

»MATLAB

»Signal Processing

»Domain Expertise

vs.+AI       Signal Processing
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