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使用MATLAB加速信号处理和图像处理
算法开发
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信号处理应用

Automated Driving Communication Consumer Electronics

Aerospace Digital HealthManufacturing
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信号处理技术

Labeling

Feature Extraction

Filter

Time-frequency AnalysisFrequency Analysis

Signal Augmentation
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MATLAB信号处理工作流

Signal Analyzer App

Signal Labeler App

示例

Datastores

Label queries

可视化 预处理 变换 特征提取

标注 数据管理 Codegen

C
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信号预处理
Pre-processing for 

sensor analytics

重采样信号

异常值 & 缺失数据

信号对齐

去除噪声或不需要的频率部分

清洗脏数据:

• 提高SNR

• 去除不需要的信号部分
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交互式信号预处理

▪ 交互式清洗、验证和调整

▪ 导出到工作空间或生成MATLAB代码

▪ 处理timetable中的基于时间的信号

▪ 支持:

– Missing data

– Outlier data

– Normalize and smoothing

– Retiming

– Stacking and unstacking

Data Cleaner

https://www.mathworks.com/help/matlab/ref/datacleaner-app.html

https://www.mathworks.com/help/matlab/ref/datacleaner-app.html
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滤波器设计

IIR Filter

FIR Filter

任意响应FIR

多带FIR 多级/多速率滤波器

自适应滤波器

标准响应 指定响应 高级滤波器
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滤波器设计

• 通过指定滤波器结构、响应类型、设计方

法、阶数来设计滤波器

• 实时查看滤波器频率响应、相位响应等性

能指标

Filter Designer Wavelet Signal Denoiser

• 在保留清晰特征的同时进行降噪

• 自动选择去噪参数

• 支持多通道和时间表信号
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信号变换与分析

Pre-processing for 

sensor analytics

时域 频域

Welch periodogram BW measurements

时频分析

Persistent spectrum Wavelet scalogram Empirical mode decomposition Hilbert-Huang transform
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时频分析

Time (samples) Time (frame #)

fr
e
q

u
e
n

c
y
 (

b
in

 #
)

T
im

e
 (

s
a
m

p
le

s
) 

Time (frame #)

Reframe

(e.g. Buffer)

To frequency

(e.g. FFT)

Wavelet scalogram Constant Q transformBasic spectrogram Perceptually-spaced 

Spectrogram

Easiest to 

understand and 

implement

More compact for 

speech & audio 

applications

Best resolution, for 

non-periodic 

signals

Better resolution at 

low frequencies

...
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使用Signal Analyzer App探查信号

• 分析信号不同区域

• 滤波、重采样、去趋势、提

取和重命名信号

• 比较信号的多个波形、频

谱图和尺度图

• 自动化生成脚本
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图像处理和计算机视觉应用

Automated Driving Satellite Imagery Consumer Electronics

Machine Vision Medical ImagingRobotics
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LabelingCamera Calibration

图像处理和计算机视觉技术

Morphology

Edge DetectionSegmentation

Object Detection

Feature Detection

TrackingImage Registration

3D Image Processing Point Cloud Processing

Image Enhancement

https://www.mathworks.com/help/vision/image-and-video-ground-truth-labeling.html
https://www.mathworks.com/help/vision/camera-calibration.html
https://www.mathworks.com/help/images/edge-detection.html
https://www.mathworks.com/help/images/image-segmentation.html
https://www.mathworks.com/help/vision/object-detection.html
https://www.mathworks.com/help/vision/feature-detection-and-extraction.html
https://www.mathworks.com/help/vision/tracking-and-motion-estimation.html
https://www.mathworks.com/help/images/image-registration.html
https://www.mathworks.com/help/images/3d-volumetric-image-processing.html
https://www.mathworks.com/help/vision/point-cloud-processing.html
https://www.mathworks.com/help/images/contrast-adjustment.html
https://www.mathworks.com/help/images/morphological-filtering.html
https://www.mathworks.com/help/images/morphological-filtering.html
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相机标定

Camera Calibration

Remove Lens DistortionMeasure ObjectsDepth Estimation

Camera calibration estimates the parameters of lens and image sensor

Before After

Custom Grid PatternsCircular Grid Patterns

https://www.mathworks.com/help/vision/ug/camera-calibration.html
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相机管线

▪ Camera pipeline covers the various parts of the camera 

design workflow which include:

– RAW to RGB camera pipeline

– Test Chart Measurements

– Illuminant and Color Estimation

– Conversion between color spaces

– Image Enhancement

▪ Example Applications:

– Use test charts to:

– Adjust color balance and brightness

– Measure noise, sharpness and color differences

– Optimize image processing pipeline parameters

– Evaluate image quality when no references are available

Calculate CIE94 Color Difference of Colors on Test Chart

Quantify Image Quality Using Neural Image Assessment

https://www.mathworks.com/help/images/calculate-cie94-color-differences-of-colors-measured-on-test-chart.html
https://www.mathworks.com/help/images/nima-image-quality-assessment.html


15

图像预处理

▪ 图像增强 ▪ 图像配准

• Image Filtering/Denoising

• Contrast Adjustment

• Morphological Operation

• Deblurring

• Spatial Transformation

• Phase Correlation

• Feature Detection, Extraction & Matching

Image Region Analyzer
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图像预处理

▪ 图像分割 ▪ 图像分析

• Object Analysis: Edge/Line/Circle Detection

• Region and Image Properties

• Image Quality 

• Thresholding

• Watershed Segmentation 

• Color-based Segmentation

Image Region Analyzer
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基于 App 的工作流

Image Morphology Color Thresholder

Image Region AnalyzerImage Segmenter

Apps provide interactive tools for tweaking 

parameters and visualizing results
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OpenCV 集成

▪ Import OpenCV code into Simulink and MATLAB

▪ Export code to OpenCV-based projects using code 

generation

▪ Call openCV functions from MATLAB

▪ Benefits:

▪ Algorithm development

▪ Testing and debugging

▪ Collaborative development

▪ Embedded deployment

OpenCV Interface

Smile Detection

Shadow Detection Vehicle Pedestrian Detection

https://www.mathworks.com/discovery/matlab-opencv.html
https://www.mathworks.com/help/vision/ug/smile-detection-opencv.html
https://www.mathworks.com/help/vision/ug/smile-detection-opencv.html
https://www.mathworks.com/help/vision/ug/shadow-detection-using-opencv-code.html
https://www.mathworks.com/help/vision/ug/vehicle-pedestrian-detect-using-opencv-code.html
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