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什么是自动视觉检查

Automated visual inspection is the evaluation of images or 

video, typically to detect failures and quality defects—often in 

manufacturing processes.

Machine Vision Optical Inspection

Automated Inspection

Automated Defect Detection
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Post Analysis & Viewer

Defects Classified

Optical Camera

R2R Film production

Film Production InspectionMetrology Technology for Semiconductor Manufacturing

MATLAB 自动视觉检查应用案例

https://www.matlabexpo.com/jp/2018/abstracts.html#sessionc3
https://www.mathworks.com/company/user_stories/asml-develops-virtual-metrology-technology-for-semiconductor-manufacturing-with-machine-learning.html?s_tid=srchtitle_ASML_1
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基于云的视觉检查系统中的 MATLAB AI

Requirements: A visual inspection system should:

▪ Be secure

▪ Run at-scale

▪ Be re-purposable for different applications

MATLAB’s AI solution was operationalized on the cloud using:

▪ Microservices built to modern standards and best practices for scalability / security

▪ DevOps processes for agility in development and deployment of AI and vision algorithms
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示例问题：检测和表征树莓派上的缺陷

Potential defects* include:

• Misaligned 

components

• Bad assembly 

• Damage

• Missing Solder

• Labeling mistakes

• Other?

*NOTE: Defects were artificially introduced for this demonstration. 



55

示例演示
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系统架构和概述

IT Administrators

End Users

MATLAB 

Developers

Video / Stream Images

MATLAB Production Server

DevOps 

for MATLAB 

Vision / AI

Access from any Mobile 

Device with any standards-

compliant browser

Storage / Compute Infrastructure

Kubernetes / Container Orchestration

Web Application

DevOps for Cloud 

Infrastructure
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MATLAB 算法开发

Image Processing Toolbox

Computer Vision Toolbox

Deep Learning Toolbox

Statistics and Machine Learning Toolbox

…
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用于视觉检查的图像处理APP
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用于视觉检查的深度模型架构

YOLO – Object Detector

Deep Autoencoder

Semantic Segmentation 

Network

Generative Adversarial Network 

(GAN)

Convolutional Neural Networks Fully Convolutional Data Description 

(FCDD) – Anomaly Detector
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MATLAB 算法开发
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MATLAB 算法开发
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MATLAB 算法开发
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示例问题：检测和表征树莓派上的缺陷

Template-based orientation and preprocessing…



1515

示例问题：检测和表征树莓派上的缺陷

Component detection…
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Defect detection and classification…

示例问题：检测和表征树莓派上的缺陷

• QR-Code Triggering

• Live, Constrained 

Capture

(iPhone, iPad)

• Automatic updating of 

ground truth and 

model

• Scalable,

Cloud-Based 

Analysis and 

Reporting

Missing 

component

Misaligned 

(Rotated)

Rotated 180°
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State PersistenceMetadata Persistence

IT Administrators

End Users

MATLAB 

Developers

系统架构

Video / Stream Images

Media ServerWebServer

STUN/TURN Server
Data Persistence

S3

(Raw and Processed Data)

MATLAB Production Server

Cloud based storage, compute and network infrastructure

Scalable Microservices 

build using reference 

architectures

Cloud based storage 

of data and 

metadata

DevOps 

for MATLAB 

Vision / AI

Capture from different 

environments and 

operating systems, web 

standard compliant 

Containerized 

deployment on 

Kubernetes aligned with 

IT best practices for 

scalability and security
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使用 MATLAB 从原型到生产

▪ Modern DevOps based automated continuous deployment of MATLAB 

applications
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MATLAB 部署和扩展
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要点和结论

▪ MathWorks products along with published reference 
architectures can be leveraged to build production-grade 
visual inspection systems for the cloud

▪ Secure, scalable and agile solutions for AI/Visual Inspection 
can be built to IT DevOps best practices

▪ Domain specific toolboxes and support packages are 
available for MATLAB users to go from prototype to 
production quickly



21
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Thank you
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