
MATLAB在AI領域的最新發展與未來趨勢：
如何將AI融入大學教學

Fred Liu
Application Engineer



2

© Terasoft, Inc.

Agenda

▪ 1. AI與MATLAB的連結

▪ 2.零基礎如何開始在MATLAB使用AI

▪ 3. MATLAB中的AI國內外產業界應用

▪ 4.未來趨勢：AI在大學教學中的應用
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AI與MATLAB的連結



4

© Terasoft, Inc.

銷售有60%來自美國之外

銷售額
超過10億美元

員工
6000人以上

在全球有33個辦公室 自成立以來持續盈利

私有公司

Headquarters

Natick, MA USA

Europe

Finland

France

Germany 

Ireland

Italy 

Netherlands

Spain

Sweden

Switzerland

UK

Asia-Pacific

Australia

China

India

Japan

Korea

Distributors 
serving 20+ 
countries

North America

United States

85%: 擁有學士學位
58%:擁有碩士學位

  15%:擁有博士學位

>50%:開發者

MathWorks

【MathWorks的使命與信念】

Accelerating the pace of engineering and science

～在工程與科學領域，加速發現、創新與開發

We are Terasoft

 (鈦思科技) 
 TW Distributor
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全球有數百萬工程師和科學家使用MATLAB和Simulink

MathWorks

※弊社Web Pageから

用戶數
超過400萬人

在超過185個國家使用

（資料來源：OICA 2017全球汽
車生產，PwC 2018年航空與國

防年度報告）

世界前十的汽車和航空企業都使用
MATLAB和Simulink

公司
超過100,000間

包括企業、研究機構、大學和政府
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MATLAB 的存在意義與使命

◼ “Accelerating the pace of engineering and science”

➢提供環境，讓研究者/開發工程師能專注於本質性的課題（研究、開發）。

演算法，模型開發
1. 程式設計、整合不同程式庫

2. 工具之間的整合性
3.環境設定、版本控制、智慧財產權管理

本質性的課題
最小化非本質

的內容

✓ 縮短分析時間
✓ 提高效率（快速嘗試與實現新想法）
✓ 提升品質（擴大驗證範圍與工作規模）

本質性的課題 非本質性課題
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初心者門檻

▪ 程式語言

▪ MATALB

▪ Python

▪ C++

▪ IDE(介面)

▪ MATLAB

▪ VScode

▪ Spider

▪ Visual Studio

▪ 函式庫

▪ MATLAB 
Toolbox(100+)

▪ 輸出整合方式

▪ MATLAB Coder

▪ MATLAB Compiler

1. 環境建立快速(下載後安裝1小時內建立好教學環境)

2. 版本獨立且向下支援(一年兩個版本，舊版的Code大部分可在新版執行)

3. 跨領域應用函式庫暢通(不用擔心兩個函式庫支援不同版本程式語言，導致整合困難）
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AI-driven system design

Model design and 

tuning

Hardware 

accelerated training

Interoperability

AI Modeling

Integration with 

complex systems

System verification 

and validation

System simulation

Simulation & Test

Data cleansing and 

preparation

Simulation-

generated data

Human insight

Data Preparation

Enterprise systems

Embedded devices

Edge, cloud, 

desktop

Deployment
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Evolution of AI in MATLAB and Simulink

Toolboxes

• Statistics and Machine Learning Toolbox

• Deep Learning Toolbox 

• Text Analytics Toolbox

• Reinforcement Learning Toolbox

• Predictive Maintenance Toolbox

Apps

• Classification Learner

• Regression Learner

• Diagnostic Feature Designer

• Image Labeler

• Deep Network Designer

• Video Labeler

• Signal Labeler

AutoML

• Feature Selection

Code Generation

• GPU Coder

• MATLAB Coder 

Interoperability

• TensorFlow-Keras Importer

• ONNX Support

Up to 2019 2020 - 2022 2023 - 2024

Compression

• Taylor, Projection Pruning

Deep Learning

• Transformers

• L-BFGS solver

• Flexible end-to-end neural network workflow

Explainability

• Fairness in Machine Learning

• Visualization with D-RISE

Generative AI

• AI chat playground

• Connectors to OpenAI APIs

Interoperability

• Co-execution blocks in Simulink

Machine Learning

• Direct Forecasting with Regression

• Incremental Anomaly Detection

• Machine Learning in System Identification Models

Verification

• Out of distribution detection (OOD) & code 

generation support

• Robustness 

Accessibility

• Deep Learning Model Hub

Apps / Live Tasks

• Experiment Manager, Lidar Labeler

• Reinforcement Learning Designer

• Clustering and dimensionality reduction 

Live Task

AutoML

• Automated model selection/tuning

• Automated Feature Engineering

Compression and Code Generation

• Quantization, Taylor Pruning

• Deep Learning HDL Coder

• TensorFlow Lite

Explainability

• LIME/Shapley

Interoperability

• TensorFlow Model Importer, Exporter

• PyTorch importer

Machine Learning

• Incremental Learning, Boosted Ensembles

• Anomaly Detection, Drift Detection

Model-Based Design

• Image Classification & Model Prediction

• Recurrent Neural Networks

• Object Detectors & Predict Blocks
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Get Started with Domain Specific Examples

10

Examples are how engineers and scientists learn to apply AI to build

Deep Learning Applications & Machine Learning Applications

• Computer Vision (Image & Video)

• Signal Processing

• Text

• Audio

• Controls (including Reinforcement Learning)

• Predictive Maintenance

• Autonomous Navigation

• Communications

• System Design (Simulink)

• Wireless

• Biotech & Pharmaceutical

• Finance

• Energy Production

• Manufacturing

• Over 500+ examples!

https://www.mathworks.com/help/deeplearning/deep-learning-applications.html
https://www.mathworks.com/help/stats/statistics-and-machine-learning-applications.html
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零基礎如何開始在MATLAB使用AI
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如何從零開始建立AI –基礎線上課程(56堂線上課程)

MATLAB 
Fundamentals

MATLAB for Data 
Processing and 

Visualization

MATLAB 
Programming 
Techniques

Image Processing 
with MATLAB

Deep Learning with 
MATLAB

Machine Learning 
with MATLAB

Solving Nonlinear 
Equations with 

MATLAB

Solving Ordinary 
Differential 

Equations with 
MATLAB

Introduction to 
Linear Algebra with 

MATLAB

Introduction to 
Statistical Methods 

with MATLAB

Introduction to 
Symbolic Math with 

MATLAB

MATLAB Computational Mathematics

MATLAB 
Onramp

Simulink 
Onramp

Machine Learning 
Onramp

Deep Learning 
Onramp

Reinforcement 
Learning Onramp

Image Processing 
Onramp

Signal Processing 
Onramp

Stateflow OnrampControl Design 
Onramp with 

Simulink

Simscape Onramp

Optimization
Onramp

Circuit Simulation 
Onramp

Wireless 
Communications 

Onramp

Signal Processing 
with MATLAB

https://matlabacademy.mathworks.com/

Getting Started 

Computer Vision
Onramp



14

© Terasoft, Inc.

線上課程

https://www.terasoft.com.tw/academia/Campuswidelicense/index.asp
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MATLAB Online Course Overview

◼ 隨時隨地學習：透過網絡瀏覽器或軟體中存取

◼ 邊做邊學：在 MATLAB 和 Simulink 中完成任務。

◼ 立即收到反饋跟踪進度並分享完成證書
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如何從零開始建立AI –進階專案課程

▪ AI自學地圖：MATLAB AI_Map

https://github.com/MoonUsagi/MATLAB_AI_Map
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如何從零開始建立AI –進階專案課程(7個主題程式碼)

▪ 深度學習影像基礎：DL_Basic_Classificaiton

▪ 深度學習影像進階：DL_Advanced_RabbitDetect

▪ 深度學習擴展：DL_Exten

▪ 深度學習數值：DL_Num

▪ 深度學習大語言模型：DL_LLM(原廠)

https://github.com/MoonUsagi/DL_Basic_Classificaiton
https://github.com/MoonUsagi/DL_Advanced_RabbitDetect
https://github.com/MoonUsagi/DL_Exten+
https://github.com/MoonUsagi/DL_Num
https://github.com/matlab-deep-learning/llms-with-matlab
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如何從零開始建立AI –進階專案課程(115部操作影片)

1. Low Code APP 主題操作影片
2. 三分鐘不用寫Code系列
3. Image / Deep Learning 操作影片
4. MATLAB Integration

5. 持續更新中．．．
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如何從零開始建立AI –進階專案課程(文章教學)

▪ 1. 每個版本AI的更新介紹(2023b~最新版)

▪ 2. MATALB實現整合系列(跟Python,C++,C#做整合)

▪ 3. MATALB轉Code系列(MATLAB Code轉 C/C++, CUDA, RTL)

▪ 4. 主題實驗室(AOI_Lab, IPCV_Lab)

▪ 5.演算法介紹
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自學資源

Linktree： linktr.ee/FredLiu
GitHub：MoonUsagi
YouTube : Fred玩MATLAB 搜尋：@FredMATLAB
Medium：@FredLiu_

https://www.youtube.com/redirect?event=channel_description&redir_token=QUFFLUhqbnQ4ZnN5Ti1NQUE1VjFPb2xGX21tWVRCRTU4Z3xBQ3Jtc0ttVTlDWDNyUzdqdVJTQXl3a0dyMXBJX0hwM2xDUTNhYllad29WY2Fvdm9QRXdNM0VWa2l4NjdjNDhyUFhfUFhKdVJUcUI0QjlzWHZqVGlaeUJnQkZuZUF0TTJDREZFSUtKZG9QV1VtV2lHeWFaYnk1SQ&q=https%3A%2F%2Flinktr.ee%2FFredLiu
https://github.com/MoonUsagi/
https://www.youtube.com/@FredMATLAB
https://medium.com/@FredLiu_
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MATLAB中的AI國內外產業界應用
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智慧工廠架構圖

本地5G
工場 A内

工場 X

工場Y

工場Z

優化

雲端+ AI

優化

大數據流程
流程管理/品質提升

自動搬運車

機器人
?

✘?

自動化

優化

OT

運用管理

監視

更新

IoT
資料收集/控制

AOI
光學自動化

辨識
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Factories now – Status quo
The “trusted” methods, but will continue to increase burden on workers

▪ 系統

– 固定位置的機器人
⚫ 可靠但佔用空間大

▪ 技術

– 任務自動化 
⚫ 配置更改困難

⚫ 不適合動態環境

– 手動編程
⚫ 耗時的運動規劃

▪ 連接性

– 狀態監測
⚫ 大數據未能有效利用

▪ 基礎設施

– 空間分離
⚫ 為了人員安全而浪費空間
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Factories now – Frontrunners

▪ System
– Autonomous systems: Collaborative 

robots, AMR/AGV
⚫ Adaptive robots that work in dynamic 

environments with humans

⚫ Saves space and easily reconfigurable

– AR Picking
⚫ Humans using AR for guided picking

▪ Technology
– Semi-autonomous technologies

⚫ AI and deep learning utilization (inspection, 
sorting, etc.)

– Visualization / AR / VR
⚫ Maintenance, training

▪ Connectivity
– Digital twin 

⚫ Offline teaching, optimization of sequential 
actions

– Intelligent logistics 
⚫ Efficient operation of autonomous systems

– Predictive Maintenance
⚫ Using data to pre-empt failures and reduce 

downtime

▪ Infrastructure
– Cloud computing

⚫ Factory-level data aggregation, analysis, 
utilization

– Energy Management 
⚫ Optimization to meet factory needs

– OT (Operational Technology)
⚫ Single factory level monitoring, optimization
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Factory level
• Condition monitoring
• Predictive maintenance
• Digital twin

• Intelligent logistics

Global level
• Sharing optimizations
• Energy Management

Cloud + AI

Local 5G

OT

Fog

AI Optimization

Monitoring

Updating
Local Optimizations

Configuration changes

Factory X

Factory Y

Factory Z

Factory A

Cybersecurity

Factories in 5 years – Holistic optimization with Industrial IoT
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智慧工廠 – Barcode/OCR/Seven-Segment Digits

Barcode detect OCR Seven-Segment Digits
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智慧工廠 – 訊號異常偵測，特徵可視化 

Classify Using Grad-CAM Anomaly Detection Graph Classification
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AI分析訊號光譜

農藥光譜分析 肉質光譜分析 材質化合物&藥材分析
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光達應用

自駕車場景應用 無人機場景應用 工廠環境檢測&異物偵測
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人體姿態與文字深度學習

2D/3D人體姿態偵測與辨識 使用深度學習取代傳統ISP流程

Original Augmented
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影片深度學習

影片行為分類
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光達點雲深度學習

點雲語意分割(SqueezeSegv2) 點雲物件辨識(PointPillars)

Truck

Car
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音訊深度學習

音訊分類 3D音訊位置與辨識(SELD)

Truck

Car
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雷達(SAR)深度學習

雷達分類
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訊號深度學習

小波異常偵測使用自動編碼器 對抗學習降噪模型
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Simulink深度學習

電池電量狀態預估 物理系統建模使用LSTM
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控制強化學習

強化學習 –機器人行走 強化學習 - 停車路徑
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Low Code Design AI

Model design and 

tuning

Hardware 

accelerated training

Interoperability

AI Modeling

Integration with 

complex systems

System verification 

and validation

System simulation

Simulation & Test

Data cleansing and 

preparation

Simulation-

generated data

Human insight

Data Preparation

Enterprise systems

Embedded devices

Edge, cloud, 

desktop

Deployment

Labeler APP AI Modeling APP AI Simulation APP Deployment APP
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Classification Learner

No Code可視化，快速AI機器學習模型建立
▪ 一鍵執行三十多種的模型訓練

▪ 匯入後可透過特徵提取排名特徵強度

▪ 模型的各種輸出可視化呈現
Optimizable models that train hyperparameters using Bayesian Optimization

Added “shallow” neural nets

Kernel linear models and optimized neural nets

Feature ranking

Train/Validation/Test split

Partial dependence plots, Model comparison table

Export trained models to Experiment Manager

Efficiently-trained linear multi-class models

Model size in comparison table 

Optimizable efficient linear models

Interpret models with LIME and Shapley explanations, graphs and tables
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Deep Network Designer：
No Code可視化，快速AI深度學習模型建立
▪ 自定義編輯網路，自動分析網路架構

▪ 自由拖拉模塊，與匯入自定義層

▪ 內建資料擴充與可視化資料

▪ 訓練網路，並且可視化訓練流程與參數

Deep Network Designer app to build, visualize, and 
edit deep learning networks

Initial release

Automatically generate code

Import Data & Train Networks

Import pretrained networks

Timeseries support

Export to Simulink

Create experiments for Experiment Manager

Import networks from PyTorch and TensorFlow

Access network analysis results programmatically
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Find the Optimal Network Using Experiments

Train networks in parallel 

Bayesian optimization

Custom Training Experiments

MATLAB online support

Offload experiments as batch jobs

Export to Experiment Manager from regression learner and 
classification learner apps

Delete multiple experiments and results

Available in MATLAB

Design and run experiments to train and compare deep learning and machine learning 

models under multiple initial conditions. 

• Sweep through a range of hyperparameter values

• Compare the results of using different data sets 

• Test different deep network architectures and machine learning models

Experiment Manager App (since 2020a) 

Experiment Manager app to manage multiple deep 
learning experiments, analyze and compare results and 

code 

https://www.mathworks.com/help/deeplearning/ref/experimentmanager-app.html
https://www.mathworks.com/help/stats/experimentmanager-app.html
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Detect Anomalies using Machine Learning Models
Train models using normal data, use models to detect outlier points

Isolation forest models for anomaly detection

Local outlier factor calculation

Efficient one-class support vector machine (SVM) 
models using primal solver

Robust random-cut forest anomaly detection 
model

Incremental anomaly detection

Robust Random-Cut Forest (rrcforest)

Anomalies 

above threshold

deepSignalAnomalyDetector
Signal Processing Toolbox

New examples on detecting anomalies, denoising 
signals, extracting features, and label signals
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What’s New in Reinforcement Learning

Ease of use

 Input normalization (R2024a)

 Normalize inputs of actors and critics for more stable training

 Reinforcement Learning Data Viewer (R2023a)

Visualize logged data with this new interactive tool

Algorithms
▪ Improved training algorithms (R2024a)

– Improve training results using updated algorithms for DQN, DDPG, 

TD3, SAC, PPO, and TRPO

▪ Evolutionary reinforcement learning (R2024a)
– Train agents in series or in parallel using evolutionary strategies for 

increased computational efficiency

▪ Multi-agent reinforcement learning (R2023b)
– Train multiple agents in a MATLAB environment
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Leverage Application Specific Reference Examples

Model design and 

tuning

Hardware 

accelerated training

Interoperability

AI Modeling
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MATLAB AI Chat Playground

▪ Experiment with an AI assistant 
alongside MATLAB

▪ Generate first-draft MATLAB code 
or ask questions

▪ Powered by the ChatGPT API’s

▪ Learn more in this blog post

https://www.mathworks.com/matlabcentral/playground/

https://blogs.mathworks.com/community/2023/11/07/the-matlab-ai-chat-playground-has-launched/
https://www.mathworks.com/matlabcentral/playground/
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Co-execute with Open-Source Frameworks
Co-execution enables users to combine MATLAB, Simulink and with TensorFlow or 
PyTorch for parts of the AI workflow

Import and Export models through:

Co-execution Examples (GitHub)

Execute Python models in Simulink

Image Classification in MATLAB Using TensorFlow

Hyperparameter Tuning in MATLAB using Experiment 
Manager & TensorFlow

https://github.com/matlab-deep-learning/Image-Classification-in-MATLAB-Using-TensorFlow
https://github.com/matlab-deep-learning/Hyperparameter-Tuning-in-MATLAB-using-Experiment-Manager-and-TensorFlow
https://github.com/matlab-deep-learning/Hyperparameter-Tuning-in-MATLAB-using-Experiment-Manager-and-TensorFlow
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部署到企業基礎設施或嵌入式系統

Algorithms

and

Models
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MATLAB 線上作業評分系
統(MATLAB Grader)
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MATLAB Grader 使用流程

建立課程

建立在學校LMS上

grader.mathworks.com上
既有的範例題目

客製化新的題目

創建問題

練習題

課程內容預習

測驗

學生使用情境

學生個人學習狀況

自動匯出成績報告

成績

課堂進步狀況掌握
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將傳統作業轉換為自動評分系統
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MATLAB Grader使用範例

學生回答

問題

即時回饋

學生回答狀況
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MATLAB Graderの機能 –成績管理

▪ 自動對學生的答案進行評分
– 答對比率分析

– 解答的即時反饋

▪ 成績分析
– 個別學生答題狀況分析

– 整體學生答題狀況分析

– 教師/助教可以查看分數
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LMS(學習管理系統)結合

▪ 集成和管理學習材料、作業、成績等。

▪ 通過連接 MATLAB Grader 和 LMS 彙整成績。
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MATLAB 證照

MATLAB證照

證明你的MATLAB專業，提高組織的生產力

▪ 分為Certified MATLAB Associate 或 Certified MATLAB Professional證照

Certified MATLAB Associate 為選擇題，僅需1.5小時即可完成測驗
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