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Common use case: combine MATLAB with python for AI 
Exchange ModelsCo-execute

Requires Deep Learning Toolbox

Deploy to Embedded ProcessorsEngineering + AI

Techniques:

Applications:
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Comprehensive end-to-end solutions for complex IT environments
D

a
ta

 S
o

u
rc

e
s

Data 

stores

Streaming 

data 

Operational 

Technology

Files
• Avro

• Parquet

• AWS S3

• Azure BLOB

• Apache Kafka

• Azure EventHub

• OSISoft PI

D
a

s
h

b
o

a
rd

s

W
e

b
 A

p
p

E
n

te
rp

ris
e

 A
p

p{ RESTful API }

Tableau
Spotfire PowerBI

Qlik

cloudera

databricks
Apache 
Spark

hadoop

B
ig

 D
a

ta

MATLAB

M
A

T
L

A
B

 

P
la

tf
o

rm

Domain specific 

toolboxes

Signal 

Proc

Optimi-

zation

MATLAB 

Production Server

MATLAB Web 

App Server

Sharing, deployment, integrationData exploration, preprocessing, algorithm development

CI / CD

Azure 

DevOps

Jenkins

MATLAB Parallel Server

Training, simulation, optimization

Access and 

Explore Data

Preprocess 

Data

Develop 

Algorithms  

& Models

OperationalizeAnalyze Data

C
lo

u
d

&
 V

D
I

AWS Azure GCP Kubernetes Docker VMware Citrix



4

©  Terasoft, Inc.

MATLAB®校園授權-Campus Wide License
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Wide Range of Applications with GPU Coder

Drass

Maritime object tracking on NVIDIA GPU

JINGCE Electronics

Display measurement instrument on Jetson

Airbus

Aircraft inspection on Jetson
DENSO Ten

Vehicle detection and traffic flow analysis

Continental

Computer Vision Stack for AD

M&R Technology

Medical Ray-Tracing Algorithms

https://www.mathworks.com/company/user_stories/drass-develops-deep-learning-system-for-real-time-object-detection-in-maritime-environments.html
https://ww2.mathworks.cn/videos/semiconductor-intelligent-manufacturing-model-based-design-and-practice-for-intelligent-measurement-system-1625831745205.html?s_tid=srchtitle_%25E7%25B2%25BE%25E6%25B5%258B_1
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/images/responsive/supporting/events/2019-expo/fr/airbus-nicolas-castet-artificial-intelligence.pdf
https://www.mathworks.com/company/user_stories/denso-ten-develops-mobility-solutions.html?s_tid=srchtitle
https://www.mathworks.com/company/user_stories/denso-ten-develops-mobility-solutions.html?s_tid=srchtitle
https://www.mathworks.com/company/user_stories/m-r-technology-accelerates-medical-ray-tracing-algorithms-on-desktop-computers-using-gpu-coder-automatic-cuda-code-generation.html?s_tid=srchtitle
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Drass Develops Deep Learning System for Real-Time Object 

Detection in Maritime Environments

Challenge

Help ship operators monitor sea environments and detect objects, 

obstacles, and other ships

Solution

Create an object-detection deep learning model that can be 

deployed on ships and run in real time

Results

▪ Data labeling automated

▪ Development time reduced

▪ Flexible and reproducible framework established “From data annotation to choosing, training, testing, 

and fine-tuning our deep learning model, MATLAB 

had all the tools we needed—and GPU Coder 

enabled us to rapidly deploy to our NVIDIA GPUs 

even though we had limited GPU experience.”

- Valerio Imbriolo, Drass Group

First day of object detection tests with optronic system 

prototype.

Link to user story

https://www.mathworks.com/company/user_stories/drass-develops-deep-learning-system-for-real-time-object-detection-in-maritime-environments.html
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Automated Optical Inspection Example



9

©  Terasoft, Inc.

Why Use CUDA code generation ?

Solution: GPU Coder

▪ Automatically convert to CUDA

▪ Get to optimized CUDA faster

▪ Eliminate manual coding errors

▪ Maintain Single “Truth”

▪ Stay within MATLAB/Simulink at 

a higher level 

Pains: Hand code

▪ Cannot code in CUDA

▪ Time consuming

▪ Manual Coding Errors

▪ Multiple implementations

▪ Expensive
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Working with GPU Coder: Three-Step Workflow

Prepare your MATLAB algorithm for code generation
▪ Make implementation choices 

▪ Use supported language features

  
Test if your MATLAB code is ready for code generation

▪ Validate that MATLAB program generates code

▪ Accelerate execution of user-written algorithm

Generate source code or MEX for final use
▪ Iterate your MATLAB code and use profiling tools to help optimize further

▪ Implement as source, executable, or library
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Deep Learning Code Generation

11

Any modern NVIDIA GPU
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Performance of Generated Code from GPU Coder
Batch Size 1

AMD®  EPYC 7262 CPU 3.2 GHz | NVIDIA®  RTX A5000 GPU | NVIDIA libraries: CUDA12.2 - cuDNN 8.9 – TensorRT 8.6.1
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Performance of Generated Code from GPU Coder
Batch Size 8

AMD®  EPYC 7262 CPU 3.2 GHz | NVIDIA®  RTX A5000 GPU | NVIDIA libraries: CUDA12.2 - cuDNN 8.9 – TensorRT 8.6.1
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Run Simulation on Desktop GPU
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Example: Image Classification by ResNet-50
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▪ gpuDeviceCount  % 顯示 GPU 數量

▪ gpuDevice(1)    % 顯示第一張 GPU 的詳細資訊
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Verify GPU code generation environment

▪ coder.checkGpuInstall
▪ gpucoderSetup
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Generate GUDA code from GPU Coder
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Python code
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速度比較: MATLAB GPU Coder DLL vs PyTorch: 4.15x
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Key Takeaways

▪ MATLAB empowers rapid development of visual inspection algorithms

▪ GPU Coder automatically converts these algorithms into native CUDA C 

code

▪ Seamless integration with Python-based systems

▪ 對學校的價值
GPU Coder 讓師生專注研究，而不是卡在 CUDA 細節
最大化 GPU cluster 投資效益，推動跨領域研究與產學合作
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