
庖丁解魚?剖析深度學習 & MATLAB最新功能

Fred Liu

Application Engineer



2

©  Terasoft, Inc.

What can MATLAB do?
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Deep Learning Model

Data

Model

Option

(parameter)

What is the composition of deep learning?
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Update : Deep Network Designer(MW)

功用：建模型，訓練模型

優點：較方便客製化模型，不需要寫程式碼

缺點：步驟較多，不夠可視化

Model!

General
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Update : Transfer Learning App(Add-On)

功用：建模型，訓練模型，部屬

優點：快速上手不需要寫程式碼
，兩步驟即可完成，支持各種型態
模型的轉出

缺點：模型客制化能力較差

Average!

Easy to use! Two steps!

Novice
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Update : Experiment Manager Option!

(parameter)

Export

功用：訓練最佳參數

優點：更方便來找尋最佳參數

缺點：需要撰寫較多樣本函數
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Update :ディープラーニング評価キット
(深度學習評估套件)

Data!

功用：可視化資料的熱區

優點：可以更容易的了解模
型透過怎樣的特徵學習，與
是否認知道正確的特徵。

缺點：app比較不客製化

General
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Myself：Style Transfer Model!

功用：將內容影像與風格影像作融合

優點：可生產各種風格融合的影像

缺點：無

General
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Doc: Data Sets for Deep Learning Doc Link

https://www.mathworks.com/help/deeplearning/ug/data-sets-for-deep-learning.html
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Doc: Pretrained Deep Neural Networks Doc Link

https://www.mathworks.com/help/deeplearning/ug/pretrained-convolutional-neural-networks.html;jsessionid=4cf99fa5b3bac46c0753d8e9537f
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Computer Vision Tasks in Deep Learning

Single object Multiple object

Src: http://blog.csdn.net/u011974639

Semantic 

Segmentation

No object , just pixel

New!!

DarkNet19

DarkNet53

New!!

YOLO v3

SSD
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Select Network - Other deep neural networks
SeriesNetwork DAGNetwork

Networks:  MNIST
Alexnet
VGG(16,19)
Inception-v3
Lane detection
Pedestrian detection

Networks: R-CNN (fast, faster)
GoogLeNet
ResNet(18,50,101)
Inception-ResNet-v2
Densenet201
Squeezenet
SegNet
FCN
DeconvNet

Semantic 
segmentation

Object 
detection

Recurrent Network

Networks: LSTM
biLSTM

Importer/Converter

Caffe Importer

Tensor-Flow-Keras

ONNX Converter
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Transfer Learning with Pretrained Models

Inception-v3
Inception-

ResNet-v2

ResNet-

18/50/101

SqueezeNet Places365-

GoogLeNet

DenseNet-201

VGG-16

AlexNet

GoogLeNet

MobileNet-v2

NASNet

Import & Export Models Between Frameworks

Keras-Tensorflow

Importer

Caffe Model 

Importer
ONNX Model

Converter

More comprehensive list here: https://www.mathworks.com/help/deeplearning/ug/pretrained-convolutional-

neural-networks.html

Xception

https://www.mathworks.com/help/deeplearning/ug/pretrained-convolutional-neural-networks.html
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Two Ways to Work with TensorFlow and PyTorch

Model Exchange

MATLAB Python

Co-execution (Python and C++)
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Model Exchange with MATLAB

PyTorch

Caffe2

MXNet

Core ML

CNTK

Keras-

Tensorflow

Caffe

MATLABONNX

Open Neural Network Exchange

(…)
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ONNX – Industry Standard for Model Exchange 

Source: https://onnx.ai/

https://onnx.ai/
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Code generation supports a wide range of network 
architectures

MATLAB Coder Support  Link GPU Coder Support Link

https://www.mathworks.com/help/coder/ug/networks-and-layers-supported-for-c-code-generation.html
https://www.mathworks.com/help/gpucoder/ug/gpucoder-supported-networks-layers.html
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Deploying Deep Learning Models for Inference 

Coder 

Products

Deep Learning 

Networks

NVIDIA

TensorRT &

cuDNN

Libraries

ARM

Compute

Library

Intel

MKL-DNN

Library

GPU Coder
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Current Code Generation Support 

Coders

Application 

logic

CPU

GPU

MATLAB Coder

GPU Coder
• TensorRT (18a)
• cuDNN (17b)



25

©  Terasoft, Inc.

MATLAB Coder
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GPU Coder
Algorithm Design to Embedded Deployment Workflow

MATLAB algorithm

(functional reference)

Functional test1 Deployment 

unit-test

2

Desktop 

GPU

C++

Deployment 

integration-test

3

Desktop

GPU

C++

Real-time test4

Jetson Platform

.mex .lib Cross-compiled

.lib

Build type

Call CUDA 

from MATLAB 

directly

Call CUDA from 

(C++) hand-

coded main()

Call CUDA from (C++) 

hand-coded main(). 
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Deployment to Tegra: Cross-Compiled with ‘lib’

1. Change build-type to ‘lib’

2. Select cross-compile toolchain
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Out of Box Targeting for Popular GPU Boards

▪ Pain

– Time consuming to setup and connect to hardware prototyping boards during system development 

▪ Solution / Differentiator

– GPU Coder Hardware support packages for 

⚫ NVIDIA Jetson 

⚫ NVIDIA Drive

– Removes manual setup required to setup and target



30

©  Terasoft, Inc.

Jetson Tx1 - LogoNet Demo
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Semantic Segmentation Speedup

Running in MATLAB Generated Code from GPU Coder
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Deep Learning inference with GPU Coder is best-in-class

Intel®  Xeon®  CPU 3.6 GHz - Titan V - NVIDIA libraries: CUDA10.0/1 - cuDNN 7.5.0 - Frameworks: TensorFlow 1.13.1, MXNet 1.4.1 PyTorch 1.1
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Application: Analyzing signal data using deep learning

Signal Classification using LSTMs
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Signal Labeler App
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Data Management: Connect Signal Sets with Learners
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Signal Processing Using Deep Learning
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Analyzing audio data using deep learning

Speech Recognition using CNNs
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Audio Processing Using Deep Learning
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Image Captioning Using Attention
A dog standing on the floor
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A baseball player pitching a baseball on a field with 

a catchers mitt on a field

A group of people sitting around a dinner table 

Posing for a photo
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A group of young people playing a game of basketball
A bunch of train cars lined up a rail guard rail car

And a crew guard at the
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a birthday cake shaped like a dump truck
a cat is standing on a book shelf with a bird on the screen 

and a fish in its
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Video detection and localization using deep learning

YOLO v2 (You Only Look Once) Semantic Segmentation using SegNet
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GAN & CGAN(Conditional Generative Adversarial Network
)
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GAN & CGAN(Conditional Generative Adversarial Network

GAN

CGAN
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Point Cloud Classification Using PointNet Deep Learning
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Neural Style Transfer Using Deep Learning
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Vision SLAM & Barcodes read


