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Teaching Materials
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cflu.lab.nycu.edu.tw
Contents  Teaching Materials  MATLAB ML (G)

Please download Week 13 Materials.

Please set current directory to MLmaterials_L13

http://www.ym.edu.tw/~cflu
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Contents in this Week
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MATLAB Resources for DL
User Guide, Examples, Pretrained Models

01

An example using YOLO

Object Detection03

02 Image Segmentation 
An example using 2D U-Net
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User Guide, Examples, 

Pre-trained Models

MATLAB Resources 

for DL
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Reference
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• MATLAB Deep Learning Toolbox

User’s Guide (2192 pages)

Mark Hudson Beale

Martin T. Hagan

Howard B. Demuth

2020b or later version is required!
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Deep Learning Applications
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• Example datasets, application, and pre-trained models for image 

segmentation, object detection, image translation-GAN, signal processing, 

and text analysis, etc.

(1) Data Sets and Examples for Deep Learning

(2) Pretrained Deep Neural Networks

(3) Transfer Learning with Deep Network Designer

(4) Get Started with the Image Labeler

(5) Get Started with GANs for Image-to-Image Translation

Problem Definition
Data Preparation
(Image/signal/values 

& labels)

Model Training
(Algorithms & 

parameter tuning)

Model Evaluation
(ROC curves, confusion 

matrix,…)

Training Testing

https://www.mathworks.com/help/deeplearning/ug/data-sets-for-deep-learning.html
https://www.mathworks.com/help/deeplearning/ug/pretrained-convolutional-neural-networks.html
https://www.mathworks.com/help/deeplearning/ug/transfer-learning-with-deep-network-designer.html
https://www.mathworks.com/help/vision/ug/get-started-with-the-image-labeler.html
https://www.mathworks.com/help/images/get-started-with-gans-for-image-to-image-translation.html
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https://www.mathworks.com/help/deeplearning/ug/pretr
ained-convolutional-neural-networks.html

7
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Using a Pretrained Model – ResNet50
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Start Page from deepNetworkDesigner
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Using a Pretrained Model – ResNet50
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• lgraph_1.Layers(1).InputSize % 224 224 3

• lgraph_1.Layers(end).Classes  % 1000 categories

• img=imread('sampleimage.jpg');

• img2(:,:,1)=imresize(img(:,:,1),[224 224]);

• img2(:,:,2)=imresize(img(:,:,2),[224 224]);

• img2(:,:,3)=imresize(img(:,:,3),[224 224]);

• net=assembleNetwork(lgraph_1);

• classify(net,single(img2))

ans = categorical

tree frog

sampleimage.jpg
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Using a Pretrained Model – ResNet50
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• net=resnet50;  % instead of deepNetworkDesigner, you can simply...

• net.Layers(1).InputSize % 224 224 3

• net.Layers(end).Classes  % 1000 categories

• img=imread('sampleimage.jpg');

• img2(:,:,1)=imresize(img(:,:,1),[224 224]);

• img2(:,:,2)=imresize(img(:,:,2),[224 224]);

• img2(:,:,3)=imresize(img(:,:,3),[224 224]);

• classify(net,single(img2))

ans = categorical

tree frog

sampleimage.jpg
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Learning from Examples
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• Data preparation
• Data preprocessing (image/signal size, normalization/standardization)

• Labeling data

• Data partition (training, validation, test)

• Deep learning network (DLN) architecture
• Hand craft structure (create layer-by-layer manually)

• Load pre-specified structure with modification

• Load pre-trained model

• Model training
• Training parameters (epoch number, mini-batch size, initial learning rate,…)

• Hyperparameters of DLN

• Model evaluation
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An example using 2D U-Net

Image Segmentation 

12
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Data Sets for Deep Learning
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• https://www.mathworks.com/help/deeplearning/ug/data-sets-for-deep-
learning.html

~7GB

https://www.mathworks.com/help/images/segment-3d-brain-tumor-using-deep-

learning.html#Segment3DBrainTumorUsingDeepLearningExample-6

BraTS
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BraTS Dataset (~7GB)
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• Training set: 484 subjects

• Test set: 266 subjects

• Original image size:

240x240x152x4

Channel 1 Channel 2 Channel 3

Channel 4 Pixel Label Data

T2 FLAIR T1W T1+C

T2W

MLmaterials_L13\UnetSeg2D\

BraTS_Prepare2Ddata.mlx

BraTS_UnetSeg.mlx

• Training set: 50 subj *117 images 

= 5850 images

• Test set: 10 subj * 117 images 

= 1170 images

• image size: 176x176x4

For 2D segmentation
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U-net
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Original article (>41811 citations)

• Ronneberger O, Fischer P, Brox T. U-net: Convolutional 
networks for biomedical image segmentation. InInternational
Conference on Medical image computing and computer-
assisted intervention 2015 Oct 5 (pp. 234-241). Springer, 
Cham.
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Brain Tumor Segmentation: 2D U-Net 
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• plot(lgraph)

• analyzeNetwork(lgraph)

Encoder Decoder

Bridge

Depth/channel concatenation

Depth/channel concatenation

Depth/channel 

concatenation

Input size: 

176x176x4

Output size: 

176x176x2
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analyzeNetwork(net)
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Network Training
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Using a training set of 50 subjects

• 50*117= 5850 images, 4 channels

• Mini-batch size = 20

• Epoch number = 4

• Overall 5850*4/20 = 1170 iterations

• 22.5 min training time using a single GPU 
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Dice Coefficient
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𝒅𝒊𝒄𝒆 𝑨,𝑩 =
𝟐 × 𝑨 ∩ 𝑩

𝑨 + 𝑩

Ground Truth Predicted segmentation
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3D U-Net Example
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An example using YOLO

Object Detection

21
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Data Sets for Deep Learning
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• https://www.mathworks.com/help/deeplearning/ug/data-sets-for-deep-
learning.html

~3.5MB

https://www.mathworks.com/help/vision/ug/object-detection-using-yolo-v3-deep-learning.html

Vehicle
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Open Example
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Add-On
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• This example requires the Computer Vision Toolbox™ Model for YOLO 
v3 Object Detection. You can install it from Add-On Explorer.
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YOLO: You Only Look Once
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• The Currently fastest algorithm for object detection.

https://youtu.be/ag3DLKsl2vk

Object 

Localization

Feature 

Extraction

Image 

Classification

Single 

Regression



http://cflu.lab.nycu.edu.tw, Chia-Feng Lu

Non-Max Suppression for Each Class
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https://youtu.be/ag3DLKsl2vk

Consider highly 

overlapped bounding 

Boxes (ex: IOU > 0.5 )

IOU:

intersection over union
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Grid Cell & Anchor Box
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https://youtu.be/RTlwl2bv0Tg https://youtu.be/9s_FpMpdYW8
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YOLOv3
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Original article (>20132 citations)

• Redmon J, Farhadi A. Yolov3: An incremental improvement. 
arXiv preprint arXiv:1804.02767. 2018 Apr 8.

https://www.mathworks.com/help/vision/ug/getting-started-with-yolo-

v3.html?searchHighlight=YOLO%20v3&s_tid=srchtitle_YOLO%20v3_3
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Observe/Modify Network
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• analyzeNetwork(baseNetwork)

• analyzeNetwork(yolov3Detector.Network)

• yolov3Detector.Network.Layers

• layer=imageInputLayer([256 256 3],'Name','input_1','Normalization','zerocenter');

• newlgraph=replaceLayer(layerGraph(yolov3Detector.Network.Layers),'input_1',l
ayer);

• addLayers

https://www.mathworks.com/help/deeplearning/ug/list-of-deep-learning-layers.html

MLmaterials_L13\YOLOv3detect\

ObjectDetectionUsingYOLOV3.mlx
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yolov3Detector.Network

30

Two detection head with different scales.

6x1 vector * 3 anchors
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Network Training
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• 177 images with data augmentation

• Mini-batch size = 8

• Epoch number = 80

• ~35 min training time using a single GPU 

and parallel computing (6 workers)



http://cflu.lab.nycu.edu.tw, Chia-Feng Lu

imageLabeler
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https://www.mathworks.com/help/vision/ug/get-started-with-the-image-labeler.html

Require computer vision toolbox
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Contact:
盧家鋒 alvin4016@nycu.edu.tw

THE END
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