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

Please download Week 12 Materials.

Please set current directory to MLmaterials_L12

http://cflu.lab.nycu.edu.tw/
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Contents in this Week
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Deep Network Designer
Create, import, analyze, train and export

01
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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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Create, import, analyze, train and 

export

Deep Network 

Designer
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Deep Network Designer
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or
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Available after R2020b

The layout is pretty similar with App Designer.
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Layer Library – R2021a
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• Input Layers

• Convolution and Fully Connected Layers

• Sequence Layers

• Activation Layers

• Normalization, Dropout, and Cropping Layers

• Pooling and Unpooling Layers

• Combination Layers

• Object Detection Layers

• Output Layers

• Generative Adversarial Network Layers

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

https://www.mathworks.com/help/deeplearning/ug/list-of-deep-learning-layers.html
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1. Drag into Designer area

2. Link layers

3. Adjust parameters

4. Deep Learning Network Analyzer
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Group Normalization (R2020b or later)
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• A group normalization layer normalizes a 
mini-batch of data across grouped subsets of 
channels for each observation independently. 

• It can speed up training of the convolutional 
neural network and reduce the sensitivity to 
network initialization

• Put group normalization layers between 
convolutional layers and nonlinearities, such 
as ReLU layers.

https://kknews.cc/zh-tw/code/zejanma.html

Group 

Normalization

Batch 

Normalization

Instance 

Normalization

Zero mean, unit variance
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Data Import - datastore
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• dataFolder = fullfile(toolboxdir('nnet'),'nndemos','nndatasets','DigitDataset');

• imds = imageDatastore(dataFolder,'IncludeSubfolders',true,...

'LabelSource','foldernames');
imds = 

ImageDatastore with properties:

Files: {

' ...\nndatasets\DigitDataset\0\image10000.png';

' ...\nndatasets\DigitDataset\0\image9001.png';

' ...\nndatasets\DigitDataset\0\image9002.png'

... and 9997 more

}

Folders: {

' ...\MATLAB\R2020b\toolbox\nnet\nndemos\nndatasets\DigitDataset'

}

Labels: [0; 0; 0 ... and 9997 more categorical]
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Import Data
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Data Augmentation 
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Rescale

Rotation

Translation

Shear
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Setup training options
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Directed Acyclic Graph (GAG)

>> classify(trainedNetwork_1,img)

>> predict(trainedNetwork_1,img)

Export Trained Model

% Categorical response

% Probability vector
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Deploy the Trained Model
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• Try the Recognition App
• MLmaterials_L12\CNNdigits_App.mlapp

Test on your own handwritten digits.

 Much better performance
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Generate Code for Training

MATLAB Live Script (*.mlx)
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plot(lgraph)
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layers = [

imageInputLayer([28 28 1],"Name","imageinput","Normalization","none")

convolution2dLayer([5 5],20,"Name","conv")

groupNormalizationLayer(1,"Name","groupnorm")

reluLayer("Name","relu")

averagePooling2dLayer([2 2],"Name","avgpool2d","Padding","same","Stride",[2 2])

fullyConnectedLayer(10,"Name","fc")

softmaxLayer("Name","softmax")

classificationLayer("Name","classoutput")];

lgraph = layerGraph();

lgraph = addLayers(lgraph,layers);
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Useful Functions

22

• deepNetworkDesigner(lgraph) 

% lgraph is a Layer or LayerGraph object

• analyzeNetwork(lgraph) 

% lgraph is a Layer or LayerGraph object

• addLayers

• replaceLayer

• lgraph = layerGraph();

• lgraph = addLayers(lgraph,layers);

• plot(lgraph);  % lgraph is a LayerGraph object
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Contact:
盧家鋒 alvin4016@nycu.edu.tw

THE END
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