
Deep Learning III
Programs: Matlab, Swift, Python


Data

MacOS, Clouds:  eGPU, GPU array

Software: Metal, OpenGL, OpenCL


Apps




http://www.vlfeat.org/matconvnet/models/
http://www.vlfeat.org/matconvnet/models/


http://image-net.org/download-toolbox


http://image-net.org/index


Seven categories 
for testing

https://www.kaggle.com/pavansanagapati/simple-tutorial-image-recognition-cnn


eGPU
• External GPU


• MacOS 10.13.4


•

https://www.nvidia.com/zh-tw/technologies/


http://download.nvidia.com/developer/cuda/seminar/TDCI_Arch.pdf






https://www.macobserver.com/news/product-news/apple-blackmagic-egpu-macbook-pro/


https://support.apple.com/zh-tw/HT208544


eGPU

https://garynil.tw/2019/01/2865/macos-tb3-egpu/


https://metalbyexample.com/category/swift/


https://developer.apple.com/documentation/metalperformanceshaders/training_a_neural_network_with_metal_performance_shaders


https://machinethink.net/blog/forge-neural-network-toolkit-for-metal/


https://machinethink.net/blog/convolutional-neural-networks-on-the-iphone-with-vggnet/


cd matconvnet-1.0-beta25 
run matlab/vl_compilenn ;

urlwrite(...
  'http://www.vlfeat.org/matconvnet/models/imagenet-vgg-f.mat', ...
  'imagenet-vgg-f.mat') ;

% Setup MatConvNet.
run matlab/vl_setupnn ;

% Load a model and upgrade it to MatConvNet current version.
net = load('imagenet-vgg-f.mat') ;
net = vl_simplenn_tidy(net) ;

% Obtain and preprocess an image.
im = imread('peppers.png') ;
im_ = single(im) ; % note: 255 range
im_ = imresize(im_, net.meta.normalization.imageSize(1:2)) ;
im_ = im_ - net.meta.normalization.averageImage ;

% Run the CNN.
res = vl_simplenn(net, im_) ;

% Show the classification result.
scores = squeeze(gather(res(end).x)) ;
[bestScore, best] = max(scores) ;
figure(1) ; clf ; imagesc(im) ;
title(sprintf('%s (%d), score %.3f',...
   net.meta.classes.description{best}, best, bestScore)) ;

Step 1

Step 2

Quick Start



% Setup MatConvNet.
run matlab/vl_setupnn ;

% Load a model and upgrade it to MatConvNet current version.
net = load('imagenet-vgg-f.mat') ;
net = vl_simplenn_tidy(net) ;

% Obtain and preprocess an image.
im = imread('peppers.png') ;
im_ = single(im) ; % note: 255 range
im_ = imresize(im_, net.meta.normalization.imageSize(1:2)) ;
im_ = im_ - net.meta.normalization.averageImage ;

% Run the CNN.
res = vl_simplenn(net, im_) ;

% Show the classification result.
scores = squeeze(gather(res(end).x)) ;
[bestScore, best] = max(scores) ;
figure(1) ; clf ; imagesc(im) ;
title(sprintf('%s (%d), score %.3f',...
   net.meta.classes.description{best}, best, bestScore)) ;

Save as 
demo_imagenet.m



demo_imagenet.m

Imagenet-vgg-f.mat



EX-I







https://arxiv.org/pdf/1409.1556.pdf
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Max pooling

27x27x64

  struct with fields: 

        name: 'pool1' 
        type: 'pool' 

      method: 'max' 
        pool: [3 3] 
      stride: [2 2] 

         pad: [0 1 0 1] 
     weights: {} 
    precious: 0 
        opts: {}
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MatConvNet 

https://www.cs.toronto.edu/~kriz/cifar.html






Ex-II



Deep Convolution neural 
network



Training 
set

Testing set



https://www.cs.toronto.edu/~kriz/learning-features-2009-TR.pdf




% Define network CIFAR10-quick 
net.layers = {} ; 

% Block 1 
net.layers{end+1} = struct('type', 'conv', ... 
                           'weights', {{0.01*randn(5,5,3,32, 'single'), zeros(1, 32, 'single')}}, ... 
                           'learningRate', lr, ... 
                           'stride', 1, ... 
                           'pad', 2) ; 
net.layers{end+1} = struct('type', 'pool', ... 
                           'method', 'max', ... 
                           'pool', [3 3], ... 
                           'stride', 2, ... 
                           'pad', [0 1 0 1]) ; 
net.layers{end+1} = struct('type', 'relu') ; 

% Block 2 
net.layers{end+1} = struct('type', 'conv', ... 
                           'weights', {{0.05*randn(5,5,32,32, 'single'), zeros(1,32,'single')}}, ... 
                           'learningRate', lr, ... 
                           'stride', 1, ... 
                           'pad', 2) ; 
net.layers{end+1} = struct('type', 'relu') ; 
net.layers{end+1} = struct('type', 'pool', ... 
                           'method', 'avg', ... 
                           'pool', [3 3], ... 
                           'stride', 2, ... 
                           'pad', [0 1 0 1]) ; % Emulate caffe 

% Block 3 
net.layers{end+1} = struct('type', 'conv', ... 
                           'weights', {{0.05*randn(5,5,32,64, 'single'), zeros(1,64,'single')}}, ... 
                           'learningRate', lr, ... 
                           'stride', 1, ... 
                           'pad', 2) ; 
net.layers{end+1} = struct('type', 'relu') ; 
net.layers{end+1} = struct('type', 'pool', ... 
                           'method', 'avg', ... 
                           'pool', [3 3], ... 
                           'stride', 2, ... 
                           'pad', [0 1 0 1]) ; % Emulate caffe 

% Block 4 
net.layers{end+1} = struct('type', 'conv', ... 
                           'weights', {{0.05*randn(4,4,64,64, 'single'), zeros(1,64,'single')}}, ... 
                           'learningRate', lr, ... 
                           'stride', 1, ... 
                           'pad', 0) ; 
net.layers{end+1} = struct('type', 'relu') ; 

% Block 5 
net.layers{end+1} = struct('type', 'conv', ... 
                           'weights', {{0.05*randn(1,1,64,10, 'single'), zeros(1,10,'single')}}, ... 
                           'learningRate', .1*lr, ... 
                           'stride', 1, ... 
                           'pad', 0) ; 

% Loss layer 
net.layers{end+1} = struct('type', 'softmaxloss') ;



https://caffe.berkeleyvision.org/gathered/examples/cifar10.html


Architecture and 
Deep Learning

Example : network CIFAR10-quick



Readme





Exercise 1 
Execute cnn_cifar.m one epoch and trace 
vl_simplenn.m.  
State the input size and output size of each 
layer and sketch the architecture

Mid-term project
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delete net-epoch-44.mat



Execute cnn_cifar.m one 
epoch
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Exercise II 
1. Use deep network designer App 
to design cifar10-quick 
2. Train and test your deep network

Exercise III 
1. Use deep network designer App to 
design your deep network for improving 
cifar10-quick 
2. Train and test your deep network




