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deviceInfo = gpuDevice;

computeCapability = str2double(deviceInfo.ComputeCapability);
assert(computeCapability > 3.0,
'This example requires a GPU device with compute capability 3.0 or higher."')
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datasetsFolder = '../../datasets/caltechl0l'; % define output folder

url = 'http://www.vision.caltech. edu/Image Datasets/Caltech101/101 ObjectCategories.tar.gz';

if ~exist(datasetsFolder, 'dir') % download only once
disp('Downloading 126MB Caltecthl data set...');
untar(url, datasetsFolder);

end

% I EURE SR

rootFolder = fullfile(datasetsFolder, '101 ObjectCategories');
categoriesFolders=dir(rootFolder);

categoriesFolders(1:3)=[1;% J[piye ik

categories= {categoriesFolders(:).name}';

% categories=categories(randperm(length(categories),20));

% categories=categories(1:10);

imds = imageDatastore(fullfile(rootFolder, categories), 'LabelSource', 'foldernames');

WoN A

tbl = untEachLabel(imds);

tbl1(1:5,:)

ans =

Label Count

Faces 435
Faces easy 435
Leopards 200
Motorbikes 798
accordion 55
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minSetCount = min(tbl{:,2});

imds = splitEachLabel(imds, minSetCount, 'randomize');
tbl = countEachLabel(imds);

tbl(1:5,:)



ans =

Label Count
Faces 31
Faces easy 31
Leopards 31
Motorbikes 31
accordion 31

Iz AlexNet CNN 2%

cnnURL = 'http://www.vlfeat.org/matconvnet/models/betal6/imagenet-caffe-alex.mat';
cnnMatFile = fullfile('../../alexnet', 'imagenet-caffe-alex.mat');

if ~exist(cnnMatFile, 'file') % download only once
disp('Downloading pre-trained CNN model...');
websave(cnnMatFile, cnnURL);

end

convnet = helperImportMatConvNet(cnnMatFile)

convnet =
SeriesNetwork (Ef5/EM):

Layers: [23x1 nnet.cnn.layer.Layer]
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convnet.lLayers

ans =
23x1 Layer array with layers:

1 "input’ Image Input

2 'convl' Convolution

3 'relul’ RelLU

4 'norml"’ Cross Channel Normalization
5 ‘pooll’ Max Pooling

6 "conv2' Convolution

7 "relu?’ ReLU

8 'norm2" Cross Channel Normalization
9 ‘pool2’ Max Pooling

10 'conv3' Convolution

11 'relu3’ ReLU

12 'conv4' Convolution

13 'relud’ ReLU

14 ‘conv5' Convolution

15 'relu5’ RelLU

16 ‘pool5’ Max Pooling

17 'fcb' Fully Connected

18 'relub’ RelLU

19 "fc7'! Fully Connected
20 'relu7’ ReLU
21 'fc8' Fully Connected
22 "prob’ Softmax
23 'classificationLayer' Classification Output

% JRING R

227x227x3 images with 'zerocenter' normal
96 11x11x3 convolutions with stride [4 ¢
RelLU

cross channel normalization with 5 channe
3x3 max pooling with stride [2 2] and ps:
256 5x5x48 convolutions with stride [1
ReLU

cross channel normalization with 5 channe
3x3 max pooling with stride [2 2] and ps:
384 3x3x256 convolutions with stride [1
ReLU

384 3x3x192 convolutions with stride [1
ReLU

256 3x3x192 convolutions with stride [1
ReLU

3x3 max pooling with stride [2 2] and ps:
4096 fully connected layer

RelLU

4096 fully connected layer

RelLU

1000 fully connected layer

softmax

cross-entropy with 'n01440764', 'n014435:



convnet.Layers(1)

ans =
ImageInputLayer (H&JEMH):

Name: 'input'
InputSize: [227 227 3]

Hyperparameters

DataAugmentation: 'none'’
Normalization: 'zerocenter'

% JENEE—BE
convnet.Layers(end)

ans =
ClassificationOutputLayer (EAJzEH):

Name: 'classificationLayer'
ClassNames: {1000x1 cell}
OutputSize: 1000

Hyperparameters
LossFunction: 'crossentropyex'

% Jirihk CNINJRX 26 Py H 2014
numel(convnet.Layers(end).ClassNames)

ans = 1000
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imds.ReadFcn = @(filename)readAndPreprocessImage(filename);
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[trainingSet, testSet] = splitEachLabel(imds, 0.3, 'randomize');
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featureLayer = 'fc7';
trainingFeatures = activations(convnet, trainingSet, featureLayer,

'MiniBatchSize', 32, 'OutputAs', 'columns');

g2 25ISVM

traininglLabels = trainingSet.Labels;
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% JEFLESVm
classifier = fitcecoc(trainingFeatures, traininglLabels,
‘Learners', 'svm', 'Coding', 'onevsall', 'ObservationsIn', 'columns');

Mo 2 ds
MR
predictedLabels = predict(classifier, trainingFeatures');

% PRI ZRGIR VA H P

confMat = confusionmat(traininglLabels, predictedLabels);
% TS

confMat bsxfun(@rdivide, confMat, sum(confMat,2));

% W

mean(diag(confMat))

ans =1
W £
% FREUM SRR (7]
testFeatures = activations(convnet, testSet, featurelLayer, 'MiniBatchSize',32);
predictedLabels = predict(classifier, testFeatures);
testLabels = testSet.Labels;
confMat = confusionmat(testLabels, predictedLabels);

confMat = bsxfun(@rdivide, confMat, sum(confMat,2));
mean(diag(confMat))

ans = 0.7826
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save('classifier', 'classifier');

THAL TR R AT
function Iout = readAndPreprocessImage(filename)

I = imread(filename);

% UK R 5 A RGBE (%
if ismatrix(I)

I = cat(3,I,I,1I);
end

% HrfhF277*277



Iout = imresize(I, [227 227]);
end



