
Pleadml-Kera : CIFAR-10 
Long Short Term Memory



MatConvNet 

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


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


https://keras.io/examples/cifar10_cnn/








Research Exercise: 
Develop deep learning for classification based on 
MatConvNet 

Develop iOS APP based on MatConvNet 

Develop deep learning for regression based on 
MatConvNet 





Sigmoid

 is tanhσc



element-wise 
multiplication of vectors
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https://github.com/huashiyiqike/LSTM-MATLAB?fbclid=IwAR16w31jnfzsQDCj_zXui75yjkL38tAtomMuwMY3GVVNcqLf11ITkaoruw4


https://keras.io/examples/lstm_text_generation/


https://github.com/keras-team/keras/tree/master/examples?fbclid=IwAR314BGdTfRtSRVyA_OeHRY9-G8XHwzgDfo_OQAWgyJT_iwKR8wpIeydjzA


https://github.com/BlendingInfinite/lstm-matlab
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data(i)xt =

Set Valued 
Mapping
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Cross validation

•  
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Testing error
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        % x: mxn -> m input_vector for timestep n 
        function [outputs] = forwardPropagation(obj, X) 
             
            h = zeros(obj.hiddenDim,1); 
            C = zeros(obj.hiddenDim,1); 
             
            for t=1:obj.timesteps 
                 
                obj.layers{t}.last_h = h; 
                obj.layers{t}.last_C = C; 
                 
                [y,h]=obj.layers{t}.activateLayer(X(:,t)); 
                 
                obj.outputs(:,t) = y; 
            end 
             
            outputs = obj.outputs; 
        end
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 Train MSE Plot with 95% Confidence

ans = 

    'Test Mean MSE: 2.827237e-02' 

ans = 

    'Test Variance MSE: 8.406420e-04' 

Cross validation 
error is different 
from test error



to be or not to be 
O

https://github.com/BlendingInfinite/lstm-matlab/blob/master/LSTMGradientsDerivations.pdf
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dhNext_dh = nextLayer.weights.W_o(:,obj.o_hArgInd)' * dsigmoid(obj, nextLayer.o) *diag(tanh(nextLayer.C)) ... 
  
+ (nextLayer.weights.W_f(:,obj.f_hArgInd)' * dsigmoid(obj, nextLayer.f) * diag(layer.C) ... 

                   + nextLayer.weights.W_i(:,obj.i_hArgInd)' * dsigmoid(obj, nextLayer.i) * diag(nextLayer.C_tild) ... 

                   + nextLayer.weights.W_c(:,obj.c_hArgInd)' * dtanh(obj, nextLayer.C_tild) * diag(nextLayer.i)) ... 
                * dtanh(obj, nextLayer.C) * diag(nextLayer.o); 

                delta_h = dhNext_dh * delta_h;



Matlab  
Time series forecasting 

Using deep learning





data = chickenpox_dataset;
data = [data{:}];

figure
plot(data)
xlabel("Month")
ylabel("Cases")
title("Monthy Cases of Chickenpox")

Partition the training and test data



numTimeStepsTrain = floor(0.9*numel(data));

dataTrain = data(1:numTimeStepsTrain+1);
dataTest = data(numTimeStepsTrain+1:end);



mu = mean(dataTrain);
sig = std(dataTrain);

dataTrainStandardized = (dataTrain - mu) / sig;

Standardize Data

XTrain = dataTrainStandardized(1:end-1);
YTrain = dataTrainStandardized(2:end);



numFeatures = 1;
numResponses = 1;
numHiddenUnits = 200;

layers = [ ...
    sequenceInputLayer(numFeatures)
    lstmLayer(numHiddenUnits)
    fullyConnectedLayer(numResponses)
    regressionLayer];



options = trainingOptions('adam', ...
    'MaxEpochs',250, ...
    'GradientThreshold',1, ...
    'InitialLearnRate',0.005, ...
    'LearnRateSchedule','piecewise', ...
    'LearnRateDropPeriod',125, ...
    'LearnRateDropFactor',0.2, ...
    'Verbose',0, ...
    'Plots','training-progress');



net = trainNetwork(XTrain,YTrain,layers,options);



dataTestStandardized = (dataTest - mu) / sig;
XTest = dataTestStandardized(1:end-1);

net = predictAndUpdateState(net,XTrain);
[net,YPred] = predictAndUpdateState(net,YTrain(end));

numTimeStepsTest = numel(XTest);
for i = 2:numTimeStepsTest
    [net,YPred(:,i)] = 
predictAndUpdateState(net,YPred(:,i-1),'ExecutionEnvironment','cpu');
end



Unstandardize the predictions using the parameters calculated earlier.
YPred = sig*YPred + mu;

The training progress plot reports the root-mean-square error (RMSE) 
calculated from the standardized data. Calculate the RMSE from the 
unstandardized predictions.
YTest = dataTest(2:end);
rmse = sqrt(mean((YPred-YTest).^2))
rmse = single
   2.7348459e+02  

Plot the training time series with the forecasted values.





Project:  
Times series prediction 

using deep learning




