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The CIFAR-10 and CIFAR-100 are labeled subsets of the 80 million tiny images dataset. They were collected by Alex Krizhevsky, Vinod Nair, and
Geoffrey Hinton.

The CIFAR-10 dataset

< Back to Alex Krizhevsky's home page

The CIFAR-10 dataset consists of 60000 32x32 colour images in 10 classes, with 6000 images per class. There are 50000 training images and 10000
test images.

The dataset is divided into five training batches and one test batch, each with 10000 images. The test batch contains exactly 1000 randomly-selected
images from each class. The training batches contain the remaining images in random order, but some training batches may contain more images from
one class than another. Between them, the training batches contain exactly 5000 images from each class.

Here are the classes in the dataset, as well as 10 random images from each:
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The classes are completely mutually exclusive. There is no overlap between automobiles and trucks. "Automobile" includes sedans, SUVs, things of that
sort. "Truck" includes only big trucks. Neither includes pickup trucks.



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

Learning Multiple Layers of Features from Tiny Images

Alex Krizhevsky

April 8, 2009


https://www.cs.toronto.edu/~kriz/learning-features-2009-TR.pdf
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Train a simple deep CNN on the CIFAR10 small images

dataset.

It gets to 75% validation accuracy in 25 epochs, and 79% after 50 epochs. (it's still underfitting at

that point, though).

from __future__ import print_function

import keras

from keras.datasets import cifarlo

from keras.preprocessing.image import ImageDataGenerator
from keras.models import Sequential

from keras.layers import Dense, Dropout, Activation, Flatten

from keras.layers import Conv2D, MaxPooling2D
import os

batch_size = 32

num_classes = 10

epochs = 100

data_augmentation = True

num_predictions = 20

save_dir = os.path.join(os.getcwd(), 'saved_models')
model_name = 'keras_cifarl@_trained_model.h5"'


https://keras.io/examples/cifar10_cnn/
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if not os.path.isdir(save_dir):
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Research Exercise:
Develop deep learning for classification based on
MatConvNet

Develop iI0OS APP based on MatConvNet

Develop deep learning for regression based on
MatConvNet
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LSTM-MATLAB is Long Short-term Memory (LSTM) in MATLAB, which is meant to be succinct, illustrative and for research purpose
only. It is accompanied with a paper for reference: Revisit Long Short-Term Memory: An Optimization Perspective, NIPS deep learning
workshop, 2014.
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Docs » Examples » LSTM for text generation O Edit on GitHub

Example script to generate text from Nietzsche's
writings.

At least 20 epochs are required before the generated text starts sounding coherent.

It is recommended to run this script on GPU, as recurrent networks are quite computationally
intensive.

If you try this script on new data, make sure your corpus has at least ~100k characters. ~1M is
better.

from __ future__ import print_function

from keras.callbacks import LambdaCallback
from keras.models import Sequential

from keras.layers import Dense

from keras.layers import LSTM

from keras.optimizers import RMSprop

from keras.utils.data_utils import get_file
import numpy as np

import random

import sys

import io

path = get_file(
'nietzsche.txt’,
origin="https://s3.amazonaws.com/text-datasets/nietzsche.txt")
with io.open(path, encoding='utf-8') as f:
text = f.read().lower()
print('corpus lenagth:', len(text))


https://keras.io/examples/lstm_text_generation/
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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=1:0bj.ti Q S
or t=1:obj.timesteps VT ;
W S S
O : LOt—J ’Ot >()t+1 .
obj.layers{t}.last_h = h; UTD Unfold 0
obj.layers{t}.last C=C; . x_ x X

1%}

[v,h]=0bj.layers{t}.activateLayer(X(:,t));

obj.outputs(:,t) = y;
end

outputs = obj.outputs;
end
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Derivations of Backpropagation

Through Time Gradients for LSTM
Neural Networks

Part of a Honors Thesis Regarding LSTM Neural Networks
By Moritz Nakatenus
December 2017
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— N\
O


https://github.com/BlendingInfinite/lstm-matlab/blob/master/LSTMGradientsDerivations.pdf
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dhNext_dh = nextLayer.weights.W_o(:,0bj.o_hArgind)' * dsigmoid(obj, nextLayer.o0) *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(:,0bj.c_hArgind)' * dtanh(obj, nextLayer.C_tild) * diag(nextLayer.i)) ...
* dtanh(obj, nextLayer.C) * diag(nextLayer.0);

delta_h = dhNext_dh * delta_h;



Matlab
Time series forecasting
Using deep learning



IIIIIII




Partition the training and test data

data
data

chickenpox dataset;
[data{:}];

figure

plot(data)

xlabel ("Month")

ylabel( 'Cases")

title("Monthy Cases of Chickenpox")



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

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



Standardize Data

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

dataTrainStandardized = (dataTrain - mu) / sig;

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



numFeatures = 1;
numResponses = 1;
numHiddenUnits

200;

layers = [ ...
sequencelnputLayer (numFeatures)
lstmLayer (numHiddenUnits)
fullyConnectedLayer (numResponses)
regressionlayer];



options = trainingOptions( 'adam', ...
'MaxEpochs',250, ...
'GradientThreshold',1, ...
'Initiall.earnRate’,0.005, ...
'LearnRateSchedule’, 'piecewise’', ...
'LearnRateDropPeriod’', 125, ...
'LearnRateDropFactor',0.2, ...
'Verbose',0, ...
'Plots’', 'training-progress');
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trainNetwork (XTrain,¥Y¥Train, layers,options);
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dataTestStandardized = (dataTest - mu) / sig;
XTest = dataTestStandardized(l:end-1);

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

numTimeStepsTest = numel (XTest);
for 1 = 2:numTimeStepsTest
[net,YPred(:,1)] =
predictAndUpdateState(net,YPred(:,1-1), '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 = sqgrt(mean((YPred-YTest)."2))
rmse = single

2.7348459e+02

Plot the training time series with the forecasted values.
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Project:
Times series prediction
using deep learning
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