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System Auto Encoder LeNet

Motivation ‘
"“‘ void AutoEncoder::Init()
{
. Kt int total layer = 8;
Deep neural network IS d bIaCk bOX ““‘ m layers = std::vector<lLayer*>(total layer);
The paCkageS Of deep neural Work (Ilke TorChI “", m_layers[@] = new FullyConnectedLayer(m_sample size, 128, RELU);
m _layers[1] = new FullyConnectedlLayer(128, 64, RELU);
pyTorChl Tensorflow} Caffel MXNet) are anOther g § o m_layers[2] = new FullyConnectedLayer(64, 12, RELU); (é:.
c 1 3] = FullyC tedL 12, 2, RELU); Y =
bIaCk bOXES _§ % 0.;: % m _layers[3] = new FullyConnectedLayer( ) O g
. - — de 1 idx = 4;
Understand what happened in these black boxes 3 o e
L o m layers[4] = new FullyConnectedlLayer(2, 12, RELU);
:." 64 m layers[5] = new FullyConnectedlLayer(12, 64, RELU); 10
S m_layers[6] = new FullyConnectedlLayer(64, 128, RELU);
. K ] m layers[7] = new FullyConnectedlLayer(128, m_sample size, SIGMOID); )
<128 128" - . . . o < 50
return Network::connect_layers(); . Convolution Max Pooling Convolution ~ Max Pooling 3 ’
Implement deep neural network in C++ from : : ; 5 10@5X5 10@2X2 20@5X5 20@2X2
= 28X28=784 28X28=784 . 320

scratch, including training and testing, which has : . : .
the following properties Network Architecture MoonRiver Implementation Network Architecture
o Independence: MoonRiver shouldn’t have any : :
dependence on any third-party libraries. It
should be easily compiled just using standard
C++ compilers.
Portability: MoonRiver should be easily ported

void LeNet::Init()

[ ] [ ] [ ] _[
Training Setting int total layer - g;
m layers = std::vector<Layer*>(total layer);

Tra|n|ng S|Ze m _layers[@] = new Convolutionallayer(1l, 10, 5, RELU);
] ] . . m layers[1] = new MaxPoollayer(2);

on any OSes, |nC|Ud|ng W|ndOWS, LIhUX, and o 60.000 MNIST |mages m layers[2] = new Convolutionallayer(1@, 20, 5, RELU);
’ m layers[3] = new MaxPoollayer(2);

MacOS.

Convenience: MoonRiver should make users
easily build any neural networks they want.
Scalability: MoonRiver should be easily scaled
to build large neural network in minimum effort.

Mini-batch Size: 64
Total Epochs: 10

Optimizer ]
o Momentum m_layers[7]
Cost Function return Network: : connect_layers();
o Negative Log Likelihood }

MoonRiver Implementation

m layers[4] = new FlattenLayer();

new FullyConnectedlLayer(320, 50, RELU);
new FullyConnectedlLayer(50, 10);

new SoftmaxLayer(10);

Training Setting

Training Size

o 60,000 MNIST training images
Mini-batch Size

o 64

Total Epochs

o 10

Optimizer

o Adam

Cost Function

o MSE Loss + Code L2 regularization F t W k
o MSE Loss u u re O r

Testing Result

Testing Sze

o 10,000 MNIST images 0.038 98.97% (9,897/10,000)

Activation

Convolutional Layer
Fully Connected Layer
Max Pooling Layer
Flatten Layer

Softmax Layer

Linear
Relu

Tanh
Sigmoid

Optimizer Cost Function

SGD
Momentum
RMSprop
Adam

Mean Square
Negative Log
Likelihood

Support GPU acceleration
Support Recurrent Neural Network, like LSTM

Support GAN
Convert existed trained network, like AlexNet, VGG-Net,
or ResNet, into MoonRiver accepted network format

MNIST Data Loader

Mini-batch Random Sampler
Network Saving / Loading




