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What is MXNet?

Deep learning platforms

http://www.slideshare.net/NVIDIA/nvidia-ces-2016-press-conference
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What is MXNet?

MXNet

MXNet: A Flexible and Efficient Machine Learning Library for Heterogeneous Distributed Systems
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Why MXNet?

Windows support
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Installation
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Installation

DRAT repo

For Windows and Mac users

install.packages("drat", repos="https://cran.rstudio.com")
drat:::addRepo("dmlc")
install.packages("mxnet")
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MNIST demo
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MNIST demo

MNIST demo

library(mxnet)
train <- read.csv("train.csv", header=TRUE)
test <- read.csv("test.csv", header=TRUE)
train <- data.matrix(train)
test <- data.matrix(test)
train.x <- train[,-1]
train.y <- train[,1]
train.x <- t(train.x/255)
test <- t(test/255)

The dataset: https://www.kaggle.com/c/digit-recognizer/data
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MNIST demo

MNIST demo

data <- mx.symbol.Variable("data")
fc1 <- mx.symbol.FullyConnected(data, name="fc1", num_hidden=128)
act1 <- mx.symbol.Activation(fc1, name="relu1", act_type="relu")
fc2 <- mx.symbol.FullyConnected(act1, name="fc2", num_hidden=64)
act2 <- mx.symbol.Activation(fc2, name="relu2", act_type="relu")
fc3 <- mx.symbol.FullyConnected(act2, name="fc3", num_hidden=10)
softmax <- mx.symbol.SoftmaxOutput(fc3, name="sm")
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MNIST demo

MNIST demo

graph.viz(softmax$as.json())
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MNIST demo

MNIST demo

mx.set.seed(0)
model <- mx.model.FeedForward.create(softmax, X=train.x,

y=train.y, ctx=mx.gpu(), num.round=10,
array.batch.size=100,
learning.rate=0.07, momentum=0.9,
eval.metric=mx.metric.accuracy,
initializer=mx.init.uniform(0.07),
batch.end.callback

= mx.callback.log.train.metric(100))
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MNIST demo

Convolutional Neural Network

# input
data <- mx.symbol.Variable('data')
# first conv
conv1 <- mx.symbol.Convolution(data=data, kernel=c(5,5), num_filter=20)
tanh1 <- mx.symbol.Activation(data=conv1, act_type="tanh")
pool1 <- mx.symbol.Pooling(data=tanh1, pool_type="max", kernel=c(2,2), stride=c(2,2))
# second conv
conv2 <- mx.symbol.Convolution(data=pool1, kernel=c(5,5), num_filter=50)
tanh2 <- mx.symbol.Activation(data=conv2, act_type="tanh")
pool2 <- mx.symbol.Pooling(data=tanh2, pool_type="max", kernel=c(2,2), stride=c(2,2))
# first fullc
flatten <- mx.symbol.Flatten(data=pool2)
fc1 <- mx.symbol.FullyConnected(data=flatten, num_hidden=500)
tanh3 <- mx.symbol.Activation(data=fc1, act_type="tanh")
# second fullc
fc2 <- mx.symbol.FullyConnected(data=tanh3, num_hidden=10)
# loss
lenet <- mx.symbol.SoftmaxOutput(data=fc2)
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MNIST demo

LSTM

# lstm cell symbol
lstm <- function(num.hidden, indata, prev.state, param, seqidx, layeridx, dropout=0) {

if (dropout > 0)
indata <- mx.symbol.Dropout(data=indata, p=dropout)

i2h <- mx.symbol.FullyConnected(data=indata,
weight=param$i2h.weight,
bias=param$i2h.bias,
num.hidden=num.hidden * 4,
name=paste0("t", seqidx, ".l", layeridx, ".i2h"))

h2h <- mx.symbol.FullyConnected(data=prev.state$h,
weight=param$h2h.weight,
bias=param$h2h.bias,
num.hidden=num.hidden * 4,
name=paste0("t", seqidx, ".l", layeridx, ".h2h"))

gates <- i2h + h2h
slice.gates <- mx.symbol.SliceChannel(gates, num.outputs=4,

name=paste0("t", seqidx, ".l", layeridx, ".slice"))

in.gate <- mx.symbol.Activation(slice.gates[[1]], act.type="sigmoid")
in.transform <- mx.symbol.Activation(slice.gates[[2]], act.type="tanh")
forget.gate <- mx.symbol.Activation(slice.gates[[3]], act.type="sigmoid")
out.gate <- mx.symbol.Activation(slice.gates[[4]], act.type="sigmoid")
next.c <- (forget.gate * prev.state$c) + (in.gate * in.transform)
next.h <- out.gate * mx.symbol.Activation(next.c, act.type="tanh")

return (list(c=next.c, h=next.h))
}
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A shiny app

A shiny app
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A shiny app

A shiny app

model <- mx.model.load("Inception/Inception_BN", iteration = 39)
synsets <- readLines("Inception/synset.txt")
mean.img <-

as.array(mx.nd.load("Inception/mean_224.nd")[["mean_img"]])
im <- load.image(src)
normed <- preproc.image(im, mean.img)
prob <- predict(model, X = normed)
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Get started!

Go to http://mxnet.dmlc.ml/ to get started!
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Thanks

Thank you for the time!
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