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Cl 2{4! - Deep Neural Network
1980s and 1996w

Accuracy neural networks

other approaches

Scale (data size, model S|ze)

© Je ffD an, Trends and Developments in Deep Lear nng Res arch
jer n-trends-an v nts-in- rnin rch



http://www.slideshare.net/AIFrontiers/jeff-dean-trends-and-developments-in-deep-learning-research

Cl 2{4! - Deep Neural Network

Human Performance

Model Accuracy
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Hyper
parameters

Batch size
Learning rate
Number of epochs

ba C kp rO pa g ati O n (gradient descent)
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All Things Distributed

Wemer Vogels” webiog on builkdng scalable and robust dstnbuted systems

MXNet - Deep Learning Framework of Choice at AWS

By Wemer Vogels on 22 November 2014 05:00 AM | Parmaink | Comments ()

oMt Inlo

Werner Vogeds
CTO - Amuron com
Machine leaming is playing an increasingly iImportant role in many areas of owr businesses and our fves

and is being empioyed in a rang® of COMPULIng tasks whers programming expiicit algonthms is ndeastie

Al Amazon, machine learning has been key 10 many of our business processes, from recommendations 1o
frand detection, from inveniony lavels 10 book classification 10 abusive roview detection. And there are

manu maoens anciatewn anase whans wa s macrtuns laaminn sviasciunhs eaanch  aineennu e dronae



https://www.allthingsdistributed.com/2016/11/mxnet-default-framework-deep-learning-aws.html
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@xnet sl Olws- AP~ Dons Commsitys Vo y

Apache MXNet (Incubating) +
A flexible and efficient library for
deep learning. 4 .

Install | Learn Moee . .

MXNet 1,30 Released A 60-minute Gluon Crash Course

We're excaed w0 announce the refiease of MX Nex Oheck owt our guick overview of how 1 use
130! This release inchades Clojere biadiags, Cluon, S imperative interface of MXNet
Gloon pachage eohancoments, ONNX export,

TensRT imegraton. and more!

Lesen Move Lear More

https://mxnet.apache.org/
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Get the latest news from MXNet blogs
on Medium

Contribatons and costomen of MXNet post aboest
Dow 908, geidos. axamples, and stones abost Dair
MOONet expericnces



https://mxnet.apache.org/

https://qithub.com/TuSimple/mx-maskrcnn http://www.tusimple.com



https://github.com/TuSimple/mx-maskrcnn
http://www.tusimple.com/

wr

0
K-

MXNet2]



1. Qo3 2 oo

>>> jmport mxnet as mx

|:g %!% >>> 3 = mx.nd.zeros((100, 50))
>>> b = mx.nd.ones((100, 50))
NDArray API >>>c=a+ b
>>>c += 1

>>> print(c)

>>> import mxnet as mx

>>> net = mx.symbol.Variable('data’)

;0154 >>> net = mx.symbol.FullyConnected(data=net, num_hidden=128)
- L O >>> net = mx.symbol.SoftmaxOutput(data=net)

Symbolic Executor >>> texec = mx.module.Module(net)

>>> texec.forwarcl(data=c)|
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« A& Y0 - Python, Scala, Installing MXNet
R, Julia, Perl, C++

« 2H9AA - Linux, Mac, =
W'ﬂdOWS, ClOUd (AWS), m MacOS ~ Windows

Indicate your preferred configuration. Then, follow the

Devices (Android)
- ZAFE - CPU, GPU
- T§7|Z| - PiP, Docker




Speed up (x)

w@= Resnet 152 =@= Inceptin V3
o= Alexnet < |ded
xS N W W N N
Ideal
HmcerPtion v3
esriet
1225
Alexnet
8.5
475
# GPUs
15 475 8.5 12.25 16 32 64 128 256

+ P2.16xlarge (8 Nvidia Tesla K80 - 16 GPUs)

«  Synchronous SGD (Stochastic Gradient Descent) * 16xP2.16xlarge by AWS CloudFormation

. Mounted on Amazon EFS
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## train data

num_gpus = 4
gpus = [mx.gpu(i) for i in range(num_gpus)]
model = mx.model.FeedForward (

ctx = gpus,

symbol = softmax,

num_ round = 20,

learning rate = 0.01,

momentum = 0.9,

wd = 0.00001)
model.fit(X = train, eval data = val,

batch end callback = mx.callback.Speedometer (batch size=
batch size))
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1: 37.8179370697 -122.478254247 (22.21%)

2: 378331687406 -122.480607948 (18.36%)
3: 378094299055 -122.476638193 (15.52%)
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GLUON

http://gluon.mxnet.io
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http://gluon.mxnet.io/
https://github.com/zackchase/mxnet-the-straight-dope

Gluon Model Zoo&t?

0|2| B2|=l Neural Network 225 B== A&
CreFot ot RE 2|
AlexNet, DenseNet, Inception V3, ResNet V1, ResNet V2,
SqueezeNet, VGG, MobileNet

from mxnet.gluon.model_zoo import vision from mxnet.gluon.model_zoo import vision

resnetl8 = vision.resnetl8_v1() resnetl8 = vision.resnetl8_vl(pretrained=True)
alexnet = vision.alexnet() alexnet = vision.alexnet(pretrained=True)
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model = Sequential() /l
model.add(Embedding(max_features, 128)) \\
model.add(LSTM(128, dropout=0.2, recurrent_dropout=0.2)) \
model.add(Dense(1l, activation='sigmoid'))

model.compile(loss="binary_crossentropy', optimizer="adam',metrics=["'accuracy'])

model.fit(x_train, y_train,
batch_size=batch_size,epochs=15, validation_data=(x_test, y_test))
score, acc = model.evaluate(x_test, y_test, batch_size=batch_size)

gpu_115t — ["ngCO)", ngpu(l)n’ "ngCZ)", ngpu(3)n]
model.compile(loss="categorical_crossentropy’,

optimizer=opt, metrics=['accuracy'], context=gpu_list)
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https://twitter.com/karpathy/status/972295865187512320

20164 10



https://hothardware.com/news/nuance-beefs-up-voicetotext-portfolio-with-acquisition-of-voice-tech-provider-ditech-networks
https://freesound.org/people/SoundEffectsPodcast_com/sounds/256091/

Why MXNet

CTC Loss

(Connectionist Temporal Classification)

Efficient Memory

Multi + Distributed GPUs
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vs. Tensorflow : Deep Bi-directional RNN + o layers

vs. caffe : Distributed CTC


https://www.microway.com/hpc-tech-tips/nvidia-tesla-k20-gpu-accelerator-kepler-gk110-up-close/
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T E 39l Al{| - Deep Speech 2

https://github.com/apache/incubator-mxnet/tree/master/example/speech_recognition

Q
—
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Deep Speech 2: End-to-End Speech Recognition in
English and Mandarin

Baidu Research - Silicon Valley Al Lab®
Dario Amodet, Rishita Anubhai, Eric Battenberg, Carl Case, Jared Casper, Bryan Catanzaro,
Jingdong Chen, Mike Chrzanowski, Adam Coates. Greg Diamos, Erich Elsen, Jesse Engel,
Linxi Fan, Christopher Fougner, Tony Han, Awni Hannun, Billy Jun, Patrick LeGresley,
Libby Lin, Sharan Narang, Andrew Ng, Sherjil Ozair, Ryan Prenger, Jonathan Raiman
Sanjeev Satheesh, David Seetapun, Shubho Sengupta, Yi Wang, Zhigian Wang, Chong Wang,
Bo Xiao. Dani Yogatama, Jun Zhan, Zhenyao Zhu

Recurrent
or
GRU
(Bidirectional)

Batch
Abstract Normalization

We show that an end-to-end deep learning approach can be used to recognize
cither English or Mandarin Chinese speech—two vastly different languages, Be
cause it replaces entire pipelines of hand-engineered components with neural net

works. end-to-end learning allows us to handle a diverse variety of speech includ-
ing noisy environments, accents and different languages. Key to our approach is
our application of HPC wechniques, resulting in a 7x speedup over our previous
system [26]. Because of this efficiency, experiments that previously took weeks

iDor2D
Invariant
Convolution

ol |0 |® ©® |© O @ & |® O
oo |® o o o @ | @ O
/|0 |C||® |©® © @ © ® |® O
o |0 (O |® © @ O @ | @ O

now run in days. This enables us to iterate more quickly to identify superior ar

chitectures and algorithms. As a result, in several cases, our system is competitive
with the transcription of human workers when benchmarked on standard datasets
Finally, using a technique called Batch Dispatch with GPUs in the data center, we

show that our system can be inexpensively deployed in an online setting. deliver-
ing low latency when serving users at scale



https://arxiv.org/abs/1512.02595
https://github.com/apache/incubator-mxnet/tree/master/example/speech_recognition

- Deep Speech 2

arch_deepspeech.py : 80
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https://arxiv.org/abs/1512.02595
https://github.com/apache/incubator-mxnet/tree/master/example/speech_recognition

- Deep Speech 2

arch_deepspeech.py : 102
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https://arxiv.org/abs/1512.02595

A 351 Al - Capsule Network

https://github.com/apache/incubator-mxnet/tree/master/example/capsnet

namic Routing Between Capsules
§ Sabour Nicholas Frosst IA i1 IA 1)
Geoflr . Hinton ’

Google Brain
Toronto
abour, frosst, geoffhinton}@google.com person person

Abstract

ISR HBIe Coba

A capsule is a group of neurons whose activity vector represents the instantiation BN b Gatie
parameters of a specific type of entity such as an object or an object part. We use
the length of the activity vector to represent the probability that the entity exists and
its onentation to represent the instantiation parameters. Active capsules at one level
make predictions, via transformation matrices, for the instantiation parameters of

Whaebee

higher-level capsules. When multiple predictions agree. a higher level capsule
becomes active. We show that a discrimininatively trained, multi-layer capsule
system achieves state-of-the-art performance on MNIST and is considerably better
than a convolutional net at recognizing highly overlapp its. To achieve these
results we use an iterative routing-by ment mechanism: A lower-level capsule
prefers 1o send its output to higher level capsules whose activity vectors have a big
scalar product with the prediction coming from the lower-level capsule

12/17(7+8 SAl) - Ef S8F OiH| 7ty WhE train &, 7ty "2 0 2{=(MNIST, 0.29%)

ro


https://www.kdnuggets.com/2017/11/capsule-networks-shaking-up-ai.html
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https://github.com/apache/incubator-mxnet/issues
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https://github.com/apache/incubator-mxnet/tree/master/example
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Relation Networks for Visual Question
Answering using MXNet Gluon

Overview

Visual Question Answering (VQA) 1s a multi-modal task relating text a1
images through captions or a questionnaire. For example, with a picture of

busy hi ' way,

requires high-level understanding of be
relationships between the
architecture proposed by Deep Mind in 2016, which beat all previous

methods by a significant margin.



https://medium.com/apache-mxnet
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https://www.facebook.com/groups/mxnetkr/
https://www.meetup.com/MXNet-Korea-User-Group/
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