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Seeing Al

Turning the visual world into an audible experience.
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— Artificial Intelligence

Well! You may
know this. . - @%} Machine Learning

— Deep Learning
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Deep Learning

“ Artificial Neural Network

@ Biological Neural Network &7 :.754 0%
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Convolution Neural Network (CNN)
Recurrent Neural Network (RNN)
Long Short Term Memory (LSTM)
Generative Adversarial Network (GAN)

Autoencoder
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Data -> CORPUS
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s, ] Supervised Learning

Welll You may

| Unsupervised Learning
know this...a refresher

Reinforcement Learning



B® Microsoft

Machine Learning Model

Testing
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Popular Deep Learning Frameworks

— ‘¢ TensorFlow
CNTK @dxnet
é’ Caffe?

Keras PYTHRCH



o Microsoft

Foundation: A Neural Network Algorithm
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Single Perceptron Multilayer Perceptron




Neural Network

- Feed Forward

™ Back Propagation
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The Beginning...

Lots of Training Data

LU

Significant Computational
Resources




Coffee Mode

Model Development and Training
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Data Collection...A Task

* Image Re-sizing and
Standardization
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e Resolution & Features

* Variety (Angles,
Background)
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Data Augmentation
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Image Source: https://deeplearningsandbox.com/



Transfer Learning

_ .
Pre-Trained Models

R ¢

Reload the weights
&

_/

Freeze Pre-trained Layers

Aggregate Model
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Designing a DNN

o Epoch Learning rate Activation Regularization Regularization rate Problem type
>l
000,000 0.03 Tanh None 0 Classification

4 ‘rt DATA FEATURES + — 2 HIDDEN LAYERS OUTPUT

Which dataset do Which properties do Test loss 0.503 _
you want to use? you want to feed in? Y — Y= Training loss 0.504
4 neurons 1 neuron
- 3
: -0
. Ratio of fraining to
test data: 50% 3
—e

Noise: 0

QENEEEN

Batch size: 10

—

REGENERATE

e Trial & Error

Show test data Discretize output
O O |

Resource: http://playground.tensorflow.org




A few knobs to adjust

Data

Features (X)

Learning Rate

Problem Type

Hidden Layers

# of Neurons

Activation

Epoch

lterations

Batch Size

Pool Size

Test Loss

Training Loss

Output (Y)
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Convolutional Neural Network

0 0 0 Kernel Matrix
100 | 97 | 96 0 -1 0 320
103 | 101 | 102 -1 & -1

0 | 101 | 98 | 104 | 102 | 100 0 -1 0

0 | 99 | 101 | 106 | 104 | 99

0 | 104 | 104 | 104 | 100 | 98

Image Matrix Lokl Tl e et Gl Vel ! Output Matrix

+0*—-14+ 1055+ 102 —1
40«04 103 *« ~14+99«0 =320

Convolution with horizontal and
vertical strides=1

Image Source: http://machinelearninguru.com/computer_vision/basics/convolution/convolution_layer.html
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End to End — A Summary

Data Sources Ingest / Prepare Model

|

Azure Blob - ."’} Y. h ///W
Raw storage : ‘\—1 o O r wliells J“‘
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-+ ' MobileNets
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Train with Cloud Al Deploy

Visual Studio
Tools for Al

Azure Machine
Learning

CoreML

Azure Machine
Learning

.....................................................................................

: Model: :

_ : J ‘ MobieNet in Keras '
Currency Dataset - :
Deep Learning ' :

Virtual Machine : :

(DLVM) ' ’
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Deep Learning Virtual Machine
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Azure Machine Learning Studio
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