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Want to get started with deep learning?
Prototyping a deep learning image classifier

Thomas Ellebaek, Ferring Pharmaceuticals,
MLO2 PhUSE EU Connect 2018,
November 5th 2018
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{Alligator, Beaver, Cat, Dog, ..., Zebra}
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Teradata report based on survey conducted July 2017:

"80% report that some form of Al is already in production in their organization”

(EB9867_State of Artificial_Intelligence_for_the Enterprises.pdf)

Customer service

Security & risk 40%
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Marketing 52%

Finance 26%

No area is driving revenue from Al I 2%
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Teradata report based on survey conducted July 2017:

"80% report that some form of Al is already in production in their organization”
(EB9867_State of Artificial_Intelligence_for_the Enterprises.pdf)
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Growing Use of Deep Learning at Google
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ImageNet Classification with Deep Convolutional ImageNet results (tOp-5)

Neural Networks 30
25
Alex Krizhevsky Ilya Sutskever Geoffrey E. Hinton
University of Toronto University of Toronto University of Toronto
krizRcs.utoronte.ca 1lyalcs.utoronto.ca hinton@cs.uteoronto.ca 20
g 16.4
Abstract [0
~ 15
S
We trained a large, deep convolutional neural network to classify the 1.2 million (@)
high-resolution images in the ImageNet LSVRC-2010 contest into the 1000 dif- =
ferent classes. On the test data, we achieved top-1 and top-5 error rates of 37.5% LU 10

and 17.0% which is considerably better than the previous state-of-the-art. The
neural network, which has 60 million parameters and 650,000 neurons, consists
of five convolutional layers, some of which are followed by max-pooling layers,

and three fully-connected layers with a final 1000-way softmax. To make train- 5
ing faster, we used non-saturating neurons and a very efficient GPU implemen-
tation of the convolution operation. To reduce overfitting in the fully-connected
layers we employed a recently-developed regularization method called “dropout™

that proved to be very effective. We also entered a variant of this model in the 0 .

ILSVRC-2012 competition and achieved a winning top-5 test error rate of 15.3%,
compared to 26.2% achieved by the second-best entry. 20 11 20 12 20 13 20 14 20 15

AlexNet

that proved to be very effective. We also entered a variant of this model in the
ILSVRC-2012 competition and achieved a winning top-5 test error rate of 15.3%,
compared to 26.2% achieved by the second-best entry.
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Hair length Female

Shoe size Male
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Input layer Hidden layer 1 Output layer

Shoe size and
hair length

Gender

Neuron output:
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k=0

Activation function:
(rectified linear unit — ReLU)

g(a) = max(0,a)
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Activation function:
(rectified linear unit — ReLU)

g(a) = max(0,a)
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Hidden layer 2

Input layer Hidden layer 1 Output layer

Shoe size and
hair length

Gender

Neuron output:

qli—1
[ _ [i-1],[1-1]
;=g Wy 2
k=0

Activation function:
(rectified linear unit — ReLU)

g(a) = max(0,a)

Loss function:
(categorical cross entropy)
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: - 1 cell
1= - 2 cells
i ipe— - 3 cells
- = 4 cells
- = 5 or more cells
INPUT (ONVOLUTION + RELU POOLING CONVOLUTION + RELU POOLING J FLATTEN COLUI::‘C{:TED SOFTMAX J
FEATURE LEARNING CLASSIFICATION

https://se.mathworks.com/discovery/convolutional-neural-network.html
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200
800 A
700 A
- b
Training 2246 500 -
Validation 15% 440 400 -
Test 15% 438 001

200 1
100 4

1 2 3 4 5 6
Number of cells at day 2, training data

true label: 1 true label: 2 true label: 3 true label: 4
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Intel® Core™ i7-6500U CPU @ 2.50GHz,

4 logical processors,
16 GB DDR3 RAM

Azure Standard_NC6,

6 CPU,
1 GPU (one-half NVIDIA Tesla K80 card),

56 GiB RAM

285

/s

Standard Datagen
epoch epoch

340s

8s
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Test accuracy: 55.9% >> 35.7%

Predicted labels

Predicted (%)

1 2 3 4 | >=5
1 2 3 4 >=5
3 0,18 | 0,02 | 0,02 | 0,00
1 79 18 2 2 0 .
$ 2 8 || v ] o S 2 |007]063]|014]|0,16| 0,00
1] )
= 3| 1]2]|12]|2]|:s © 3 |002|034(021/034]0,09
4]0 |18)|19]67| 18 < 4 |000|015]|016 0,55/ 0,15
>=5 0 3 5 18 11
>=5 | 0,00 | 0,08 | 0,14 | 0,49 | 0,30

5 wrongly predicted examples

pred: 3 (51.1%), true label: 2 pred: 4 (77.0%), true label: 5

pred: 1 (87.8%), true label: 2

pred: 3 (93.0%). true label: 4 pred: 2 (65.2%). true label: 4

2 correct predicted examples
pred: 2 (78.4%), true label; 2

pred: 4 (97.6%), true label: 4
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Python
Data Science.
Handbook «

ESSENTIAL TOOLS FOR WORKING WITH DATA

-~ Jake VanderPlas

Andrew Ng

Co-founder, Coursera; Adjunct Professor, Stanford University;
formerly head of Baidu Al Group/Google Brain

Stanford University
deeplearning.ai

https://machinelearningmastery.com/

Welcome to Machine Learning Mastery!

MACHINE

Hi, I'm Jason Brownlee Ph.D. and | help developers like you skip years ahead.
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» Technology Is ready Python
_ _ Data Science,
» Data Is the most important asset Handbook

Andrew Ng

Co-founder, Coursera; Adjunct Professor, Stanford University;
formerly head of Baidu Al Group/Google Brain

Stanford University
deeplearning.ai

https://machinelearningmastery.com/

Welcome to Machine Learning Mastery!

MACHINE

Hi, I'm Jason Brownlee Ph.D. and | help developers like you skip years ahead.
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» Technology is ready Python
. _ Data Scienc
» Data is the most important asset Handbook

Andrew Ng

Co-founder, Coursera; Adjunct Professor, Stanford University;
formerly head of Baidu Al Group/Google Brain

Stanford University
deeplearning.ai

Questions?

® https://machinelearningmastery.com/

Welcome to Machine Learning Mastery!

Hi, I'm Jason Brownlee Ph.D. and | help developers like you skip years ahead.
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