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Amount of data

How do data science techniques scale with amount of data?
Andrew Ng
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Convolution

Non Linearity (ReLU)

Pooling

Classification (Fully Connected Layer)

12
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Convolution Pooling Convolution Pooling Fully Fully Output Predictions
+ RelU + RelU Connected Connected
Dog (0)
Cat (0)
Boat (1)
Bird (0)

g = \_:-lfuy_q,w! - uu";/ufl‘.

Feature Extraction from Image Classification
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ResNet-152

convl

bn_convi
scale_convl

convl_relu

pooll

res2a_branch2a
bnZa_branch2a

scaleZa_branchZa

res2a_branch2a_relu

ResNet-152
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ayers.Flatten())
ayers.Dropout(0.5))
ayers.Dense(512, activation="relu"))
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data augmentation + dropoutft4~: acc-83%

Training and validation accuracy
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(object identity)

3rd hidden layer

(object parts)

2nd hidden laver
(corners and

contours)

1st hidden layer

(edges)

Visible layer
(input pixels)
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Xception
InceptionV3
ResNet50
VGG16
VGG19
MobileNet
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from keras.applications import VGG16

conv_base = VGG16(weights='imagenet/,
include_top=False,
input_shape=(150, 150, 3))
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features_batch = conv_base.predict(inputs_batch)
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M2 (fF FHdropoutBh 1L L&) -

model = models.Sequential()

model.add(layers.Dense(256, activation="relu’,
input_dim=4 * 4 * 512))

model.add(layers.Dropout(0.5))
model.add(layers.Dense(1, activation="'sigmoid'))
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Training and validation accuracy
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from keras import models
from keras import layers

model = models.Sequential()
model.add(conv_base)
model.add(layers.Flatten())
model.add(layers.Dense(256, activation="relu'))

model.add(layers.Dense(1, activation="sigmoid’))
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Training and validation accuracy
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conv_base.trainable = True

set_trainable = False
for layer in conv_base.layers:
if layer.name == 'layer name":
set_trainable = True
if set_trainable:
layer.trainable = True
else:
layer.trainable = False
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Training and validation accuracy
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Invasive Species Monitoring

|[dentify images of invasive hydrangea
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Dog Breed Identification

Determine the breed of a'degin an image
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Plant Seedlings Classification

Determine the species of a seedling from an image
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=~ 4-—Learnware

Frontiers of Computer Science, 2016
DOI 10.1007/s11704-016-6906-3
PERSPECTIVE

MEETTLNEI: on the future of machine learning

Zhi-Hua ZHOU

National Key Laboratory for Novel Software Technology, Department of Computer Science
&lechnology, Nanjing University, Nanjing 210023, China
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A learnware is a well-performed pre-trained machine

learning model with a specification which explains the

purpose and/or specialty of the model.
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Distilling the Knowledge in a Neural Network

Geoffrey Hinton, Oriol Vinyals, Jeff Dean
(Submitted on 9 Mar 2013)

A very simple way to improve the performance of almost any machine learning algorithm is to
their predictions. Unfortunately, making predictions using a whole ensemble of models is cumi
deployment to a large number of users, especially if the individual models are large neural net
compress the knowledge in an ensemble into a single model which is much easier to deploy 2
technigue. We achieve some surprising results on MNIST and we show that we can significan
by distilling the knowledge in an ensemble of models into a single model. We also introduce a

many specialist models which learn to distinguish fine-grained classes that the full models cor
trained rapidly and in parallel.
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