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Chapter 1: Maths for Neural Networks
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Graphic bundle

convert matrices (o tensor U.DJ'L‘LI:\'
mport ...

Define a 2x2 matrix 1n 3 different ways

1= [[1.e, 2.8], [3.e, 4@]]

2 = np.array(l[[1.8, 2.8], (3.8, 48]], dtype=np.float3z)
3 = tf.constant([[1.@, 2.@], [3.@, 48]1])

rint{(type(ml))
rintifitype(m2)]

rint{type(m3)) Copy Reference KL ¥EC
m Paste £ A
1 = tf.convert_to_tensori{ml, dtype=tf.{loat3iz)
2 = tf.convert_to_tensor(m2, dtype=tf.float32) FamstafromiEila tany A
2 = tf.convert_to_tensorim3, dtype=tf.,float32) Paste Simple OV
i
rint(type(t1)) Column Selection Mode iraes
rint{type(t2))
rint{type(t3)) G sy >
Folding
GoTo
Generate... BEN
4. Debug '‘matrices’ ~{rD

#% Create 'matrices’...

Local History -
Git -
Execute Line in Console NOE

Compare with Clipboard
Flle Encoding

Open on GitHub
) Create Gist...
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@ Testing data
3.5 1 — Fitted line
3.0 1
2.5 1
2.0 1
1.5 A
1.0 A
T T T T
4 6 8 10
100
80
60

100

[4]




Graphic bundle

120

100

80

60

40

20

=20
-20

20

40

60

80

100

120

[5]




Graphic bundle

Chapter 2: Deep Feedforward Networks

R OROSOLC)

First Second Third Output
Layer Layer Layer Layer
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Steps vs Accuracy-No of hidden nodes: 128, sgd step:0.01, std dev:0.1
100

30 ...., ........ ......... ......... | —  Test ACCUI"ECY
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100

Steps vs Training Accuracy- sgd steps: 0.01,0.02, 0.03

— SGD Step 0.01 ||
— S5GD Step 0.02

SGD Step 0.03

¥ = dataset_names = {list} <type 'list'>: ['./notMNIST_
__len__={int} 10

00 ={skr}'./notMNIST_large_v2/A.pickle’

01 ={str}'./notMNIST_large_v2/B.pickle'

02 ={str}"./notMNIST _large_v2/C.pickle’

03 ={str}'./notMNIST_large_v2/D.pickle'

04 = {str}"./notMNIST_large_v2/E.pickle’
K
e
e
X
z

05 ={str}'./notMNIST_large_v2/F.pickle'
06 = {str}'./notMNIST large v2/G.pickle'
07 ={str}'./notMNIST large_v2/H.pickle'
08 = {str}'./motMNIST large_v2/l.pickle'

09 = {str}"./notMNIST_large_v2/J.pickle'

[8]
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v £ dataset_names ={list} <type 'list'>: ['./not

_len__={int} 10

00 = {skr} "./notMNIST _small/A.pickle'
01 ={str}"./notMNIST_small/B.pickle’
02 ={str}"./notMNIST_small/C.pickle’
03 ={str}"./notMNIST_small/D.pickle'
04 = {skr} "./notMNIST_small/E.pickle'
05 = {skr} "./notMNIST _small/F.pickle'
06 = {str} "./notMNIST_small/G.pickle'
07 = {str}"./notMNIST_small/H.pickle'
08 = {str} "./notMNIST_small/l.pickle’
09 = {skr} "./notMNIST small/J.pickle’

NotMNIST DataSet - Single Hidden Layer - 1024 neurons Activation function: RE
120 T T T T T T
80|
60|
40 |-
— Minibatch Accuracy
— Validation Accuracy
I—32-:| 6 2ic| 4c| El:l Btl 1&0 120
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3000

NotMNIST DataSet - Activation functions Minibatch loss
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Chapter 3: Optimization for Neural Networks
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SGD
Momentum
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Adagrad
Adadelta
Rmsprop

- SGD
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ORI
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-15

SGD optimization on saddle point
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Chapter 4: Convolutional Neural Networks

dog

cat
elephant
house

“slide over the image spatially, computing dot products

Convolve the filter with the image

N
] l ---]_ _L
! | = 1_ | | __= 1L [
T ---= L 1 [ I = -y Y
i M Full
Original Convolution Max Convolution Pooalhi)r: . Con#ezted
Image Layer Pooling rnect
____p Filter and image have
| same depth
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32 x 32 x 3 image ------ A
|
5 x 5 x 3 filter
32
5
5
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5x5x3filter: w

wT +b

32 x 32 x 3 image

| number : the result of taking a dot product between

the filter and a small 5x5x3 chunk of the image ( 5%5%3
L = 75-dimensional dot product + bias)

32 x 32 x 3 image
5 x5 x 3filter : w
5x 5 x 3filter : w

<j;j;?sz
[
<

w

28 x 28 x 1 activation map

28 x 28 x 1 activation map

Z

28

i
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32 x 32 x 3 image

32

Six 5 x 5 x 3 filters

il

e

28

28 x 28 x 6 activation map
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Input Image

f(t)

Kernel

]

a(t)
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e
!

( Convolution j ------- *[ tf.nn.conv2d J

( Relu } ------ *[ tf.nn.relu

)

Y

( Convolution ]. ------- r[ tf.nn.conv2d j

)

( Relu } ------- >[ tf.nn.relu
!

[ Pooling Layer } ------- P[ tf.nn.max_pool j

( Fully Connected |

| e } >(tf.matmul(x,W) + bj
11100 L0 1]

input = 0111 kernel = 210
00110 e
00100
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- e -
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L

kernel

SR RS
(SR I I
[ B |
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L -SSR

input

IJ

+170 411 4 0°0 + 0%1 + 10 + 0°1 + 00 + 1*1
+1°0+ 01 +0°0 + 11+ 1°0 + 0*1 + 10 + 1*1
+0%0 + 01 + 10 + 1°1 +1°0 + 11 + 10 + 01
+0%0 +1*1 +0°0 + 0"1 +0°0 + 0*1 + 0°0 + 11
+170 4 191 4 0°0 4 171+ 10 + 01 + 10 + 01
+10+ 11+ 1°0+ 11+ 00 + 111 + 0°0 + 01—

- - - Y - T

kernel

Image with strides - 1,3,3,1
0.0 1.0 2.0(3.0 4.0 5.0

.1 1.1 2.1|3.1 4.1 5.1
0.2 1.2 2.2|3.2 4.2 5.2
0.3 1.3 2.3 3.3 4.3 5.3
0.4 1.4 2.4 3.4 4.4 5.4
9.5 1.5 2.5 3.5 4.5 5.5

0.0 0.5 0.0

0.0 0.5 0.0

0.0 0.5 0.0

3.2 4.2 5.2
4
4

0.0 1.0 2.0|3.0 4.0 5.0
0.1 1.1 2.1|3.1 4.1 5.1

6.5 1.5 2.5 3.5 4.5 5.5
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0.0 1.0 2.0 3.0 4.0 5.0
0.1 1.1 2.1 3.1 4.1 5.1
0.2 1.2 2.2 3.2 4.2 5.2
0.3 1.3 2.3|3.3 4.3 5.3
0.4 1.4 2.4|3.4 4.4 5.4
0.5 1.5 2.5(3.5 4.5 5.5
0.0 1.0 2.0 3.0 4.0 5.0
0.1 1.1 2.1 3.1 4.1 5.1
0.2 1.2 2.2 3.2 4.2 5.2
0.3 1.3 2.3|3.3 4.3 5.3
0.4 1.4 2.4|3.4 4.4 5.4
0.5 1.5 2.5|3.5 4.5 5.5

inputs:

inputs:

In this example:

¢ Input width = 13
o Filter width =6
e Stride=5

e "VALID" = without padding:

12 3
I

4 5 6 7 8 9 18 11 (12 13)

e “SAME" = with zero padding:

pad|

@ |1 2 3

dropped
|

| pad

4 5 6 7 8 9 10 11 12 13|e @

L
R Re
S ]
PN
S LN
PP

2.0

[22]
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validation_size ={int} 58

True: dogs

True: cats

True: cats

‘ num_channels ={int} 3 |

filter_size1 ={int} 3

num_Filters ={int} 32
| |

e 1 | D
i ! R I D_____ ] 1 | E[ /|;| cat
--------- LR (=
. . . M . Fully
Original Convolution Max Convolution ax  Convolution  Max Connected
Image Layer Pooling Layer Pooling Layer Pooling Layers
+ images.shape = {tuple} <type "tuple's: (291, 128, 128, 3)

[23]
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+ biases ={Vvariable} <tf.variable 'variable_1:0" shape=(32,) dtype=Ffloat32_ref>

+ weights = {Variable} <tf.Variable 'Variable:0' shape=(3, 3, 3, 32) dtype=Ffloat32 ref>

‘ num_Filters1 ={int} 32 ‘

Filcer_size2 ={int} 3
[ ]

{num_ﬁltersZ:{int} 32 ‘

‘ + y_true ={Tensor} Tensor("y_true:0", shape=(?, 2), dtype=Ffloat32) ’

‘ + y_true_cls ={Tensor} Tensor("ArgMax:0", shape=(?,), dtype=int64) J

filter_size3 ={int} 3 ‘

num_filters3 ={int} 64 ‘

num_Filters2 ={int} 32 ‘

‘ + layer_flat = {Tensor} Tensor("Reshape_1:0", shape=(?, 16384), dtype=Ffloat32)

‘ num_Ffeatures = {int} 16384 ‘

’ fc_size ={int} 128 ‘

[24]
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True: cats, Pred: dogs True: cats, Pred: dogs True: cats, Pred: dogs

True: cats, Pred: dogs True: cats, Pred: dogs True: cats, Pred: dogs
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Chapter 5: Recurrent Neural Networks

!

!

RNN
t-1)

Y

RNN
®)

Output

!

. RNN

—— State

|

!

t+1)

!

Input
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Chapter 6: Generative Models
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Chapter 7: Deep Belief Networking
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Chapter 8: Autoencoders

Basic AutoEncoder
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Basic AutoEncoder Weights
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Basic AutoEncoder Images
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Additive Gaussian Noise AutoEncoder Images
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Cost - Basic Encoder and Cost - Additive Guassian
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Cost - Additive Guassian and Cost Sparse Encoder
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Chapter 9: Research in Neural Networks
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Appendix : Getting started with T
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