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BN | Layer 1: DL model learn to identify
pixels of light and dark.

Layer 2: DL model learns to identify
simple edges and shapes.

Layer 3: DL model learns to identify
more complex shapes and objects.

Layer 4: DL model learns to identify which
shapes and objects can be used

to define a animal face.
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Jun 10 - Jun 16 2018

0

TensorFlow 85

Keras 46

Natural Language Toolkit ")

w Theano 2
DeepLearning4j 1
Values for this point have partial
—— (incomplete) data available 4

e +-------- +------ Fomm - +------ +--- - +----- Hommm - +------- +----- +-------- +
|PassengerId|Survived|Pclass| Name| Sex| Age|SibSp|Parch]| Ticket| Fare|Cabin|Embarked|
Frmm Fmmmmm - Fmmm——- Frmmm e Fmmm——- Fom - e et - Fmm Frmm - +
| 1| 0| 3|Braund, Mr. Owen ...| male|22.0| 1] 0| A/5 21171|  7.25| null| S|
| 2| 1| 1|Cumings, Mrs. Joh...|female|38.0| 1| 0| PC 17599|71.2833| (85| d|
| 3| 1| 3|Heikkinen, Miss. ...|female|26.0| o| 0|STON/02. 3101282| 7.925| null| S|
| 4| 1| 1|Futrelle, Mrs. Ja...|female|35.0]| 1| 0| 113803| 53.1| C123] S|
| 5| 0| 3|Allen, Mr. Willia...| male|35.0| o| o| 373450| 8.05| null]| S|
| 6| ] 3] Moran, Mr. James| male|null] 0| 0| 330877| 8.4583| null] Q|
| 7| 0| 1|McCarthy, Mr. Tim...| male|54.0]| o| o| 17463|51.8625| E46| S|
| 8| ]| 3|Palsson, Master. ...| male| 2.0]| 3] 1| 349909| 21.075| null] s|
| 9| 1| 3|Johnson, Mrs. Osc...|female|27.0| o| 2| 347742|11.1333| null]| S|
| 10| 1| 2|Nasser, Mrs. Nich...|female|14.0]| 1| 0| 237736|30.0708| null]| d|
| 11 1| 3|Sandstrom, Miss. ...|female| 4.0| 1| 1| PP 9549| 16.7| G6]| S|
| 12| 1| 1|Bonnell, Miss. El...|female|58.0]| 0| 0| 113783| 26.55| C103]| S|
| 13| ] 3|Saundercock, Mr. ...| male|20.0| 0| 0| A/5. 2151|  8.05| null] S|
| 14| ]| 3|Andersson, Mr. An...| male|39.0]| 1| 5| 347082| 31.275| null] S|
| 15| ] 3|Vestrom, Miss. Hu...|female|14.0| 0| 0| 350406| 7.8542| null]| S|
| 16| 1| 2|Hewlett, Mrs. (Ma...|female|55.0] 0| o| 248706|  16.0| null] S|
| 17| ] 3|Rice, Master. Eugene| male| 2.0| 4| 1| 382652| 29.125| null] Q|
| 18| 1| 2|williams, Mr. Cha...| male|null]| o| o| 244373|  13.0| null] S|
| 19| ] 3|vander Planke, Mr...|female|31.0| 1| 0| 345763|  18.0| null] S|
| 20| 1| 3|Masselmani, Mrs. ...|female|null]| o| o| 2649| 7.225| null| d|
Ho-mmm oo - +-------- +------ B L e LT +------ +o-- - +----- Fommm - +------- +----- +------ - +

only showing top 20 rows
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e $------- R s SR +----- +----- $---m - - +

|Survived| Fare|Sex| Age|Pclass|Parch|SibSp|Embarked |
+-------- +------- L e +----- +----- +-------- +
| o| 7.25| 0]|22.0] 3] 0| 1] 0|
| 1|71.2833| 1]|38.0]| 1] 0| 1] 1]
| 1| 7.925| 1]|26.0]| 3| 0| 0| 0|
| 1| 53.1| 1]|35.0]| 1] 0| 1] 0|
| o| 8.05| ©]|35.0] 3] 0| 0| 0|
| 0| 8.4583| 0|null] 3] 0| 0| 2]
| 0|51.8625| ©0]|54.0] 1] 0| 0| 0|
| 0| 21.075| o| 2.0| 3| 1] 3| 0|
| 1]|11.1333| 1]|27.0]| 3| 2| 0| 0|
| 1|30.0708| 1]|14.0]| 2] 0| 1] 1]
| 1| 16.7| 1] 4.0| 3] 1] 1] 0|
| 1| 26.55| 1]|58.0]| 1] 0| 0| 0|
| 9| 8.05| 0]|20.0] 3] 0| 0| 0|
| 0| 31.275| 0]39.0| 3| 5| 1] 0|
| o| 7.8542| 1|14.0| 3| | 0| 0|
| 1| 16.0| 1]|55.0]| 2] 0| 0| 0|
| 0| 29.125| o] 2.0| 3] 1] 4| 2]
| 1| 13.0| o|null| 2] 0| 0| 0|
| o| 18.0| 1]|31.0] 3] 0| 1] 0|
| 1| 7.225| 1|null] 3| 0| 0| 1]
+-------- +------- +---+----F------ +----- +----- +-------- +

only showing top 20 rows
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+-------- +------- e R +------ +----- +----- e +

|Survived| Fare|Sex| Age|Pclass|Parch|SibSp|Embarked|
+-------- +------- -t - +------ +----- +----- +-------- +
| e| 7.25| o 22.0]| 3] 0| 1] 0|
| 1]71.2833] 1| 38.0| 1] 0| 1] 1|
| 1| 7.925| 1| 26.0| 3| 0| 0| 0|
| 1] 53.1| 1 35.0| 1] 0| 1] 0|
| o| 8.e5| o] 35.0| 3| 0| 0| 0|
| @| 8.4583| ©]23.799292929292942 | 3| 0| 0| 2|
| 0|51.8625| 0] 54.0| 1] 0| 0| 0|
| e| 21.075| o] 2.0]| 3| 1] 3| 0|
| 1]11.1333| 1] 27.0| 3] 2| 0| 0|
| 1|30.0708| 1| 14.0| 2| 0| 1] 1|
| 1]  16.7] 1| 4.0| 3| 1] 1] 0|
| 1| 26.55| 1] 58.0| 1] 0| 0| 0|
| e| 8.e5| o] 20.0| 3| 0| 0| 0|
| e| 31.275| o 39.0| 3] 5] 1] 0|
| o| 7.8542| 1| 14.0| 3| 0| 0| 0|
| 1| 16.0| 1| 55.0| 2| 0| 0| 0|
| @] 29.125| o 2.0| 3| 1] 4| 2|
| 1|  13.0| ©]23.799292929292942 | 2| 0| 0| 0|
| e| 18.e| 1| 31.0| 3| 0| 1] 0|
| 1| 7.225| 1]23.799292929292942 | 3| 0| 0| 1|
+-------- +------- -t - +------ +----- +----- +-------- +

only showing top 2@ rows
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g F----- T
features|lable]

F--m e - +----- +
|[-©0.5021631365156...| ©0.0]
|[0.78640361783453...| 1.0]
|[-0.4885798515812...| 1.0]
|[0.42049406976541...| 1.0]
|[-0.4860644284452...| 0.0]
|[-©.4778480503138...| 0.0]
|[0.39559138071911...| ©0.0]
[T- 9.2239573376751...| 0.0]
|[-0.4240179952036...| 1.0]
|[-©.0429313901012...| 1.0]
|[-©0.3119971474347...| 1.0|
|[-©.1137818043187...| 1.0]
|[-0.4860644284452...| 0.0]
|[-0.0186988097783...| 0.0]
|[-©.4900045872454...| 0.0]
|[-0.3260835169963...| 1.0]
|[-0.0619640877174...| 0.0]
|[-©.3864536722600...| 1.0]
|[-©.2858367468204...| 0.0]
|[-0.5026662211428...| 1.0]
Fom - +----- +

showing top 20 rows
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- FREp——— - - S ——————— ¥
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showing top 20 rows
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0.99991945120328. ..
2.02941913478983. ..
72874407797616. ..
-0.7715748122114...
0.94526514986850. ..
0.83225452435252. ..
0.76414347561137. ..
0.67965344587190@. ..
-0.7703785744727. ..
1.13917954766187...
-1.4101139215228...

rawPrediction|
_____ o oo e
.0|[1.43363517591707. ..
.0|[-8.1082996435819. . .
[-8.1082996435819...
-0.1640322959336...
-2.0356964860504. ..
5.521090081355164. ..
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.99999599/576%94. ..
.85958847041939. ..
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.83968520050639. ..
.53732167552789...
.89986599681597. ..
.87478522475214. ..
.85732315266212. ..
.83225668146381. ..
.53787966880031. ..
.93314414983304. ..
.25222774913860. ..
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I PR —— +
| PassengerId|prediction|

+-----—————- +-----——--- +
| 892.0| 0.0]
| 893.0| 0.0]
| 894.0| 0.0]
| 895.0| 1.0]|
| 896.0| 0.0]
| 897.0| 0.0]
| 898.0| 1.0|
| 899.0| 0.0|
| 900.0 | 1.0|
| 901.0| 0.0]
| 902.0| 0.0]
| 903.0| 0.0|
| 904.0 | 1.0|
| 905.0 | 0.0]
| 906.0 | 1.0|
| 907.0]| 1.0]|
| 908.0 | 0.0]
| 909.0 | 1.0|
| 910.0 | 1.0|
| 911.0]| 0.0|
+-----—————- +-----——--- +

only showing top 20 rows
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+----- +------ e +----- +-------- +

| Name| Sex| Ticket|Cabin|Embarked|
- e e e e +
| Mr.| malel A/5 21171| null| S|
| Mrs.|female]| PC 17599| (85| o
|[Miss.|female|STON/02. 3101282 null| S|
| Mrs.|female]| 113803| C123| S|
| Mr.| male 373450| null| S|
oo oo oo e e m e +

only showing top 5 rows
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| id|lgene O]
R o - o S +
2655269116515.47848651208(110.4319989607 |
58842082049|7.5861567381319.62301085621 |
3271987193716.8817869593719.87072997113|
50764877794 16.65906827484110.1961840717|
8215469588316.53945352515(19.73826456185|
5819176077216.6202432897319.70682924127 |
6911767968116.5720074149819.640510671306/|
75047787844 7.2267204486119.75869126501 |
7727302477716.54669231412110.4882518866 |
4235580026916.8495114420319.46446610892 |
3.553372792|7.15170663424110.2534456958 |
6632762975416.5616896669119.37629255419

| sample O]
| sample 1]
| sample 2|
| sample 3|
| sample 4]
| sample 5]
| sample 6|
| sample 7|
| sample 8|
| sample 9|
| sample 10|
|sample 11|
| sample 12|
| sample 13|
|sample 14|
|sample 15|
| sample 16|
| sample 17|
|sample 18|
|sample 19|

ocNeoNoRololoNoNoNoNololololoNoNoNoNoNeNe]

.01

.01 2.0172092900313.
.010.592732094867 1.
.0l 3.511758977914.
.0 3.6636178743114.
.0l 2.6557410747612.
.0 3.4678533137213.
.0 1.224966365](1.
.01 2.8548534265211.
.01 3.9921248742612.
.0 3.6424936424314.
.0l 3.49207108711|
.01 2.94118144936]2.
.0l 3.970347518212.
.0l 1.551048373313.
.01 1.9648421858]2.
.0 2.9013786022913.
.01 3.4609128992]3.
.0 3.0045193696313.
.0l 1.54146527849]2.
4.1675827291313.

gene 2|

36429227014 |
52984592804 |

gene 3| gene_4|

7.145443100119.24060531982 |
6.3268249381110.6338489327|

1830100367616.59683230199|10.2481410545]|
68536833781 16.6696646087319.99909803371|
61847360308|5.66104837265(9.73121719013|
0071775573216.5242047530219.06266141243|
5415396193116.8432552799619.44446829832 |
8413894840716.9761230137319.98225207842 |
- fo—m fom e fom e fom fom +
only showing top 20 rows
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| id[Class|
t——————— t————— +
sample 0| PRAD
sample 1| LUAD
sample 2| PRAD
sample 3| PRAD
sample 4| BRCA
sample 5| PRAD
sample 6| KIRC
sample 7| PRAD
sample 8| BRCA
sample 9| PRAD
R —— —t +

only showing top 10 rows
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sample ©| PRAD
sample 1| LUAD
sample 2| PRAD
sample 3| PRAD
sample 4| BRCA
sample 5| PRAD
sample 6| KIRC
sample 7| PRAD
sample 8| BRCA
sample 9| PRAD

e +----- +

only showing top 10 rows
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only showing top 10 rows
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Model Score vs. Iteration
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Chapter 3: Multi-Label Image Classification
Using Convolutional Neural Networks
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More business info

Takes Reservations No
Delivery No

Take-out Yes

Accepts Credit Cards Yes
Good For Breakfast
Parking Street

Bike Parking Yes
Wheelchair Accessible No
Good for kids No

Good for Groups No
Attire Casual
Ambience Casual
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Model Score vs. Iteration
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Chapter 4: Sentiment Analysis Using
Word2Vec and LSTM Network
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Model Score vs. Iteration
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Chapter 5: Transfer Learning for Image
Classification
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2 times Pool 2 times Pool

&

Conv X 64 Conv X 128
224 X 224 X 3
> G0 s > o) > ()
3 times Pool 3 times Pool 3 times

Conv X 256 Conv X 512 Conv X 512
—p (737512 )
Pool 7XTX512 g g

9 9

6 6

1000
Output
2 Hidden Layers Classes
4096,4096

VertexName (VertexType) nIn,nOut TotalParams ParamsShape Vertex Inputs
input_1 (InputVertex) -, - - -
blockl_convl (ConvolutionLayer) 3,64 1792 W:{64,3,3,3}, b:{1,64} [input_1]
blockl_conv2 (ConvolutionLayer) 64,64 36928 W:{64,64,3,3}, b:{1,64} [blockl_convi1]
blockl_pool (SubsamplinglLayer) - 2] - [blockl_conv2]
block2_convl (ConvolutionLayer) 64,128 73856 W:{128,64,3,3}, b:{1,128} [blockl_pool]
block2_conv2 (ConvolutionLayer) 128,128 147584 W:{128,128,3,3}, b:{1,128} [block2_conv1]
block2_pool (SubsamplingLayer) - 2] - [block2_conv2]
block3_convl (ConvolutionLayer) 128,256 295168 W:{256,128,3,3}, b:{1,256} [block2_pool]
block3_conv2 (ConvolutionLayer) 256,256 590080 W:{256,256,3,3}, b:{1,256} [block3_conv1]
block3_conv3 (ConvolutionLayer) 256,256 590080 W:{256,256,3,3}, b:{1,256} [block3_conv2]
block3_pool (SubsamplingLayer) -, 2] - [block3_conv3]
block4_convl (ConvolutionLayer) 256,512 1180160 W:{512,256,3,3}, b:{1,512} [block3_pool]
block4_conv2 (ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block4_convil]
block4_conv3 (ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block4_conv2]
block4 pool (SubsamplingLayer) -- ] - [block4_conv3]
block5_convl (ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block4 _pool]
block5_conv2 (ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block5_conv1]
block5_conv3 (ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block5_conv2]
block5_pool (SubsamplingLayer) -, 2] - [block5_conv3]

flatten (PreprocessorVertex)

[block5_pool]

-,-
25088,4096102764544  W:{25088,4096}, b:{1,4096}

fcl (DenseLayer) [flatten]
fc2 (Denselayer) 4096,4096 16781312  W:{4096,4096}, b:{1,4096} [fc1]
predictions (DenseLayer) 4096,1000 4097000 W:{4096,1000}, b:{1,1000} [fc2]
Total Parameters: 138357544
Trainable Parameters: 138357544
Frozen Parameters: ©
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,—p(zzuzzum)—b T12 X 12 X 64 | sl [ 112 X 112 X 128 ) sl ( 56 X 56 X 128 )
2 times Pool 2 times Pool
Conv X 64 Conv X 128

224 X224 %3

el [ 56 X 56 X 256 )= ( 28 X 28 % 256 )=l { 28 X 28 X 512 |=——pp{ 14 X 14 X 512 )= ( 14 X 14 X 512
3 times Pool 3 times Pool 3 times

Conv X 256 Conv X 512 Conv X 512

e [ TXTXB]? )y
Pool

ENCR RS
awor
g
]

2 Hidden Layers 8192 parameters

4096,4096
VertexName (VertexType) nIn,nOut TotalParams ParamsShape Vertex Inputs
input_1 (InputVertex) -y- - - -
blockl convl (Frozen ConvolutionLayer) 3,64 1792 Ww:{64,3,3,3}, b:{1,64} [input_1]
blockl_conv2 (Frozen ConvolutionLayer) 64,64 36928 W:{64,64,3,3}, b:{1,64} [blockl_convl]
blockl_pool (Frozen SubsamplinglLayer) -- 0 - [blockl_conv2]
block2_convl (Frozen ConvolutionLayer) 64,128 73856 W:{128,64,3,3}, b:{1,128} [blockl_pool]
block2_conv2 (Frozen ConvolutionLayer) 128,128 147584 W:{128,128,3,3}, b:{1,128} [block2_conv1]
block2_pool (Frozen SubsamplinglLayer) -,- 2] - [block2_conv2]
block3_convl (Frozen ConvolutionLayer) 128,256 295168 W:{256,128,3,3}, b:{1,256} [block2_pool]
block3_conv2 (Frozen ConvolutionLayer) 256,256 590080 W:{256,256,3,3}, b:{1,256} [block3_convl]
block3_conv3 (Frozen ConvolutionLayer) 256,256 590080 W:{256,256,3,3}, b:{1,256} [block3_conv2]
block3_pool (Frozen SubsamplinglLayer) - 0 - [block3_conv3]
block4_convl (Frozen ConvolutionLayer) 256,512 1180160 W:{512,256,3,3}, b:{1,512} [block3_pool]
block4_conv2 (Frozen ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block4_conv1]
block4_conv3 (Frozen ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block4_conv2]
block4 pool (Frozen SubsamplinglLayer) -,- 4] - [block4_conv3]
block5_convl (Frozen ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block4_pool]
block5_conv2 (Frozen ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block5_convl]
block5_conv3 (Frozen ConvolutionLayer) 512,512 2359808 W:{512,512,3,3}, b:{1,512} [block5_conv2]
block5_pool (Frozen SubsamplingLayer)  -,- ] - [block5_conv3]
flatten (PreprocessorVertex) - - - [block5_pool]
fcl (Frozen DenselLayer) 25088,4096102764544  W:{25088,4096}, b:{1,4096} [flatten]
fc2 (Frozen DenseLayer) 4096,4096 16781312 W:{4096,4096}, b:{1,4096} [fc1]
predictions (OutputLayer) 4096,2 8194 W:{4096,2}, b:{1,2} [fc2]

Total Parameters: 134268738
Trainable Parameters: 8194
Frozen Parameters: 134260544
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|£: Cat vs Dog Recognizer - O

Threshold accuracy % bB: Choose an image! Detect!

£y g
e b 5 1)

.
Author: Md. Rezaul Karim, Book: Java Deep Learning Projects, Packt Publishing Ltd., 2018

|/ Cat vs Dog Recognizer - a X | Cat vs Dog Recognizer

Threshold accuracy % (.83  Choose an image! Threshold accuracy % 0.8 | Choose animage! | Detect!

It is a dog! It is a dog!

Author: Md. Rezaul Karim, Book: Java Deep Learning Projects, Packt Publishing Ltd. 2018 Author: Md. Rezaul Karim, Book: Java Deep Learning Projects, Packt Publishing Ltd., 2018
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s/ Cat vs Dog Recognizer

Threshold accuracy % 0.8 | Choose an image!

It is a cat!

Author: Md. Rezaul Karim, Book: Java Deep Learning Projects, Packt Publishing Ltd., 2018

X s/ cat vs Dog Recognizer

Trroshold accuracy % 0.8% | Choose animage! | Detect.

It is a cat!

Author: Md. Rezaul Karim, Book: Java Dee Projects, Packt Publishing Ltd.. 2018
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Chapter 6: Real-Time Object Detection using
YOLO, JavaCV, and DL4J
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VertexName (VertexType) nIn,nOut TotalParams ParamsShape Vertex Inputs

input_1 (InputVertex) -5 - - -

conv2d_1 (ConvolutionLayer) 3,16 432 wW:{16,3,3,3} [input_1]
batch_normalization_1 (BatchNormalization)16,16 64 gamma:{1,16}, beta:{1,16}, mean:{1,16}, var:{1,16}[conv2d_1]
leaky_re_lu_1 (ActivationLayer) -, ) - [batch_normalization_1]
max_pooling2d_1 (SubsamplinglLayer) -5 ) - [leaky_re_lu_1]

conv2d_2 (ConvolutionLayer) 16,32 4608 W:{32,16,3,3} [max_pooling2d_1]
batch_normalization_2 (BatchNormalization)32,32 128 gamma:{1,32}, beta:{1,32}, mean:{1,32}, var:{1,32}[conv2d_2]
leaky_re_lu_2 (ActivationLayer) -5 ) - [batch_normalization_2]
max_pooling2d_2 (SubsamplinglLayer) -, ) - [leaky_re_1lu_2]

conv2d_3 (ConvolutionLayer) 32,64 18432 W:{64,32,3,3} [max_pooling2d_2]
batch_normalization_3 (BatchNormalization)64,64 256 gamma:{1,64}, beta:{1,64}, mean:{1,64}, var:{1,64}[conv2d_3]
leaky_re_lu_3 (ActivationLayer) 5= ) - [batch_normalization_3]
max_pooling2d_3 (SubsamplinglLayer) -, ) - [leaky_re_1lu_3]

conv2d_4 (ConvolutionLayer) 64,128 73728 wW:{128,64,3,3} [max_pooling2d_3]
batch_normalization_4 (BatchNormalization)128,128 512 gamma: {1,128}, beta:{1,128}, mean:{1,128}, var:{1,128}[conv2d_4]
leaky_re_lu_4 (ActivationLayer) e 2] - [batch_normalization_4]
max_pooling2d_4 (SubsamplinglLayer) -5 ) - [leaky_re_1lu_4]

conv2d_5 (ConvolutionLayer) 128,256 294912 W:{256,128,3,3} [max_pooling2d_4]
batch_normalization_5 (BatchNormalization)256,256 1024 gamma: {1,256}, beta:{1,256}, mean:{1,256}, var:{1,256}[conv2d_5]
leaky_re_lu_5 (ActivationLayer) -, ) - [batch_normalization_5]
max_pooling2d_5 (SubsamplinglLayer) -, 2] - [leaky_re_1lu_5]

conv2d_6 (ConvolutionLayer) 256,512 1179648 W:{512,256,3,3} [max_pooling2d_5]
batch_normalization_6 (BatchNormalization)512,512 2048 garrﬁna:{l,512}, beta:{1,512}, mean:{1,512}, var:{1,512}[conv2d_6]

leaky_re_lu_6 (ActivationLayer) -5 2]
max_pooling2d_6 (SubsamplinglLayer) -, )
conv2d_7 (ConvolutionLayer) 512,1024 4718592
batch_normalization_7 (BatchNormalization)1024,1024 4096
leaky_re_lu_7 (ActivationLayer) 5= )
conv2d_8 (ConvolutionLayer) 1024,1024 9437184
batch_normalization_8 (BatchNormalization)1024,1024 4096

:{1024,512,3,3}

:{1024,1024,3,3}

:{125,1024,1,1},

[batch_normalization_6]
[leaky_re_lu_6]
[max_pooling2d_6]
beta:{1,1024}, mean:{1,1024}, var:{1,1024}[conv2d_7]
[batch_normalization_7]
[leaky_re_1lu_7]
beta:{1,1024}, mean:{1,1024}, var:{1,1024}[conv2d_8]
[batch_normalization_8]
[leaky_re_lu_8]
[conv2d_9]

gamma:{1,1024},

gamma:{1,1024},

b:{1,125}

leaky_re_lu_8 (ActivationLayer) -, 2]
conv2d_9 (ConvolutionLayer) 1024,125 128125
outputs (Yolo20utputLayer) -5 2]
Total Parameters: 15867885
Trainable Parameters: 15867885

Frozen Parameters: o

118.jpg

122.jpg

126.jpg

119,jpg

123jpg

127 jpg
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Image Grid. The Grid is responsible tor detecting the car
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B | Object Detection from Video — O X

|
GARMIN. 2017-05-30 21:07:43 51.04923 -14&%¥5983 28 KM/H
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B ' Object Detection from Video - O X

GARMIN. 2017-05-02 21:14:27 ~51.04920 -114.05458 15 KM/H

[581]



Chapter 7: Stock Price Prediction Using
LSTM Network

HIGHEST

OPENING CLOSING

CLOSING OPENING
LOWEST

Bitcoin Price History (USD)

$4,000
(8/13/2017)
$3,000
- $1.000 (6/11/2017)
(11/8/2013)
$2,000
N (5/20/2017)
$100.00
(2% /02.8?1 ) (4/3/2013)
$1.00
(2/9/2011)
$0.10
(10/10/2010
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Sell Orders
Price per BTC
6721.0
6737.9
6738.1
6746.0
6746.1
6750.5
6752.8
6755.9
6756.0

6757.1

BTC Amount
$0.02010571
1$0.60000000
$0.60000000
1$0.03300000
1$0.00373000
10.25000000
$0.06569999
80.42262157
B2.41686827

$0.25000000

© Total BTC available: 1389.60434169

Total: (USD)
$135.14
$4042.74
$4042.86
$22262
$2517
$1687.63
$443.66
$2856.19
$16328.37

$1689.28

Buy Orders
Price per BTC
6720.4
6720.3
6720.2
6720.0
6717.0
6716.1
6713.4
6712.0
6709.6

6709.3

BTC Amount
1$0.05000000
10.08851000
$0.60000000
1$0.03385000
10.01200000
$0.10000000
$0.25000000
$0.01472736
$0.07018430

$0.25000000

O Total USD available: 7169835.14

Total: (USD)
$336.02
$594.82
$4032.12
$227.48
$80.61
$671.61
$1678.35
$98.86
$470.91

$1677.33
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| date|symbol | open | close| low| high| volume]|
+---------- +------ - +---------- +---------- - +--------- +
|2016-01-05| WLTW| 123.43(|125.839996|122.309998 | 126.25|2163600.0|
|2016-01-06| WLTW|125.239998|119.980003|119.940002|125.540001|2386400.0 |
|2016-01-07| WLTW|116.379997|114.949997 | 114.93|119.739998 | 2489500.0 |
|2016-01-08| WLTW|115.480003|116.620003 | 113.5|117.440002 | 2006300.0 |
[2016-01-11| WLTW|117.010002|114.970001|114.089996|117.330002 |1408600.0 |
|2016-01-12| WLTW|115.510002|115.550003 | 114.5|116.059998|1098000.0 |
|2016-01-13| WLTW|116.459999|112.849998|112.589996 | 117.07| 949600.0 |
|2016-01-14| WLTW|113.510002|114.379997|110.050003|115.029999| 785300.0 |
|2016-01-15| WLTW|113.330002|112.529999|111.919998|114.879997|1093700.0 |
|2016-01-19| WLTW|113.660004|110.379997|109.870003|115.870003|1523500.0 |
+---------- +------ - +---------- +---------- - +--------- +

only showing top 1@ rows
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only showing top 10 rows
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Ticker symbol  Security SEC filings GICS Sector GICS Sub Industry Address of Headquarte

MMM 3M Company reports Industrials Industrial Conglomerates St. Paul, Minnesota

ABT Abbott Laboratories reports Health Care Health Care Equipment North Chicago, lllinois

ABBV AbbVie reports Health Care Pharmaceuticals North Chicago, lllinois

ACN Accenture plc reports Information Technology IT Consulting & Other Services Dublin, Ireland

ATVI Activision Blizzard reports Information Technology Home Entertainment Software Santa Monica, California

AYI Acuity Brands Inc reports Industrials Electrical Components & Equipment Atlanta, Georgia

ADBE Adobe Systems Inc reports Information Technology Application Software San Jose, California

AAP Advance Auto Parts reports Consumer Discretionary Automotive Retail Roanoke, Virginia

AES AES Corp reports Utilities Independent Power Producers & Energy Traders  Arlington, Virginia
+------ +-----—— - +-------- - +-------- - +-------— - +
| symbol | avg_open | avg_close| avg_low| avg_high]|
+------ e e el Fo-mm e e il +

| ALXN|108.80929055675361|108.80724465210005 | 107.01665432179338| 110.4220716129398|
| GIS| 47.50769861662885| 47.53702609988646| 47.20578890436999| 47.81829174035188|
| K| 60.7798750891033|60.812451743473225|60.396668640181694| 61.18173103064723|
|  LEN| 33.70927924404085| 33.69652100794552| 33.21101586038595| 34.17997733144158]|
| SPGI| 67.3407944982973| 67.3793473399546| 66.71868329568667| 67.96350737741204 |
|  AvY| 46.31455735584563| 46.33024974460847| 45.88852444948926| 46.74310443303073 |
|  AIV|30.436407484676547| 30.45744606526678|30.130329164585707| 30.74774691770716|
|  MMM|120.07449489443817|120.14518169636774| 119.2890012593643|120.88434149375733 |
|  PKI| 36.43588534619753| 36.45435866685586| 36.10356980363221| 36.76804199318962 |
|  PPG| 73.98004543104427| 74.0137713237798| 73.34484397985231| 74.61900109335991 |
+------ - - - - e e T - - +
only showing top 1@ rows

+------ F--mm - F----mm - F------- F---mmmmm - F---mm - e i e il Fo-mmm - +
|symbol| min_open| max_open|min_close| max_close| min_low| max _low| min_high| max_high|
+------ F--mm - F----mm - F------- F---mmmmm - F---mm - e i e il Fo-mmm - +
| ALXN|22.7250005 |206.660004 | 22.75| 207.839996|22.4300005 | 205.509995|22.8999995 | 208. 880005 |
| GIS| 33.419998| 72.650002| 33.57| 72.639999| 33.110001| 72.0| 33.73| 72.949997|
| K| 46.549999| 86.900002|46.509998| 86.980003| 46.330002| 85.400002 | 46.84| 87.160004 |
| LEN| 12.4| 55.360001| 12.71] 55.59| 11.93| 54.810001 | 12.82| 56.040001 |
|  SPGI| 27.049999|127.900002 | 27.02| 127.559998| 26.950001|126.559998| 27.809999|128.399994 |
| Avy| 23.59| 78.839996|23.969999| 78.839996 | 23.52| 78.480003 | 24.66| 79.269997 |
| A1v| 15.38]| 47.82| 15.21]| 47.59| 15.01| 47.080002 | 15.56| 47.91|
| MMM| 70.129997|181.729996 | 70.93| 181.419998| 68.629997|181.320007 | 72.18|182.270004 |
| PKI| 17.5| 56.869999| 17.49| 56.919998| 17.450001| 56.599998| 17.719999| 57.279999|
| PPG|28.8199995|118.480003 | 28.84|118.8499985 | 28.4799995 | 117.900002 | 29.25|118.949997 |
+------ Fo--mm—---- F---------- t--------- LR LR F--mmm---—- +---------- Fm-mmm———-- Fo--mm----- +

only showing top 10 rows
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Chapter 8: Distributed Deep Learning -
Video Classification Using Convolutional
LSTM Networks

CPU

CPU #o0 CPU #1
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Main app
ificatior le)

(VideoCl

UCF101Record.getDataSetlterator

new UCF101Recordlterable

UCF101Recordlterable.rowStream

UCF 101Recordlterable.
dataSetlteratorFromFile

File channel: reads bytes from file one by one)

MP4Demuxer.createMP4Demuxer
(ICodec class)

new FrameGrab
(JCodec class)

Read N-th frame T

— MP4Demuxer. getVideoTrack

Da?a s
et 5
Read N examples o)

UCF101 Video

List files
~_ Files

Read file by filepath

N

RecordReaderMultiD.

iterator.nextD
Calculate number of frames

& console

JCodecTest [Java Application] C:\Program Files\Java\jre1.8.0_171\bin\javaw.exe (May 31, 2018, 6:40:29 PM)

OK C:\Users\admin-karim\Desktop\VideoData\UCF101_ MP4\ApplyEyeMakeup\v_ApplyEyeMakeup g0l c@1.mp4
OK C:\Users\admin-karim\Desktop\VideoData\UCF101_MP4\ApplyEyeMakeup\v_ApplyEyeMakeup_g@l_c@2.mp4
OK C:\Users\admin-karim\Desktop\VideoData\UCF101_ MP4\ApplyEyeMakeup\v_ApplyEyeMakeup g@l c@3.mp4
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/home/karim/VideoData/UCF101_MP4/

~

Name S... Changed Rights Owner

Ll 5/6/2018 11:19:24 AM FWXIWXT-X karim
ApplyEyeMakeup 5/6/2018 11:22:26 AM FWXIWXI-X karim
ApplyLipstick 5/6/2018 11:24:45 AM FWXIWXI-X karim
Archery 5/6/2018 11:23:20 AM FWXFWXF-X karim
BabyCrawling 5/6/2018 11:21:36 AM FWXIWXF-X karim
BalanceBeam 5/6/2018 11:19:59 AM FWXFWXr-X karim
BandMarching 5/6/2018 11:26:18 AM FWXIWXI-X karim
BaseballPitch 5/6/2018 11:24:05 AM FWXFWXF-X karim
Basketball 5/6/2018 11:20:40 AM PWXFWXF-X karim
BasketballDunk 5/6/2018 11:23:28 AM FWXIWXF-X karim
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P2 Instance Details

Name GPUs vCPUs RAM (GiB) Network Price/Hour* Ri Price /
Bandwidth Hour**
p2.xlarge 1 4 61 High $0.900 $0.425
p2.8xlarge 8 32 488 10 Gbps $7.200 $3.400
p2.16xlarge 16 64 732 20 Gbps $14.400 $6.800
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n

Windows

Free tier eligible
®
[ e g |

Amazon Linux

Free tier eligible

Microsoft Windows Server 2016 Base - ami-68052883 @

Microsoft Windows 2016 Datacenter edition. [English] it
-bi

Root device type: ebs  Virtualization type: hvm

Deep Learning AMI (Ubuntu) Version 9.0 - ami-9d80ad76 ﬁ

Comes with latest binaries of deep learing frameworks pre-installed in separate virtual environments: MXNet, TensorFlow, Caffe, Caffe2, PyTorch, Keras, Chainer, Theano and CNTK. Fully-configured with T
NVidia CUDA, cuDNN and NCCL as well as Intel MKL-DNN

Root device type: ebs  Virtualization type: hvm

Deep Learning AMI (Amazon Linux) Version 9.0 - ami-2982afc2 ﬁ

Comes with latest binaries of deep leaming frameworks pre-installed in separate virtual environments: MXNet, TensorFlow, Caffe, Caffe2, PyTorch, Keras, Chainer, Theano and CNTK. Fully-configured with
NVidia CUDA, cuDNN and NCCL as well as Intel MKL-DNN

64-bit

Root device type: ebs __ Virtualization type: hvm

Memory
age
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ubuntu@ip-172-31-40-27:~$ nvidia-smi

Sat Jun 2 13:50:01 2018

Persistence-M|

Perf Pwr:Usage/Cap]

Driver Version:

Bus-Id

Memory-Usage

384.111

Volatile Uncorr.

GPU-Util

ECC
Compute M.

K80 On
149W

.
|
|

4
|
|

4
|
|

4
|
|

4
|
|

4
|
|

+
|
|

+
|
|

+

Processes:

GPU PID Process

00000000:00:

1244MiB /

00000000:00:

666MiB /

00000000:00:

666MiB /

00000000:00:

666MiB /

00000000:00:

666MiB /

00000000:00:

666MiB /

00000000:00:

666MiB /

00000000:00:

666MiB /

17.0 Off
11439MiB

18.0 Off
11439MiB

19.0 Offt
11439MiB

1A.0 Off
11439MiB

1B.0 Off
11439MiB

1C.0 Off
11439MiB

1D.0 Off
11439MiB

1E.0 Off
11439MiB

0]
Default

GPU Memory
Usage

26536
26536
26536
26536
26536
26536
26536

java
java
java
java
java
java
java

SN oUW N O

ubuntu@ip-172-31-40-27:~% |[J

1229MiB
651MiB
651MiB
651MiB
651MiB
651MiB
651MiB
651MiB




ubuntu@ip-17
Filesystem

1’1111:f.,
ubuntu@i

Step 4: Add Storage

Your instance will be launched with the following storage device settings. You can attach additional EBS volumes and instance store volumes to your instance, or
edit the settings of the root volume. You can also attach additional EBS volumes after launching an instance, but not instance store volumes. Learn more about

storage options in Amazon EC2.

Volume Type (i Device (i Snapshot (i Size (GiB) (i Volume Type (i IOPS (i ;I'r;'lgol:)ghput
i
Root /dev/sdal snap-03b3f6b054709c485 EE General Purpose SSD (GP2) ~| 600/3000 N/A
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Chapter 9: Playing GridWorld Game Using
Deep Reinforcement Learning

agent’s current state

states:s,,s,,S;,5,,S5
actions: a,, a,
rewards:r(s,a)

POLICY

> — Action

[77 ]



State
— Utility
Action

States

3,

Sni

Sq

Actions Q-value
o ...—QLData Reward
Probability

o = 4¥ ==

S;
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Convolutional Agent

input

image

18U [BJNau [EUONN|OAUOD

possible
actions
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v :7‘1 JavaDeepLearningDL4)
v i src/main/java
4 com.packt.JavaDL.AnomalyDetection
# com.packt.JavaDL.CancerPrediction_TCGA
i com.packt.JavaDL.CancerPrediction_TCGA_CNV
v com.packt.JavaDL.ReinforcementLearning
DeepQNetwork java
GridWorld java
Replay.java
4 com.packt.JavaDL.SentenceClassification_CNN
i com.packt.JavaDL.SentimentAnalysisWord2VecLSTM
i com.packt.JavaDL.Titanic

i com.packt.JavaDL.TransferLearning.ImageClassification
# com.packt.JavaDL.TransferLearning.ImageObjectDetection
i com.packt.JavaDL.TransferLearning.VideoObjectDetection
i com.packt.JavaDL.tSNE
4 com.packt.JavaDL.VideoClassification

(# src/test/java

[ src/main/resources

=\ JRE System Library [JavaSE-1.8]

=\ Maven Dependencies

(= bin

[~ data

(=image

[=images

A src

(= target

(= testFolder

[=trainFolder

] pom.xml
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Game State

‘l -

Input Layer (64 length vector)

Hidden Layers

Q-value output layer

Up IDownI Left | Right
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Chapter 10: Developing Movie
Recommendation Systems Using
Factorization Machines

Factorization Machines Based Recommendation (i.e.using FM, AFM, NFM)

Model Based Recommendation (i.e. using LDA,SVD)

Social, Interest and Graph Based Recommendation
(i.e. Facebook, Linkedin)

Collaborative Filtering

(i.e. User-user similarity)

Attribute Based
Recommendation

Item Hierarchy Based
Recommendation

SW1 SW2 SW3

OO0 o >»
N
EAN
&
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users

[1]2[3]4]5]6]7/8[9[10]...|n]

1 I HEN
2] I
o B

~la] |81 | A |

Feature vector x Targety
X, 1|o‘o‘ 1‘ o‘o‘o‘m mﬂmﬂos‘own 13 o‘o‘o‘o‘m !Iy1
X, 1|o‘o‘ o‘ 1‘o‘o‘m mﬂo#o3‘o‘m 14 1‘o‘o‘o‘m l!)g
X, 1|o|o‘ 0‘0‘1‘ o‘m &#0403‘0‘".16 0‘1 ‘o‘o‘m I')@
x,Jo[ 10| o|o|1|o|.fofofosjos| .| sjojojo|o]. 4y,
x50|1‘0‘... o‘o|0‘1‘... o‘olo.s‘o.sl... so‘o‘1|o‘... y5
X o|o|1‘... 1‘0‘0‘0‘ o.s‘o‘o.s‘o‘... 90‘0‘0‘0‘... Eyé
x7o|o‘1‘ 0‘0‘1‘0‘ o.s‘o‘o.s‘o‘... 121‘0‘0‘0‘ y7
A B C |7 NH sw sT [T NH sw ST .. T NH SW ST ..
User Movie Other Movie rated  JTimegl  Last Movie rated
Ne———————
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v =4 FactorizationMachines_MovieRecommendation
v (#src/main/java
## com.packt.JavaDL.MovieRecommendation.DataUtils

v £ com.packt.JavaDL.MovieRecommendation.EDA

ExpploratoryDataAnalysis.java
B com.packt.JavaDL.MovieRecommendation.FMCore

v 4 com.packt.JavaDL.MovieRecommendation.GraphUtil
PlotUtil_Rank.java
PlotUtil_Rating. java

v {f com.packt.JavaDL.MovieRecommendation.Prediction
MovieRankingPrediction.java
MovieRatingPrediction.java

v com.packt.JavaDL.MovieRecommendation.Preprocessing
MovieLensTMFormaterWithMetaData.java
SplitDataWithMetaData.java

v {f com.packt.JavaDL.MovieRecommendation.Tools
Constants.java
Debug.java
JlibfmRuntimeException.java
RLog java
[ TaskType java
Util java
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userId|movield|rating| timestamp
+------ e +------ e it +
1 31 2.5|12607/59144

1 1029 3.0|1260759179

1 1061 3.0(1260/59182

1 1129 2.0(1260759185

1 1172 4.0|1260759205

1 1263 2.0(1260759151

1 1287 2.0|1260759187

1 1293 2.0(1260759148

1 1339 3.5(11260759125

1 1343 2.0(1260759131
+------ e +------ e it +

only showing top 10 rows
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H+---m- - e e +

|movieId| title] genres|
TR — e o mmm oo +
| 1] Toy Story (1995)|Adventure|Animati... |
| 2] Jumanji (1995) |Adventure|Childre.. .|
| 3|Grumpier 0ld Men ...| Comedy | Romance |
| 4|Waiting to Exhale...|Comedy|Drama|Romance]|
| 5|Father of the Bri...| Comedy |
| 6] Heat (1995)|Action|Crime|Thri...|
| 7| Sabrina (1995) | Comedy | Romance |
| 8| Tom and Huck (1995)| Adventure|Children|
| 9| Sudden Death (1995) | Action]|
| 10| GoldenEye (1995)|Action|Adventure]...|
TR — e o mmm oo +

only showing top 10 rows
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title|maxr|minr|cntu
T T TP s T S
Forrest Gump (1994)| 5.0| 1.0| 341
Pulp Fiction (1994)| 5.09| ©.5| 324
Shawshank Redempt...| 5.0| 1.0| 311
Silence of the La...| 5.0| 0.5 304
Star Wars: Episod...| 5.0| 0.5| 291
Jurassic Park (1993)| 5.0| 0.5| 274
Matrix, The (1999)| 5.0| 1.0| 259
Toy Story (1995)| 5.0| 1.0| 247
Schindler's List ...| 5.0| ©.5| 244
Terminator 2: Jud...| 5.0| 1.0 237

e e +--- - ——t----+
only showing top 10 rows
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$-————- +---—+
userld ct

4521340
4681291
3801063
311(1019
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|userId|movield|rating]| title|
+------ +------- +------ t-mmmm - +
| 668] 296 5.0| Pulp Fiction (1994) |
| 668]| 593| 5.0|Silence of the La...|
| 668] 608| 5.0] Fargo (1996) |
| 668| 1213| 5.0 Goodfellas (1999) |
| 668| 1221| 5.0|Godfather: Part I...|
| 668| 2324| 5.0|Life Is Beautiful...]
| 668| 2908| 5.0|Boys Don't Cry (1...]
| 668 2997| 5.0|Being John Malkov...|
+------ +------- +------ L e e +
50:1 1:1 2:1 3:1 4:1 5:1#1 1193

3 0:16:1 2:1 3:14:1 7:1 8:1 9:1#1 661

3 0:110:1 2:1 3:1 4:1 9:1 11:1#1 914

4 9:1 12:1 2:1 3:1 4:1 5:1#1 3408

50:1 13:1 2:1 3:1 4:1 7:1 8:1 14:1#1 2355

3 0:1 15:1 2:1 3:1 4:1 16:1 17:1 14:1 11:1#1 1197

50:118:1 2:1 3:1 4:1 16:1 17:1 5:1#1 1287

5 0:1 19:1 2:1 3:1 4:1 14:1 5:1#1 2804

4 90:1 20:1 2:1 3:1 4:1 7:1 8:1 9:1#1 594

4 0:1 21:1 2:1 3:1 4:1 17:1 8:1 5:1 9:1#1 919
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50:1 1:1 2:1 3:1 4:1 5:1

30:16:12:1 3:14:17:18:109:1
30:1 10:1 2:1 3:1 4:1 9:1 11:1

3 0:115:1 2:1 3:1 4:1 16:1 17:1 14:1 11:1

50:1 18:1 2:1 3:1 4:1 16:1 17:1 5:1
5©:1 19:1 2:1 3:1 4:1 14:1 5:1

4 9:1 20:1 2:1 3:1 4:1 7:1 8:1 9:1

4 9:1 21:1 2:1 3:1 4:1 17:1 8:1 5:1 9:1
50:1 22:1 2:1 3:1 4:1 7:1 8:1 9:1

4 9:1 23:1 2:1 3:1 4:1 9:1

4 9:1 24:1 2:1 3:1 4:1 5:1

v [~ formatted data

= ratings_test.libfm

= ratings_test.libfm.meta

= ratings_train.libfm

= ratings_valid.libfm

= ratings.libfm
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rmse  mae time_pi
0.9275955978932888
0.9407647914787951
0.9184153371129748
0.9176294326054297
0.9132507564794741
0.9137783879031901
0.9103229305286898
0.9112892202865233
0.9158240594263269

red
0.7365065595728909
0.7294899596692839
0.7253438212645523
0.7242150425581235
0.7134487812431016
0.7115911503494833
0.7207182087788873
0.72193143849607
0.7326954653664787

0.037999868392944336

time_learn time_learn2 time_learn4 rmse_train
0.0559999942779541 ©0.621999979019165
0.03400015830993652 0.7159998416900635
0.03299999237060547 0.5260000228881836
0.03399991989135742 0.5379998683929443
0.03600001335144043 0.5269999504089355

NaN
NaN
NaN
NaN
NaN
0.7339999675750732

NaN
NaN
NaN
NaN
NaN
NaN

0.03399991989135742 0.8540000915527344 NaN NaN

0.03599977493286133 0.747999906539917

NaN

0.03399991989135742 0.7970001697540283 NaN

NaN
NaN

0.9198445445939268
0.9319879497222021
0.9070322657717291
0.9056342946016255
0.89951865257831

NaN 0.8996410144580471
0.8948129152871857
0.8940408851122638
0.8974186861344857

0.9

0.8

0.7

0.6

0.5

MSE

0.4

0.2

0.2

0.1

0.0

Training and Test v/s Iteration

0 =

10

Iteration

|—Test v /s Iteration — Training v/s Iteration |

15 20 25 20 35 40 45 50 55 60 65 70 75 BO B> 90 95 100
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Training and Test error/iteration (1000 iterations)
1.0 . .............. .. .............. .. .............. .. .............. .............. e .......

0.9 { Mol a bbbt iz PRISRR Ho f RUR I T8 RO BoTE e obidotll
o8l - ! — I N M -
o7l : | — | — B —

sl U D— AT S— R R— — S b

MSE

osib SRS S SRR SR .............. .............. oeeeeneee o
e — — — H— — H— A SN S— -
N T — T S N — _—
02| A AN S S S _—

oaff U D— U — R E— —— —— —_—

0.0

0 100 200 300 400 500 a00 700 800 Q00 1,000
Iteration

|—Test MSE per iteration — Training MSE per iteration |

v #1 com.packt.JavaDL.MovieRecommendation.Prediction
v [J] MovieRankingPredictionjava
v (& MovieRankingPrediction
&’ createlndexFromFile(String, String, String) : void
& generateTrainAndTestDataSet(String, String, String) : void
@ main(String...) : void
> [J] MovieRatingPrediction.java
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v [=index

= movielndex
=| ratings_test
=| ratings_train

= userindex

LL

MS

0,175

0,150

0,125

0,100

0,075

0,00

0,025

0,000

MSE per Iteration (100 iterations)

0 10 20 30 40 50 &0 70 80 a0 100
Iteration

— MSE per Iteration (100 iteration5}|
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Time

Time per Iteration (100 iterations)

20 30 40 50 &0 70 80 a0 100
Iteration

— Time per Iteration (100 iteraticns]|
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