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Model: "sequential"

Layer (type) Output Shape Param # .

dense_layer (Dense) (None, 18@) 7858

Total params: 7,86@
Trainable params: 7,858
Won—trainable params: @

Train on &4B@@@ samples, validate on 12008 samples

Epoch 1/2@@

4LBORBf4BRAR [ 1 — 1s 3lus/sample — loss: 2.1276 —
ccuracy: @.2322 — val_loss: 1.9688 — val_accuracy: @.3%9@8

Epoch 2/2@@

4LBORBf4BRAR [ 1 — 1s 23us/sample — loss: 1.B261 —
ccuracy: ©8.5141 — val_loss: 1.6B4B — val_accuracy: @.6277

Epoch 3/2@8

4LBORBf4BRAR [ ] — 1s 25us/sample — loss: 1.65992 —
ccuracy: @.6531 — val_loss: 1.4B38 — val_accuracy: @.71658

Epoch &/288

4LBORBf4BRAR [ 1 — 1s 27us/sample — loss: 1.42B1 —
ccuracy: @.71156 — val_loss: 1.3384 — val_accuracy: @.75651

Epoch &/2@8

Epoch 19%9/28@

LEARR/4B000 [ 1 — 18 22usfsample — loss: @.36B4
ccuracy: @.8B995 — val_loss: @.3464 — val_accuracy: @.9871

Epoch 288/28@

LBRRR/4B008 [ ] — 1s 23us/sample — loss: @.3688 — a
ccuracy: ©.8996 — val_loss: @.3461 — val_accuracy: 9.9878@
1eeea/1e088 [ ] — 1s Gé4us/sample — loss: @.34656 — a

ccuracy: 8.9871
Test accuracy: 8.9871




Layer (type) Output Shape Param #

dense_layer (Dense) (None, 128) 180488
dense_layer_2 (Dense) (None, 128) 16512
dense_layer_2 (Dense) (None, 18} 1298

Total params: 118,282
Trainable params: 118,282
Mon—trainable params: @

Train on 48008 samples, validate on 12088 samples

Epoch 1/2080

4LBOeR/f4BR00 [ ] — 3s é3us/fsample — loss: 2.26@87
ccuracy: ©.2886 — val_loss: 2.1692 — val_accuracy: B8.3266

Epoch &49/58

LBReR 48000 [ ] — 1s 3@us/sample — loss: @.3347
ccuracy: @.9075 — val_loss: ©.3126 — val_accuracy: 8.913é

Epoch 5@8/58

4LBADB/4BR08 [ ] — 1= 2Bus/sample — loss: ©.3324
ccuracy: @.9881 — val_loss: ©.3187 — val_accuracy: 8.9148
1eeea/1eeee [ ] — 8s 4BusSsample — loss: @.3164

ccuracy: @.9118
Test accuracy: 8.9118

Epoch 199/2@8@

4LBR00 /48000 [ ] — 25 4Bus/sample — loss: @.2858
ccuracy: @.9177 — val_loss: ©.1922 — val_accuracy: B.9442

Epoch 288/288

LBeee /48000 [ ] — 28 42us/sample — loss: @.2B45
ccuracy: @.9170 — val_loss: ©.1%917 — val_accuracy: B.9442
leeee/1eeee [ ] — 1= élus/sample — loss: 8.1927

ccuracy: 8.9415
Test accuracy: 8.9415
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C(w) Initial weight

Gradient




Layer (type) Qutput Shape Param #
dense_layer (Danse) (None, 128) 1884880
dropout {Dropout) (None, 128) a
dense_layer_2 (Dense) (None, 128) 16512
dropout_1 (Dropout) (None, 128) 2
dense_layer_2 (Dense) (None, 1@) 1298

Total params: 118,282
Trainable params: 118,282
Non—-trainable params: @

Train on 4B@@@ samples, validate on 12888 samples

Epoch 1/18

4LBRRB/uBReR [ 1 - 2s 4Bus/sample -
accuracy: B.B575 — val_lpss: @.1828 — val_accuracy: @.%471
Epoch 2/18

4BR08 /48088 [ 1 - 2s 36us/sample —
accuracy: B.9341 — val_loss: ©.1268 — val_accuracy: B.9631
Epoch 3/18

4BR08/ 48008 [ 1 — 2s 3%us/sample —
accuracy: B.9497 — val_loss: ©.1198 — val_accuracy: B8.9651
Epoch &/1@

4BRe8 48088 [ 1 — 2s 43us/sample —
accuracy: B.9569 — val_loss: ©.185% — val_accuracy: 8.9718
Epoch 65/18@

4Beee/sBee0 [ 1 — 25 39%us/sample —
accuracy: B.9623 — val_loss: @.185% — val_accuracy: B.96%96
Epoch 6/18@

4Beee/ 48000 [ 1 — 23 36us/sample —
accuracy: B.9669 — val_loss: @.8941 — val_accuracy: 0.9731
Epoch 7/18

4Ee0e/4B000 [ 1 - 2z 35us/sample -
accuracy: B.9671 — val_loss: ©.188% — val_accuracy: 8.9715
Epoch B/18

4Eeee/sBR00 [ 1 - 2z 35us/sample -
accuracy: B.9786 — val_loss: @.8958 — val_accuracy: @.9758
Epoch /18

4BReefu8eea [ 1 - 2s 3bus/sample -
accuracy: B.9718 — val_loss: @.8985 — val_accuracy: B.9745
Epoch 18/1@

4BR08 /48088 [ ] - 2s 3bus/sample —
accuracy: B.9743 — val_loss: ©.8966 — val_accuracy: B.9762

leees/1eeee [

accuracy: B.9784
Test accuracy: @.9764
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Epoch 248/25@

480008/48000 [ ] — 2s 4Bus/sample — loss: 8.8586
accuracy: 8.9984 — val_loss: @.34656 — val_accuracy: @.97462

Epoch 249/25@

48008 48008 [ ] — 25 4Bus/sample — loss: B.8498
accuracy: ©.9985 — val_loss: @.36456 — val_accuracy: 8.9765

Epoch 25@8/25@

4BA08/ 4B008 [ ] — 2s 3%us/sample — loss: @.8647
accuracy: @.9899 — val_loss: @.33563 — val_accuracy: 9.9766
10@e8/1808a [ ] — 1s BBus/sample — loss: 8.31B4

accuracy: 8.9779
Test accuracy: 8.9779

epoch_accuracy
epoch_accuracy

0.985 -+

0.975 :
0.965 -+
0.955

0.945

0.935 4

O 5 10 15 20 25 30 35 40 45 &80

Name Smoothed Value Step Time Relative
O train 0.9763 0.9776 14 Sun Mar 24, 10:03:38 3m 43s
validation 0.9763 0.9762 14 Sun Mar 24, 10:03:38 3m 43s

O 56 10 15 20 26 30 35 40 45 50

ra -
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Epoch 49/5@

4B@e8 /48000 [ ] — 3s b5us/sample — loss:
accuracy: @.98%94 — val_loss: 9.8868 — val_accuracy: 9.9888

Epoch 58/58@

LBeee /48000 [ ] — 2s Blus/sample — loss:
accuracy: B8.98%94 — val_loss: @.8983 — val_accuracy: @.9789
1008a/10088 [ ] - 18 6busSsample — loss:

accuracy: B.9782
Test accuracy: @.9782

8.8313 —

8.8321 -

B.8%964 —

epoch_accuracy

epoch_accuracy

O &6 10 15 20 25 30 35 40 45 &0

Name Smoothed Value Step Time Relative

train 0.9742 0.9759 12 Sun Mar 24, 10:03:34 3m 40s
O validation 0.9757 0.9762 12 Sun Mar 24, 10:03:34 3m 40s

0.6 4

012

0.08 +

0.04 +

O &6 10 15 20 25 30 35 40 45 &0

[

ra
LJ




Dropout

98

97.66
97.75

orler |

97.5

97.25

97

10%

20%

30%

40%

30%

100
99

98

97

96

95

94
93

92 90:71

91
90

89




0.96
0.95 ~~

0.92

0.9

0.85

Vsz

0.8

Ir=0.1 Ir=0.01 Ir=0.001

6000000

4000000

2000000

h=128 h=256 h=512 h=1024 h=2048




seconds

40

. /

. /

5
c
o
[
7] /
10 "/_/
0
h=128 h=256 h=512 h=1024 h=2048
accuracy
0.985
0.984 /////"\\\\\\\
> 0.983
S
8 0.982
) /
0.981
0.98

h=128 h=256 h=512 h=1024  h=2048




0.98

0.9775

™~
0.975
0.9725
0.97
batch=64 batch=128 batch=256 batch=512
A
Loss Overfitting
Validation
Training
Epoch >




RECENT GOOGLE DRIVE

Filter notebooks

Title First opened Last opened

Welcome To Colaboratory Mar 25, 2019 0 minutes ago

cifar10_CNN_DEEPipynb 2 days ago 1 day ago

9-deep-dream-minimal.ipynb 2 days ago 2 days ago

cifar10_CNN_DATA_AUGUMENT.ipynb 3 days ago 2 days ago

CIFAR10_CNN_DATA_AUGUMENTZ.ipynb 3 days ago 3 days ago

NEW PYTHON 3 NOTEBOOK CANCEL

& Untitled1.ipynb ¥

Bl cOMMENT
File Edit View Insert Runtime Tools Help
CONNECT ~
1 L
| .
° Select all cells $2/Ctrl+Shift+A : ‘
Cut selection
Copy selection
Paste
Delete selected cells $/Ctrl+M D
Find and replace... 38/Ctri+H
Find next $#/Ctrl+G
Find previous $B/Ctri+Shift+G
Notebook settings
Show/hide code
Clear all outputs




Notebook settings

Runtime type

Python 3 v

Hardware accelerator

None - @

|:| Omit code cell output when saving this notebook

CANCEL SAVE

CODE TEXT 4 CELL 4 CELL

return (X train, y_train), (X test, y_test)

def build model():
model = models.Segquential()
#Input - Emedding Layer
# the model will take as input an integer matrix of size (batch, input_length)
# the model will cutput dimension (input length, dim embedding)
# the largest integer in the input should be no larger
# than n_words (vocabulary size).
model.add(layers.Embedding (n_words,
dim embedding, input length=max len))

model . add(layers.Dropout(0.3))

#takes the maximum value of either feature vector from each of the n_words fe
model . add(layers.GlobalMaxPoolinglD() )

model .add(layers.Dense(128, activation='relu'}))
model.add(layers.Dropout(0.5))

model .add(layers.Dense(l, activation='sigmoid'))

return model

(X train, y train), (X test, y test) = load dataf()
model=build model()
model . summary( )

model.compile(optimizer = "adam", loss = "binary crossentropy",
metrics = ["accuracy"]

)

score = model.fit(X train, y train,
epochs= EPOCHS,

batch size = BATCH_SIZE,
validation data = (X test, y test)
)

score = model.evaluate(X test, y test, batch size=BATCH SIZE)
print("\nTest score:", score[0])
print('Test accuracy:', score[l])
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Layer (type) Output Shape Param #

embedding (Embedding) (None, 288, 25&) 2568808
dropout (Dropout) (None, 288, 25&) ;]
global_max_poolingld (Global (None, 256) 2]

dense (Dense) (None, 128) 32896
dropout_1 (Dropout) (None, 128) 2]
dense_1 (Dense) (None, 1) 129

Total params: 2,593,825
Trainable params: 2,593,825
Mon—trainable params: @

Epoch 28/28

25@08/25008 [ 1 — 23s 925us/sample — loss: @.8@853 — accuracy: ©.9991 — val_
loss: @.4993 — val_accuracy: @.B8583
25@08/25008 [ 1 — 23 74us/sample — loss: B.4993 — accuracy: B8.B5@3

Test score: ©.499271@727453232
Test accuracy: @.B5028




Backward error

Label
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weight updates
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dense_layer_input: InputLayer

'

dense_layer: Dense

l

dropout: Dropout

'

dense_layer_2: Dense

'

dropout_1: Dropout

l

dense_layer_3: Dense




input_1: InputLayer input_2: InputLayer

N /S

embedding: Embedding

prediction_a: Dense prediction_b: Dense

Ir:ll ning MirroredStrategy TPUStrategy MultiWorkerMirroredStrategy CentralStorageStrategy ParameterServerStrategy
Keras Supported Experimental Experimental support Experimental support Supported planned post
AP support 2.0

Custom Experimental Experimental Support planned post 2.0 Support planned post No support yet

training support support 20

loop

Estimator Limited Support  Not Limited Support Limited Support Limited Support

API supported




Primary ML software tool used by top-5 teams on Kaggle
in each competition (n=120)

’éf Keras
LightGBM

XGBoost

PyTorch

TensorFlow
(non-Keras)

Sci-kit Learn
Fastai
Caffe
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epoch_accuracy

Name Smoothed Value Step Time Relative

QO train 0.9987 0.9991 19  ThuApr4,14:27:24 5h21m 26s

validation 0.9914 0.9917 19 Thu Apr 4, 14:27:24 5h21m 2




Model: "sequential”

Layer [;;pal Outpu;-shnpa Param #
[conw2d (Conv2D) [Mone, 2&, 24, 28) =]
mn:(_pnoi;ngzd [M;;Ponlingaal [NDna:-lz, 12,-58l - a -
convzd_1 (ConwzD) " iNone, &, B, 58) T Tzsese

max_poni;ngzd_l Eﬁn(PnnliEEZ [Nnna:-h, &, 55; a

flatten (Flatten) " iHone, saa) B T
dense (Dense) " Mone, 588) T eeeses
dansa_l-fbansai - - [Nona:-l@! . 5018

Total params: 431,868
Trainable params: 431,888
Hon=-trainable params: @

[Train on 48888 sesmples, validate on 12888 semples

Epoch 1728

[2019-84-84 14;16:268.546156: I tensorflow/core/profiler/lib/profiler_session.coc:les] Profile Session

4EBE8/LEBBE
Epoch 2/28
4LBRBR/LBREE
Epoch 3/28
LEBBA/LEBBE
Epoch &/28
4EBB8LB008
Epoch 5/28
4EBE8/LEBBE
Epoch &/28
4LEBEE/LEBEEE
Epoch 7/28
LEBBA/LEBBE
Epoch &/28
[45888/ 46008
Epoch 9/28
4EBEE/LEBBE
Epoch 18/28
4LEBBE/LBBEE
Epoch 11728
LEBBA/LEBBE
Epoch 12728
4EBEE/LEBBE
Epoch 13/2@
4LBRBR/LBREE
Epoch 14/28
4LEBBE/LBBEE
Epoch 15728
4EBB8LB008
Epoch 16/28
4EBE8/LEBBE
Epoch 17/2@
[4B886/L8000
Epoch 1&/28
[4B888 /56888
Epoch 19/2@
4EBB8LB008
Epoch 28/28
4EBE8/LEBBE
18888/18888
[

Test score:

[

[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1
[ 1

B.B3B3268B8199457617

Test eccuracy: 8.9915

26s S3sus/sample
27s bbbus/sample
27s BbZus/sample
27s S62us/sample
2B 5BBus/sample
26s 537us/semple
29s 59Bus/sample
29 &8Tus/semple
27s Bé5us/sample
385 627us/sample
245 585us/sample
2B SBsus/sample
28s 5BBus/sample
26s 537us/semple
255 513us/sample
24z &9%9us/sample
245 5@5us/sample

29s 59%us/sample

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

255 524us/semple = loss:
g Z4BusScemple = loss: B.B3B3 = accurecy: @.9915

B.8528

8.8383

8.8258

8.8195

8.8153

B.8134

B.8897

88891

8.8862

8.8868

B.8879

8.8857

8.8845

8.8839

B.8859

B.8842

8.8862

8.8852

] = 2Bs 5%4us/semple = loss: B.2835 = accurecy:

BOCUTBLY:

BOCUTBCY:

BCCUTBCY:

BCCUTBCY:

BOCUTBCY:

BOCUTBCY:

BCCUTBLY:

BOCUTBLY:

BOCUTBCY:

BOCUTBCY:

BOCUTBCY:

BOCUTBLY:

BOCUTBCY:

BCCUTBCY:

BOCUTBCY:

BOCUTBLY:

BOCUTBCY:

BCCUTBCY:

8.8828 = BCCUTBCY:

B.9398

B.9839

B.9893

8.9921

B.9939

B.9958

8.9955

B.9966

8.9971

@.9988

8.9978

B.9975

8.9978

B.9984

B.9986

B.9983

B.9988

B.9986

8,998

B.9991

started.
wal_loss:

wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:
wal_loss:

wal_loss:

B.8739

B.8435

8.8365

88652

B.8428

B.8417

8.8388

88347

8.8515

8.8376

8.8366

B.8369

B.8531

88489

88636

B.8458

B.8535

B.8389

8.8377

B.8477

vBl_BCCUTECY:
val_acocuracy:
wval_BCCuracy:
val_accuracy:
vBl_BCCUTECY:
wval_accuracy:
wval_BCCuracy:
val_BCCUuracy:
val_BCCUTECY:
val_accuracy:
val_accuracy:
val_BCCUTECY:
val_acocuracy:
val_accuracy:
val_accuracy:
val_BCCUTECY:
val_acocuracy:
wval_BCCuracy:
val_accuracy:

vBl_BCCUTECY:

B.9763

B.9868

8.9895

8.9868

B.9873

B.9878

8.9896

8. 9899

8. 9859

8.9984

8.9911

B.9918

B.9898

8.9911

8.9911

B.9898

B.9888

8.9926

8.9928

8.9917




Train on 48888 semples,

Epoch 1718

2019-84-84 15:57:17.848186: I tensorflow/core/profiler/libfprofiler_session.cc:

4EBB8/LER00
Epoch 2718
4EBB8/LER00
Epoch 3718
4EBB8/LER00
Epoch &/18
4EBB8/LER00
Epoch 5718
4EBB8/LER00
Epoch &/18
4EBB8/LER00
Epoch 7/18
4EBB8/LER00
Epoch &/18
4EBB8/LER00
Epoch 9/18
4BBB8/LE800
Epoch 18/18
4EBB8/LE800
ie6e6/ /180888

Test score:

B.83265062951518773

Test eccuracy: 8.991

velidate on 12888 samples

265 S4sus/sample
38s &33us/sample
38s &Xlus/sample
37s Té6Fus/sample
245 EB%us/sample
31s &4lus/sample
29s $13us/sample
27s E5sus/sample
245 518us/sample

265 S42us/sample

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

B.2134

8.8558

B.8353

B.8276

B.8288

B.8161

B.8129

8.8187

B.8082

164] Profile Session

BCCUTACY

BCCUTACY

BCCUTACY

BCCUTACY

BCCUTACY

BCCUTACY

BCCUTACY

BCCUTACY

BCCUTACY

B8.88B3 - BCCuracy:
2g 19bus/semple - loss: B.8327 - accuracy: B.9918

L9361

LPEEL

BB

L9918

L9932

L9958

L9955

9965

9973

L9978

started.

val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:

val_loss:

BB

.B533

L8418

.B361

LB4B6

LB423

B398

N-13-13

B3B8

M-I

val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:

val_accuracy:

L9783

LREL3

JRETE

.9EBT

.9EBL

.9EBL

LREGE

LRETL

L9982

LRE9Z




100

98

96

MNIST_Conv :
M accuracy: 99.16

wm MNIST_ VS == Lenet

0.93

0.66 [ ]

sample=5999 sample=3000 sample=600 sample=300 sample=60




airplane
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bird
cat
deer
dog
frog
horse
ship

truck
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Epoch 17/2@
4oeea/seeen [

] — 1125 3ms/sample - loss: @.6282 — accuracy: ©.7841 - val_less: 1.8296 —

val_accuracy: 8.6734
Epoch 1B/28
4oeea/seeee [

] — 76s 2ms/sample — loss: 8.6140 — accuracy: @.7B79 — val_loss: 1.878% —

val_accuracy: B.6489
Epoch 1%9/28
4oeea/seeen [

] — 74s 2ms/sample — loss: 8.5931 — accuracy: B.7958 — val_loss: 1.8461 —

val_accuracy: 8.6811
Epoch 28/28
4oeea/seeen [

] — 71s 2ms/sample — loss: 8.5724 — accuracy: @.8042 — val_loss: 1.8527 —

val_accuracy: B.6773
leeee /10088 [

] — Bs 472us/sample - leoss: 1.8423 — accuracy: @.6686

Test score: 1.8423416B196572449

Test accuracy: @.66B6




epoch_accuracy

0.8 4

0.7 +

Name

train

4 & 8

Smoothed

epoch_loss

1.2 4
0.8

0.4 4

2 4 & 8

10 1

2 14 16 18

cifar_0_85.jpeg

cifar_01052.jpeg

cifar_0_2259.jpeg

cifar_0_2974.jpeg

cifar_0_270.jpeg

cifar_01185.jpeg

cifar_0_2354.jpeg

cifar_0_3070.jpeg

cifar_0_396.jpeg

cifar_0_1239.jpeg

cifar_0_2457.jpeg

cifar_0_3135.jpeg

cifar_0_429.jpeg

%

<

cifar_0.1778.jpeg

/

"

cifar_0_2615.jpeg

=

cifar_0_3497.jpeg

cifar_0_463.jpeg

&

cifar_01853.jpeg

ﬁ

cifar_0_2745.jpeg

cifar_0_3549.jpeg

=

JPEG

cifar_0_475.jpeg

cifar_0_2934.jpeg

cifar_0_3613.jpeg

Epoch 46/50
50000/50000

Epoch 47/50

50000/50000
Epoch 48/50

50000/50000
Epoch 49/50
50000/50000

Epoch 50/50
50000/50000

722us/sample
685us/sample
643us/sample
734us/sample

712us/sample

loss: 0.2440 - acc
loss: 0.2338 - acc
loss: 0.2383 - acc
loss: 0.2285 - acc
loss: 0.2263 - acc

: 0

: 0

: 0

: 0

: 0

.9183 - val loss: 0
.9208 - val loss: 0
.9189 - val loss: 0
.9212 - val loss: 0
.9228 - val loss: 0

.4918

.4884

.51086

L5017

L4911

- val_acc: 0.8546
- val acc: 0.8574
- val acc: 0.8556
- val_acc: 0.8581
- val_acc: 0.8591




10000/10000 [ 1 - 2s 160us/sample - loss: 0.4911 - acc: 0.8591

Test score: 0.4911323667049408
Test accuracy: 0.8591

accuracy
90

85.91
‘-—_‘--_--_
85

82

80

75

70

66ﬁ9//

65

Total params: 138,357,544
Trainable params: 138,357,544
Mon—-trainable params: @

1_0 T T T T

0.8} .

0.4} .

0.2 ]

0.0

0 200 400 600 800 1000







Chaptdvanced Convolutional

Net wor ks

Semantic Classification Object Instance
Classification = Segmentation + Localization Detection Segmentation

CAT GRASS, CAT, CAT DOG, DOG, CAT  DOG, DOG, CAT
AL TREE, SKY I N J
Single Object No objects, just pixels Single Object Multiple Object

http://cs231n.stanford.edu/slides/2017/cs231n_2017 lecturell.pdf
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input
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input image segmentation map

segmentation overlay

background

bicycle

person

ROARMART

R
il B Rl e Ml S

i = -

C»

estimator.evaluate(lambda:input fn(test images,

test_labels,
epochs=1,
batch size=BATCH SIZE))

{'accuracy': 0.7162, 'global step': 5860, "loss': 0.77385104}

(LT

[8]

#strateqgy Hone
strateqgy = tf.distribute.MirroredStrategy()

config = tf.estimator.RunConfig(train distribute=strateqgy)




BATCH SIZE = 512
EPOCHS = 50

#time hist = TimeHistory()

estimator train result = estimator.train(input fn=lambda:input fn(train images,
train_ labels,
epochs=EPOCHS,
batch_size=BATCH SIZE))

print(estimator train result)

[12] estimator.evaluate(lambda:input fn(test images,

test labels,

epochs=1,

bateh size=BATCH STIZE))

C» {'acc’': 0.8215, 'global step': 5860, 'loss’': 0.4B4B3768}

@5 Convolution
@ AvgPool

@5 MaxPool

@ Concat

@ Dropout

@ Fully connected
@ Softmax

Downloading data from https:ffgithhh.cnmffchnllﬁtfdnnp—lnarning—mndalsfrnlnasnsfdnwnlnadfvﬂ.5fincnptinn_
v3_weights_tf_dim_ordering_tf_kernels_notop.h5
B7916544/B79185968 [ ] — 2é6s Bus/step




model . summary ( )

Medel: "sequential"

Layer (type) Output Shape Param #
mobilenetv2_ 1.00_160 (Model) (Mone, 5, 5, 1280) 2257984
global average pooling2d (Gl (None, 1280) 0

dense (Dense) {None, 1) 1281

Total params: 2,259,265

Trainable params: 1,281

Non-trainable params: 2,257,984

Epoch 18/20 - -

26/26 | ] - 55 198ms/step - loss: 0.1675 - accuracy: 0.9661 - val loss: 0.0451 - val accuracy: 0.9800
Epoch 19/20

26/26 | ] - 65 223ms/step - loss: 0.1222 - accuracy: 0.9722 - val_less: 0.0381 - val_accuracy: 0.9800
Epoch 20/20

26/26 | ] - 6s 225ms/step - loss: 0.1087 - accuracy: 0.9807 - val_loss: 0.0359 - val_accuracy: 0.9800




Concat

|33 | [3x3 | |3x3| |3x3 | |3x3| [3x3 | |3x3

| ] Output
| charnels

1x1 conw

[

Input




Entry flow

Middle flow

Exit flow

299x299x3 images

|
[Conv 32, 3x3, stride=ix2

19x19%728 feature maps

19x19x728 feature maps

[ReLu | | [ReLu |
[Conv &%, 33 ] |Smmblll:mlv 728, 3x3 |
[ReLu ] [ReLu ]| [comv 1x1
[ SeparableConv 728, 3x3 | stride=Ixd
T
[SeparableConv 128, 3x3 ] [Reld ]
|
| [Re ] | SeparableConv 728, 3x3 |
stride=2x2| |SeparableConv 128, 3x3 |
[MaxPooling 3x3, stride=2x2 |
19x19%728 feature maps
[ReLu |
| SeparableConv 256, 3x3 | Repeated 8 times
1
Canv 1x1 | [RelU |
stride=2Ixd| | SeparableConv 256, 33 |
L
|MaxPooling 3x3, stride=2x2 |
[ReLu |
| SepazableCony 728, 3x3 |
1
Conv 1xl [Rell |
stride=dx| 5o razableCony 728, 353 |
I
| MaxPooling 3x3, stride=2x2 |

19x19x728 featurs maps

l
[ReLu

| SeparableConv 728, 3x3

[ReLy

| SeparableConv 1824, 3x3

1
|MaxPocling 3x3, stride=2x2

[SeparableConv 1536, 3x3

[Relu

1
[SeparableConv 2648, 3x3

[Rell

1
[GlebalAvaragePoaling

2848 -dimensicnal vectors

Optional fully=-connected
Layer(s)

Logistic regression




Model Size Top-1 Accuracy Top-5 Accuracy Parameters Depth

Xception B8 MB 0.790 0.945 22,910,480 126
VGG16 528 MB 0.713 0.901 138,357,544 23
VGG19 549 MB 0.713 0.900 143,667,240 26
ResNet50 98 MB 0.749 0.921 25,636,712 >
ResMNet101 171 MB 0.764 0.928 44,707,176 >
ResMet152 232 MB 0.766 0.931 60,419,944 >
ResNet50v2 98 MB 0.760 0.930 25,613,800 >
ResNet101V2 171 MB 0.772 0.938 44,675,560 >
ResNet152V2 232 MB 0.780 0.942 60,380,648 >
ResMNeXt50 96 MB 0.777 0.938 25,097,128 >
ResMNeXt101 170 MB 0.787 0.943 44,315,560 >
InceptionV3 92 MB 0.779 0.937 23,851,784 159
InceptionResMNetV2 215 MB 0.803 0.953 55,873,736 572
MaobileNet 16 MB 0.704 0.895 4,253,864 88
MobileNetV2 14 MB 0.713 0.901 3,538,984 88
DenseNet121 33 MB 0.750 0.923 8,062,504 121
DenseMNet169 57 MB 0.762 0.932 14,307,880 169
DenseNet201 80 MB 0.773 0.936 20,242,984 201
NASNetMobile 23 MB 0.744 0.919 5,326,716 >
NASNetlLarge 343 MB 0.825 0.960 88,949,818 >
The top-1 and top-5 accuracy refers to the model's performance on the ImageNet validation
dataset.
| is it raining| ‘

Predicted top-5 answers with confidence:

yes o |

no (S |

umbrella it

bag 0.000%

carpet el




| how many umbrellas are here ]

é Predicted top-5 answers with confidence:
g 2 (I
2 3 [ |
1 (=
4 &
5 perase

l is it day or night?| ‘

Predicted top-5 answers with confidence:

day R
night [
afternoon Ak
morning 2002
daytime it

[snarme |

Predicted top-5 answers with confidence:
surfboard [ E— . ———

frisbee ]
plane | o
airplane |

boat [







Layer o
toaster
* MIXED4B
MIXED4C
“ attribution labels
show tooltip
3 MIXED4D scroll to zoom
= Lol =g more options
# MIXED4E o S S T ‘Tge—
- “printer £ ’ >A : ; Tdesktopicomputd
& MIXEDSA éf
printér':
A
@ MIXEDSB
Layer (type) Qutput Shape Param #
embedding (Embedding) (None, 288, 256&) 2560808
dropout (Dropout) (None, 288, Z256&) a
convld (ConvlD) (None, 198, 2&&) 196864
global_max_poolingld (Global (None, 256) a
dense (Densa) (None, 128) 32894
dropout_1 (Dropout) (None, 128) a
dense_1 (Dense) (None, 1) 129
Total params: 2,78%,BB9
Trainable params: 2,789,889
MNon-trainable params: @

Epoch 19/28

265808/250808 [ ] - 1365 bms/sample - loss: 7.5276e-@4 — accuracy: 1.8088 - v
al_loss: @.5753 — val_accuracy: 9.8818

Epoch 28/28

25088/250808 [ ] - 129s bms/sample — loss: 6.7756e-@4 — accuracy: 8.999% — v
al_loss: @.5882 — val_accuracy: ©.8821
265808/250808 [ ] - 23s 91éus/sample - loss: @.58B82 - accuracy: 8.8821

Test score: @.5B@17B1B57813783
Test accuracy: @.BB212
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Next Step
Prediction

—*| WaveNet
Decoder

Temporal

Encoder

WM)M Input Input
N Audio Chunk Audio Chunk

STYLE LADY GAGA ~
INTRO BEETHOVEN'S FUR ELISE ~

INSTRUMENTS PIANO STRINGS WINDS DRUMS HARP

GUITAR BASS
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Random Noise
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the Image
Is?
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Generator Fake Image
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