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Nevpavikawv AIKTOwv Kal TnNG TensorFlow
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Acbouéva (1/4)

Can o neurol network (earn to recCognize doodling?
Help teach it by adding your drawings to the

, shared publicly to help with
machine learning research.

“Quick, Draw!” [Online]. Available:


https://www.google.com/url?q=https://quickdraw.withgoogle.com/&sa=D&ust=1561124008966000&usg=AFQjCNFPuB7t1huZieXuHQqxmYe-xZd3Ug

AcSopuéva (2/4)

YOVOAO &ebopéivav “Quick, Draw!” tng Google

ACTIOOUALPA OKITOoa SIA0TACEWY 28 X 28

LWYyPAPICUEVA ATTO XPNOTEC TOL online TTaIXVISIoL
345 kKANQo¢€Ig

~ 2.5 amo ta 15 ekartoppvpia Siabeciua okitoa

D. Ha and D. Eck, “A Neural Representation of Sketch Drawings,” Apr. 2017



AcSopéva (3/4)

MNapabeiyuara oKitTowyv

Zowa

Mouoikd Opyava

EpyaAcia

KaBnuepiva avrikeipeva

Eibn pouxiopoL

OxAuaTa

ATIAGQ ox\uaTa

Landmarks (Eiffel Tower, Great
Wall of China) k.a.

sea turtle  asparagus sailboat snowman giraffe piano
stethoscope bridge train remote control bandage moustache

.

potato rollerskates compass squiggle crowiThe
squirrel ceiling fan cannon eraser rifle skyscraper
t-shirt Ilghter aircraft carrier chair monkey



AcSopuéva (4/4)

Challenges:

Ta sedopeva SnuiovpyNBNKav atmo TNV aAANAeTTidpacn
xenotn - H/Y
Mn oAoKANpWUEVa OKITOO

OmTikNA
OuoloTnTa KAACEWY
Katavonon 1wV {NTOVHEVWY AVTIKEIUEVRV

EoKEUPEVOG QTTOTTPOCAVATOANIGHOC TOL NA

postcard postcard

==

cell phone calculator

light bulb

Jacket
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MovTéAo
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5 Movréro (1/3)

ITOX0G. YAoTroinon evog classifier yia Tnv Taivounon TV oKiTowy oTIC 345
KAQOE€IG

Movrtelo. Convolutional Neural Network

Loss Function. Categorical Cross Entropy
Optimizer. Adam

Training Epochs. 30

Batch size. 1024

Hardware: GPU NVIDIA Titan Xp

1



Input Image X

M
Cen ) Conv2D Conv2D ax q Conv2D Max . Dropout
16x3x3 Pooling _| Pooling ~
32x3x3 64 x3x3 : 64 x3x3 . rate =
ReL.U ReLU ReLU Pooling ReLU Pooling 0.25
padding = ‘same’ e € size 2 x 2 € size 2 x 2 : )
(28,28,16) (26,26,32) (24,24,64) (12,12,64) (10,10,64) (5.5.64) ,64)
Output
0.3
0.1
Dropout .
Flatten Dense _ Dense —>
RelLU ERE 0 Softmax 8'6
(1600) (4096) (4098) (345) 0

YOVOAIKOG apIBuOC TTapaueTpwy: 8,031,385

Vector (345 oToixeia)

5

12

rain



MovTtéro (3/3)

EAeyxog Overfitting

Keras Callbacks
Model Checkpoint
Reduce learning rate on plateau (patience = 5)
Early Stopping (patience = 6)

Data shuffling

Data split

Sklearn frain_test_split 80-20 pe 1Ico0ppOTTNUEVN CLVEICPOPC ATTO KABE
KAQon oTa training kai test sets
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ArToteAéouara
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. AmoreAéouara (1/3)

accuracy

model accuracy

0.75

0.70

0.65 A

0.60 -

0.55

0.50

—— train
—— validation

10

15
epoch

model loss

2.2 4

—— train
—— validation

epoch
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AmroreAéouara (2/3)

KAaocsig
IKitoa / KAaon

IUVOAIKOG ApIOUOG
OKITOWV

Training samples
Validation samples

Test samples

345

6450

2.225.250

1.602.180

178.020

445.050

Metric
Test Loss
Test Accuracy (top - 1)

Test Accuracy (top - 3)

Classification Scores
1.156
0.719
0.869
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d AmoreAéouara (3/3)
Epunveia

recall(rifle): ATTo Ta 1274 test samples Tov avrikovy oTnv

Class # | Class Name |Precision| Recall F1 -score| Support KAGon rifle, TO OVTEAO TagIvOUNGE 0wOTA TO 70%.

1 rifle 0.65 0.70 0.67 1274 precision(rifle): To 65% ToL TLVOAIKOL aPIBUOL TV

2 hedgehog 0.72 0.79 0.75 1320 SelyuaTaV oL TO JOVTEAO Ta&ivounaoe g rifle avrikoovv
OVTWG OTNV KAaon rifle.

3 axe 0.79 0.78 0.78 1269

4 floor lamp 0.83 0.72 0.77 1306 f1 - score(rifle) =
2 * precision(rifle) * recall(rifle) / precision(rifle) + recall (rifle)

5 bottlecap 0.67 0.54 0.60 1277 =2*(0.65*0.7) / (0.65+0.7) = 0.67

345  monkey | 054 | 065 | 059 1262

Precision weighted avg =
weighted avg  0.72 LR 0.72 | 445050 precision (rifle)*support rifle) +

precision(hedgehog)*support(hedgehog) +...+
precision(monkey)*support(monkey) / 345 =0.72
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Visualizations (1/2)

hammer bulldozer

hammer

triangle remote control crayon grass crayon

triangle crayon (‘'rain', "0.50') (‘pencil', '0.67')

peanut

peanut

cell phone

{‘calculator’, '0.65

[MooPAcweic TOL uovTEAOL o€ Tuxaia SeiyuaTta Tou test set (Metric: top - 1 Accuracy)


https://www.google.com/url?q=https://quickdraw.withgoogle.com/data/aircraft_carrier&sa=D&ust=1561124009521000&usg=AFQjCNGyEFe-AKANRMsY6NoanHEi9UL4Bw

Visualizations (2/2)

carrot plckup truck fence school bus shark piano hedgehog sheep floor Iamp coffee cup

Ime elephant telephone axe mosqwto dragon traln tornado mallbox
oller cc 3 mailbo

toothpaste dresser sandwich snail umbrella river
{('nose’ ‘.". 20 - 9) | g

[MooPAEWeIC TOL HOVTEAOL O€ Tuxaia beiyuaTta Tou test set (Metric: top - 1 Accuracy)
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https://www.google.com/url?q=https://quickdraw.withgoogle.com/data/hammer&sa=D&ust=1561124009535000&usg=AFQjCNEUezNvPwpj4hRsVc_qo6EJYvdvgA
https://www.google.com/url?q=https://quickdraw.withgoogle.com/data/mug&sa=D&ust=1561124009535000&usg=AFQjCNGRpfWNak6diASbYprco7gEAl0p0w

75 Thanks!



