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EoEsEdE/lE A+ad

>

4 UEE B 4 YU 7122 FolEs ABRIS0| AT ST HAS HoN 02 HIXUA
Of MBS 4 QU= 4FOE HIZ HEZ UMGITIN ARHZO BEO| HMETD Lt EI|of

4
Off ZoiUE QUSKIS2 OM 21 E& HOLt et 20f=2 & 4R} LHRis]
t

F EHE DHIA XA M 7Y 2 o I8
TensorFlow TensorFlow LiteS S8t X|¥ 7=
Accord.NET -
Ol0|32AZE
CNTK(Cognitive Toolkit) -
PaddlePaddle - HO|F(Baidu)
DeeplearningdJ - AF10[0R1=(Skymind)
MLlib - OMIFX| AZEQ0f RHT
Mahout - (Apache Software Foundation)
DeepMask, SharpMask, MultiPathNet -
HOJAS
Caffe2 N
7H4|7|2=2(Carnegie Mellon)
N N
MxNet & 2 YJAIE(Washington) Cigt S
(M=) 8ELUHY, ‘T2 AUZAs 2 EHF", 2019. 1. 10.

HES sy HRAK(® 02-1522-5153, vabel100@chol.com)OZl 2OI3IAI7| HIZLICE

E o
2 U882 TXY FXQl 900 ITPS SAIXQl FO0| OtdS it
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Tt o 7tssitt
1 S0l 7HY B0l M8HE 2SS A2 F29 HME2R(Tensorflow)0[Ht. HAZEZ?
= 72% DNN(Deep Neural Network) A|IARS] UStOZ DisBelief2t= 0§22 2011HE
X

E{ AIZHE OHIIX| 2.0 QEAA DZHE AO| JHUXt T2HMEZ 20159 118 EHIMERQ 2=
0|EC2 /W=, 2017 28 1.0.0 HHMO| H2|ZH 0|F K2 H PIO0|=HAH,
20193 3€ 2.0.0 HFO| “Tensorflow Dev Summit’OflA] ZHEZIQAUCHT].

2 D0M= 2Z0AM 22 2.0.022 AT 0|=H HMEZR2 MER 7SS0 tishM A

211, 3¥0NM= 22 Tl S 2USKs Z=HEN ol 2HEES S,

HAMZEEZL 2.0.0

HIME2R 2.02 O HTO|| i Chadt 20| Hadit A8HEY0 =8-S HF1 U2,

=1
- A2tA(Keras)2t A AAFM(eager execution)S 010 RHS =S 4 QIC}
Training Deployment
Read & Preprocess Data Tensorflow Serving
tf.data, feature columns Cloud, on-prem
Tensorflow ‘
\ Hub ) SavedModel Tensorflow Lite
/ N T Android, 10S, Raspberry Pi
) Premade
tf.keras ‘ Estimators ‘
l v Tensorflow.js

s Browser and Node Server
Distribution Strategy

Other Language Bindings
CPU GPU \ TPU ‘ C, Java, Go, C#, Rust, R, ...

Kt=2) 00 22 d(https://medium.com/tensorflow)

[0 1] TensorFlow 2.0 New architecture
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- 2E SUE H0IM ZES HiZY 4 Ut
A5t A|&&2]|(Experiment management)7t 7HsSICt.
- MESH| 2= APIE Sl0il 552 2Y2EZM APIE HEstAZIL
ESH HIMEER 2.00 M= S50IA HHRETEK] MENOI TAl2ld FFE=RE X2 £+ U=
£ CHFeH 7|X|S0| 28X SHS2= If7|X|St=|QUCt. HIMZZESR 2.09] MZ=2 O [’X0

-
=
Q'E
s

o oojage [2g 1]a 2o

7k H2tA(Keras)?t 0 AATHH(eager execution)g HES &412 2E &
HMEZR 2.00Ms 1+&2 2RSS FR61] Stgd + UES HEotl AL Eehy
O

A=tA HE APIE MBI, &, AL APIE AI8otH] HIMEZ2RE g7 AlZE = U

Ct.
Z2ARO! BH=IH KTHO! CIHZS 95t 017 AATMI} ST IH55t @12y
SloH tf.dataS RIS AIBYHS CI9T 22 BRI MECH1),2)

- tf.dataE AtESIH HIO|HE ZLESI,
tf.kerasE Aol DS L=, sh&old #E|H0|MolHLE EE= “Premade Estimator”

£ A&

- OA AT S HESIH ol LHUotH, 0|20 2HEE &&ot/| #foh tf.function

= Atgettt
- 24 st5E ol “Distribution Strategy API’E 0|ZSITt.
X

L 2E SAUSHM Z2EHMS 2ot Ze 22 HiE[1],[2]

o
U, DS SHSA|IZ|11 XMESHT LI OFZ2|H 0180 2 Aaiet & U1 BiXE 240|=
22510 XY AMH|AE £ =D, Python®2t OtL2t C, Java, Go, C#, Rust,

Julia, R &9 ANOIME X|0| 7ottt
5t HAMEZR 2.00(A= AFQIX| &

T H
HE 7t &gt I2|E|(Parity)S 7HMSIU
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ot 2
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09

|

—

ol steAld

ol

TensorFlow 2.00M= &L §5& XMotAI7|A| E2BAM 2F-H 225 F2
& A= 0 71550l SEEO ACH1L[2].

St
O

- ARkA AP Y B AEZ21Y API: T0| 2I0/0f AT AHAT @l/E2 B

o
M

rd

=
=

ik

st EZZX|(Complex Topologies)E Mg £ ULCH.

- Custom Training Logic: tf.GradientTape2t tf.custom_gradientE AtE5HH HAEHE A
OlM MZet M7t 7St

- 22 2(Low-leve)? HMEZSR APIES 2&0otH EOb 48t XN07t 7+SSICt

ct. APl 32X & Hest
71Z2 1.x HEM MEETH APIZ & O 77t AMEUACH HEXMOI Alet2 Ctaa 20t
[1].[2].
- tf.app, tf.flags, tf.logging APIES A6t absl-py @E AAZS FEZotU ULCH.
- tf.contrib QIHHO|A & T2 ME QIEHH0|A T2HESS THE QHEH0|AZ O|SAIZC
- N MESH| = &E8 th.math? 22 MEIN7|X|(subpackage)Z 0|SAI7|[= HAQ
2 tf.* HAAHO|A(hamespace)ES HE|GIFLCE.
- tf.summary, tf.keras.metrics, tf.keras.optimizers@t &2 U= API= 2.0 HEC=Z WA
A= UAME 0IFE AS22 MEotH v2 upgrade scriptg At&dt= A0| 7+ Hel
ofLCt.
- HMEZERR 1.x0IM T2 ARSI MY 0|2 ZZHnamespace) IWHUZES MAHGINILE

il
ru
gl
oh
o
o
ro
Okl
Pl
:
H
HU
X

ofm
=O£
el
>
ro
Okl
Ral
oIr
~
>
10
ne
r
ox
|.|-|
un
=
19
ok
4>
0
mo
Y
|O
HLU
N
0
rok
il

1. OPdEK(Magenta) Z2HME

ORdlEl= DlEdt 395 U= HAMM QUSAs 78S HEdls O Z2HER, F=2 o,
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(Reinforcement Learning)
O] 2= AR5t efLt 0[0o|
E{H0|AE &0tz O ==20|

IXILIO7L AESERITE B2 T2

o
a
Pl
]
I
on
1o
rr o
A
upn
mjo
0x
0x
ol
N
do
g'y
=
HTJ
Ho
1l
=)
oC
>||E
0¥
Job
it}g

>|_I_

SICt. OpEIEKMagenta)= Google Brain&

IS T2MEN I 7|HHCH3].

o YAIER ZF(Github) FA= TS ZTh
- https://magenta.tensorflow.org/

- https://github.com/tensorflow/magenta

2. INAECGH0]|0|0t0](fast.al) Z2HME

fastai 2t0|22{2]= Z|M HIAE AMHE ARZol0 W21 Fefot 78 HER/JIE o
Eo|de & UL oIt HIN, HAE &Y HEY ZHO0| i3t fastai Ol Aelik= =l

HIAE Af22 Haid SHRE 7|8z SHH4].

PytorchE 7[HtCz2 SHACH H5F AIZol| &A Ztaet YWAS MEao| =0 E2id
Uz ¥ W= M4

o YAOIESR A" FaAE= OE1 2L

- https://docs.fast.ai/

- https://github.com/fastai/fastai
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core fraining

text
][] ] ] ]

torch_core ‘ data ‘ | models ‘ data ‘ ‘ transform ‘
R VAN
‘ data_hlnck ‘ rallharks leam ‘ data ‘ ‘ models

‘ mefries ‘ layers _hlnc!
Lot ]| | [ ]

[O7 3] fast.ai X

3. OEIM(Detection) ZZME

Y= QIBAS DRHER, Y HE U AMS U5t ZHUBO|H Mask

IO[AS0M = 215
R-CNN, RetinaNet, Fast R—-CNNO| Zatz|0f QICH5].

3 J(Github) FAE= Ths0t 2L

—

- https://github.com/facebookresearch/Detectron

[O2& 4] Detection ZZHE

4, WAEHEIAE (fast.text) Z2ME

—_ ==

HO[AFUM Tt NHAHKE QSKs ZR2HMEZ, 1607 02| AHH0| stgd HEH
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20| MESEH Ol2{et YEHEE HAE 222t Q0F 5 U2 20| AFZE £ ULt 2 Z=H
E= XY0X2|9 tHEX DO Word2Vec?}t H|wE M =2 S
o =0 0 7He YIES0| EXfjot= AC=E 75t T2MAE Xelot= A0|TH6].

o PAOIES JlE Fas OEd 2.

T

Yot X0IH0| £Xsk=H|, 0= oSt

- https://fasttext.cc/
- https://www.facebook.com/groups/1174547215919768
- https://github.com/facebookresearch/fastText

5. LEH2tA(Autokeras) ZZHE

‘AutoML'0|2t= AtE3tE HAlZdE st QEAA 2j0|H2{2] TRMEZ | BIAIA A&M O
59| DATA LabOllA 7HUSIRIC. & 2t0|E2{2|E &8otH FO0T HO[HAS HIEHCE Y
HIOIEf A0l £ XSHE OF7|BIA ! SlO|HIf2tn|Ee §J0] 7tsatet. 2Lt TX] APIZH H2tAO]
1, YRS PyTorchZ 0] QUCH7I.

4 HUAIO|ERL AY FAE COH21 2L,

ﬂ.IIO
|'0|I

- https://autokeras.com/
- https://github.com/keras—-team/autokeras

6. =02 (Dopamie) ZZHE

getetgs S+oh| ol F20M Tt s QE DY Z2HMEO|CE Foigh €4
2|59 ZZEFOITS W= HEHOZ st » AUOH Z2f YT HEHLZ Zelsts 00|
MES dd & 23 £ QO T2 MW 2.7 JE 7[HIOZ 0|R0{A U0 A5E R
HUOA 71 ST LEAA T2HME 12['S XHX[SH7 | SIALHS].

(13 5]z ‘Colab 0N &&= 0P Z2ME OfK|0|Ct ‘Colab' F20HA AH|ASILL

M
2R AP FAE CISY 2O

- https://github.com/google/dopamine
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- o x
agentsipynb - Colaboratory X+
(3 C @ httpsy/colabresearch.google.com/github/google/dopamine/blob/master/dopamine/colab/agents.ipynb % @ :
Qagents.ipynb B . G
@ 3%
Y 4% =) 49 HEY £ cET
9rc | g4 44 | 8 SRoESEn oz v | g oz | A
=4 EEpat oz X
Copyright 2018 The Dopamine Authors
Dopamine: How to create and train a custom Licensed under the Apache License, Version 2.0 (the "License’); you may not use this file except in compliance with the License. You may obtain a copy of the
agent License at

https://w pache org/licenses/LICENSE-2.0

Install necessary packages.

Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an ‘AS IS" BASIS, WITHOUT WARRANTIES OR
Necessary imports and globals CONDITIONS OF ANY KIND, either express or implied. See the License for the specific language governing permissions and limitations under the License

Load baseline data

Dopamine: How to create and train a custom agent

Example 1: Train a modified version of DQN v
This colab demonstrates how to create a variant of a provided agent (Example 1) and how to create a new agent from scratch (Example 2
Create an agent based on DQN, but
choosing actions randomly. Run all the cells below in order
Train MyRandomDQNAgent.
[]  Install necessary packages.

Load the training logs.
[]  Necessary imports and globals.
Plot training results.
BASE_PATH: '/tmp/colab_dope_run'

Example 2: Train an agent built from scratch
GAME: 'Asterix

Create a completely new agent from
scratch.

Train StickyAgent [ Load baseline data

Load the training logs . . .
~ Example 1: Train a modified version of DQN

Plot training results. .

[23 5] ColabO|A XZst= ZOi0l TZHE

7. Vid2Vid(Video to Video) Z2HE

NVIDIAALRE MIT 2{AXIEIOA Titol QIO HIHRE YU=HH0F LE BIH2 &
= ZES JiEols Z=HEO|H. Ol= B|H2U A|AE 0|0 LR 20M 7ot 2&
(e] X

= 7102 7|t QUCHI]. 7|29 pix2pix' 2 0|23MS 2L 2 =y

Body—Pose—Body Results

output

output

[I3 6] Vid2Vid Z2HE 0|
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OF HetE D YS2S ofE MM B LEH0| BoX|= ZHIE ofiZitt= A0 HEOol2t
SHZCHOL. &, “spatio—temporal adversarial objective”2t S MEXOZ MA = H|LH|0|E
(generator)?t ClA=2|0]4[0]Ef(discriminator) OF7[HIME Sa MIHEH0MOIAT, AHX| 11
2| XX FO| Cheket 0| A0 CHohA Iohed=ol AlZHMO2E Aftel AW HITRE &5

== ACHOL
o PAOIES JlE Fas OEd 2.

- https://tcwang0509.github.io/vid2vid/
- https://github.com/NVIDIA/vid2vid

8. FHEZ2(Kubeflow) ZZHE

|H

FHEZ

3t 4 9

rr _|o

[H

E=Z, 07| FHUEIAZ 7H[O] Mol REAA EAHES 2|0IBHH[10].

FHEEZL Z=HENMz HA2Z0 st 50]
ot 22 Mel(Model Serving), FIOH =ES(Jupiter Notebook)% Ii7|X| Y¥Ei= HSotH,
BIMEESR, PyTorch, CXNet 9| CIst T E XSt F, 2 Z2NE AIE8 &8

H
ok

2ZHEE= FHUE|A(Kubernetes) &E0MA ZHHSH MAl2d 2222E H
.I
I}

FY(Hyperparameter Tuning)

StH JHLRN=E Q1Z2to| SENCE HAdS JHEE 4 ACH10].
3 YA|ER AE(Github) A= CHSH 20}
- https://www.kubeflow.org/
- https://github.com/kubeflow/kubeflow

Data ETE] T Kiata Data
; 2 q ransfor- e
ingestion Analysis e \EUGETT
Building@

Tralner = =l I\n'!odell Training
Validation at Scale
Model

—
Jupyterhub N
o~ % SELDOWN

Roll-out Serving

[322 7] KubeFlow ItO|Z2}0l
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9. 0|0|X| 5Z(imgaug-Image augmentation) ZZXME

O|0IX| 3 Z2HEE H0|H 5SS g & & A= Lo 2t0|E2{2] Z2HEZ, 0|0[X|
F

Sh=l Ho
IIl_

S Z2HEEZ 01801 (2] 7§9| Ed|0]d O|D[XIS0] A22 #Z O|0X]| ME=Z HErE
OtLet BE2E HiA FH, $E 8fA FH MIHEHOKE ¥ HE S5 M22 Hat 0|0IX|o Mg

To —1— y L

= AT11].

B APFA

Ct

Mt

Ct.

gjo

1t

rr

- https://github.com/aleju/imgaug

Keypoints Bounding Boxes

Image

Original Input

Gauss. Noise
+ Contrast
+ Sharpen

Affine

Crop
+ Pad

Fliplr
+ Perspective

[J2 8] Image augmentation O

10. O|0{A|E2|0]M(AirSim-Air Simulation) Z2ME

Microsoft Al & Research EI0| Qo ST JHeE QEAA ASYHO|H TZHEZ X238

O
4 olon Haid Zafsiant HEE BIX HAET} JKSsai E8,

AR 7+ MEoi MaE

AT
= =
Ol 22X ZF0IMo NMSAt et &elE QISAls SUS0/H e AT RUE AXS

- https://github.com/Microsoft/AirSim
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(Xt=) Microsoft

(23 9] OIOfAIZ2]0[M(AirSim) OflF|

1. § ZEAEIY EHAM(Deep Photo Style Transfer) ZZHME

2 Jlg2 Y sty o{=H| HHEEO| Fujun Luan 50| Leon A. GatysQ “A Neural
Algorithm of Artistic Style’0|2ts =28 ZEJ2}I|(photography)2] A HHA|IZI T2
MEOICH13]. [2E 10]2 0] ZZME AYN2|ES AFEot0 SUo S sy MF ARIOf

R Feto| AEHYS HEM=E AE E0HEH.

(Xt=) GitHub

[22 10] Deep Photo Style Transfer Oi|A|
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o EMOIER AY F4= Hsdt 2

- https://arxiv.org/abs/1703.07511
- https://github.com/luanfujun/deep-photostyletransfer.git

Iv. 428

KNSR ASKISS 22 S0 ol AHEUCE. At 2018H 1180 HEE HMNEZR
2.0 of M22 7lstt 22 T S USKs Z2HESO| ol dHEATE ASKIS ARH|0IM
= 7 UR0| USKs2 HE E0ptH HUHL= == oW e Tefet 200A SE51

=
k.

DCE M@l Aol Al KIZ0| 353 20174 1202 Z2{0f 0|2 X1E 727} 2021401
57691 Z2i2 £7}3 02 HMYSHD 00|, Y2O0|EE 20181 DAY PRI Tt T2mE
9 5 47} A0 Hl3) 2802 S71511 202080k CHA| 282 S71E 2102 Hsin Ut

=
S

[14]. 0|2 % YOZ QIZXSE HL FTXOZ HZ2H UME Z0|H 2ZX|S0[2t= HE AH
A
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PNy

I
il 0F = gl == ?9| of 22 A Iiils Aot 2270 R<l= 023 552
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= =

i
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njo
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o
ral

[11  Tony Holdroyd, “TensorFlow 2.0 Quick Start Guide,” Packt Publishing, 2019. 3.

[2] TensorFlow Team, ‘Effective TensorFlow 2.0: Best Practices and What's Changed,” Google,
2019. 2. 14.

[3] Google Al Team, https://magenta.tensorflow.org, Google, 2019. 2.

[4] fast.ai Develop Team, https://docs.fast.ai, Facebook, 2019. 3. 14.

[5] Zhong-Qiu Zhao/ Shou-tao Xu/ Xindong Wu, “Object Detection with Deep Learning,” |EEE,
2019. 4. 16.

[6] facebook research team, https://ai.facebook.com/, Facebook. 2019. 2.

[7]1 DATA LAB at Texas A&M University, https://autokeras.com, powered by MkDocs, 2019. 2.

[8] Pablo Samuel Castro/ Subhodeep Moitra/ Carles Gelada/ Saurabh Kumar/ Marc G. Bellemare,
https://arxiv.org/abs/1812.06110, published by Cornell University, 2018. 12. 19.

[9] Ting-Chun Wang/Ming-Yu Liu/Jun-Yan Zhu/Guilin Liu/Andrew Tao/Jan Kautz/Bryan Catanzaro,
https://arxiv.org/abs/1808.06601, published by Cornell University, 2018.12. 3.

[10] Kubeflow Team, https://www.kubeflow.org/, 2019. 4. 19.
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[11] Alexander Jung, imgaug Documentation, imgaug Github, 2019. 5. 12,
[12] MS Research Team, https://www.microsoft.com/en-us/research/blog/microsoft-airsim-now-available

-on-unity/, Microsoft, 2019. 3.
[13] Fujun Luan/Sylvain Paris/Eli Shechtman/Kavita Bala, Deep Photo Style Transfer, published by

Cornell University & Adobe, 2017. 4.
[14] 0128, 28 YHAE Heol= ASKSANS =t I AN, SEQIHUTISH, 2018 Vol.09 KISA

Report, 2018. 9. 30.
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