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SRR 854

FETE 4 B EAM S AR — DR R . B AR B A ) BB R T L
R RS 2 A TR A 27 T fa) A A — S B T R A T AL DL LU R T AN A . AR B
SEPUINS R AT A R R S A R WA A SRR TR A S R

AR FELE R LR RETS

o TR o R E A R 5

o BLEE I AR R e A

o ffi [ Keras(—> TensorFlow fiZJE) ;

o U ZRaRERL AT 0

5.1 EFEENREHF RSN

BT HRBE 7 S W50 — T ST 06 I RS . BRIk Z A BT N BB T OT AR
PR 22 DO 45 A ZR A 4 o 30k S A 2R 5 A I T g A ) A, e T LB g A S B B AR 2R 4
Y RIPERE . AR P9 28R MBI 19 T 38 45 4 A 2k S BAG UR R 45 4 9 A J5 Tl R T

LIS B R R S5 R C 2 e 1 R ), I ELAE T 4657 10 H It 388 5 9l O 5 3 Y
PRAR S BT IR R SRR 5 (R U5 1 B ROy AEARMESE . A7 R0 2 BT (9 1A
REH T LA T — SR E WS AT — D TR H I B A AR E B e

511 BRMEKRLEW

FEAK RSSO ZHE, HETA MM RATHER RS, WERHERNK
(Convolutional Neural Networks, CNN) il i J3 ## £& [ & (Recurrent Neural Networks,
RNN) V2 0 FH R 72 5 T A 52 BE A B AR J2 il 9 A 22 I 2%, O HL#8 T LAAE S K
RO IR, AR IR S E A AN =AML G T AT Z S AT ) . KEHE
17 ® 4 (Long-Short Term Memory, LSTM,—#lf RNN 28 {4) | F 471 & B M 4% (Generative
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Adversarial Networks, GAN) FlliR B 38 . % 3] (Deep Reinforcement Learning) . iX = Ff
A 2R G5 A6 A figp D 9 ST ] L IR T LR By (L {off A ok A S R

L. BB e M4

A R 20 9 24 2 DR Ak LS L O A% 85 ) 114 ] A0 7 44 AR R e e 2 R 4 25
10 ABAE VT Z2 T A S8R, 451 4n DA 3 DR 0 30 3 2 B, e TR AR B TR .

CNN (1924 TS24 %% U) AR G 10 85080 18 R U1 R B2 i) — S 3%, TS (SR B A B34l A
A SRR RTERGOIr LA R RGBT, MR R A MR R R 5 R R A
KL P BTSRRI R T AR A, TEXFEOLT %A w2 2 9 25 Y1l 2R 1
M NE . P B LR R A G TE— 2 % 8 S ] SR R A BT g — 8

&l 5-1 fr 7 i 72 1 0% 78 B ) B FR (convolution) .

Convolution Convolution Fully connected Fully connected
v v - 4
(No input
/ a8 / . ) . n
ol B Do
. /B A !
/ / . . . [~ ]
8 . . .
o]  [E] NHENEN
) Vo N\ A\ .
I QOE "0 I ©®:
- g . . . m
. . . ] /| e
8 N\ ) . .
ofl E\= ¥/ v/=
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g \\ 1 3 :
> @ Bw Y
\ g o . .

K 5-1 B R E AR (R R I . Volodymyr Mnih %)

O rreTmesre FARCERIEET 2015 % 2 AARMHMA Human-
level control through deep reinforcement learning ¥ 33, # W https://storage.

googleapis.com/deepmind-media/dqn/DQNNaturePaper.pdf,

2. BT Rhes NS

B PR 22 W 2 55— 2 i A\ — S TR L 35k 28 By A BT 3t 58T 0 295 4% 1 J= R0 R A A R
A 25 o X b7 V5 0 Jay PR R« 75 B A Q0T 507 ) 246 4 AL R R i 2 I G AR 20 T X

O FHE: ANESCHE., B BRI MK TEREZ N 76 R AR .
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LN 1795
390 05 P 22 I 2 SR SR A T A DR AN TR R B A . RNIN B 76 A0 #7800 X Ik &
TE> epoch 7, B 2 ER 23 32 BIHT L2 M th 9520 . TE45 € W T o Se i AR i g2 25
TE 5 55 WL EE 1 PEAL TR AE .
P T 3 )RR A IR A L DR RNINFE S8 8 U R A 51 T s T . 4R RNIN
HHF B FER, Google B3 H 87 FH 1 53 Transformer {6 H T RNN, HUB: SCAS
— M E BN — MRS .

0 o R BT M E S 458,35 A Google Research Blog £ & Jakob Uszkoreit F
2017 5+ 8 A E A W9 A Transformer: A Novel Neural Network Architecture for
Language Understanding # 3 %, # J.. https://ai. googleblog. com/2017/08/

transformer-novel-neural-network.html,

WAL 5-2 B 7 o AR Afa B i) s B B 1 v 0 07 B T B ) 1k T B R A DG B IR
RNN 7E 1 5 §H9 R) b R4 AT .

accord zone économique européenne a signé aolt 1992 & <end>

;0 0.0 BB B 00 00 0.0 6.0

0 oonoono @E]E]IIIH.HI

the agreement on th Eurapean Economlc Augusl 1992 <end>

& 5-2  distill.pub B f#& (K AP . https://distill.pub/2016/augmented-rnns/)

-5 13042 W 28 2 o e DR B 8 91 2 ) 0 g 1) 78 1) RN R A, 6 5 9 2k 1) 8 J2 hy
B M R A iC 2 e s E R, B id e e T E R E M S B HEZ RN
NEBAM, LSTM & RNN AR, Hfl & —F AR M iB =171 (forget gate) BIICIZ 87T, 1%

ZLF R T PEA 0 39 0 2R A TH 5T 38 6 A R i 22 A9 2 R B R O T B R UL Y
(A

© # % LSTM ¢4 m 4z &3k %8 Sepp Hochreiter 4= Jirgen Schmidhuber £ 1997
FEHRIB ) LSTM &4, B .LSTM BMW N2 HFTT 5 k&, X T
LSTM 64/~ 6h TAERIB M mA F B, ZBAFE 2015 # 8 A ¥ Christopher
Olah 8 B #9 8 4 Understanding LSTM Networks # X %, # JL: http://colah.
github.io/posts/2015-08-Understanding-LSTMs/,
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3. 0B A R I 2

B A B 48 2t Tan Goodfellow K H:5¢ 45 F K K27 1 [ 5 T 2014 4F & B Y,
GAN Iy o 5 — > 22 100 265 10 A A i 0 i 2 LA HG 45 22 e /A o AN 2t e S7 79 A AR L
T 0 i 22 1 2 DL 3 [ RE Y H Y

@ # £ GAN Wi m 1z 835 % Tan Goodfellow $ A F 2014 % 6 A 10 B & arXiv
LR R A Generative Adversarial Networks #X %, # JL. https://arxiv.org/
abs/1406.2661,

GAN A —> T Az T ot R A8 508 ) B 199 26 CEIV AR 80 IR0 46 ) 1 — S DA 199 2% A
) KA P L A T B £ 0 2% CE B 3 I 46 ) o R 9 28 1 W 2 > JF AR . — 4>
PO 4% 27 ] T fof S b A AR RN 5 O — A T 2 o G e] DX 4345 B0 B 1 LR . S0
i A BRI 1) 000 2 CEI 3 531 0 28 ) S 14 BE 081X 23 B4l A AR I A I 45 8 A B D
epoch FHRHEAT A AR, T2 P & HR S

GAN C 2B T i HAT WIB 40 F 25 R ) T8k, GAN 5] S5 BRUAR) 2t A i A
RN Bl 0 B P8 9 EL I SE TR (ST X 26 S ) 1) LSRR AR B, 8T 5-3 o . BB AR K
J& GAN e I T (HAERE S8 30 GAN 7 A s i i A 25 R H B

Tnput Contemptuou Disgusted Fearful Happy Sad Surprised

LUXY:

eeeeeee
C9999949

[ 5-3 T4 1 R [R] GAN B3R 7R 02 N B T3 2 155 O T 0 23R 181

(& A3k U8 : StarGANs Project, PE UL : https://github.com/yunjey/StarGAN)
4. WAL Y )

T W] TR B 58 Ak 2% 3 (Deep Reinforcement Learning, DRL) {4 28 25 # 2 v T 9% [
1) Google 22 EHE T A9 N T8 G 5E ULAE Y DeepMind 2 11 1Y,
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DRL [ 2% (A% 0 JEAR 2 28 I 28 70 A o b J2 T M B L e AR S e v o >0 1Y
I 208 S pR AT AR . SR B AN (R T b R 4 CRE AT A Y O
T DA T A4 A R, TS R © R0 A IE B J7 12 DRL W 28 AN 1 fige ke ) B A IE B O 1%
i 22 00 2% B TRT SR I T T — A R GER RN L SR 5 B TR B UCIE B AT — A REUR W 1
FURG X A R R A A TR AR VF 2T 55 A A B I 2R
2% Wt 5T S

© =54 205 5mECHR)LE Volodymyr Mnih A F 2015 4 2 A % & 494
# Human-level control through deep reinforcement learning %1 X3 ,#4% JL: https://

storage.googleapis.com/deepmind-media/dqn/DQNNaturePaper.pdf,

VR B AL 2 S BLAEIZE DeepMind B2 T AlphaGo(— b & b Bt 57 B i 4% B 15 18 4
ARG ZEZEHIRITER . DeepMind HAI# T DQN 5k, 0] L2 2 W] 58 4K 58 A
21 LU A RS KEBo Ik a0 B 5-4 FiEk 5-1 iR,

=
= N1 >
.‘ ~ \
V. S { \ \ .
State A4\ & s | ~ A Action
Vi e )
e/ —-_—A L a,
N 3 (
LN e — SN
\‘*,/P’_"*‘{' T —=

y
\(f
eward ‘ 7

K 5-4 DQN ® ik T/E KX E

© = 54 %4 8.3 58 DeepMind i 4 5 #9 A 5k & e Atari # % 6 DQN I ik, 3%
HERA—FRERLFIT BT EAREIE L LB, BH KR, https://keon.

io/deep-g-learning/,
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R51 FEMHENEERENESRREBTEHBRETHI.
RAMNHENENEREMBEESLMEABENEREX

7 o 55 W B
BB 2 [ % (ONN) I A DR 445 49 P {38050 70 53 2
3609 90 28 10 2 (RNND K J5 1 32 12 U B A A
2 (LS TV 954 RO ] P 50 5 i
A LRI 4 (GANS) I A DR 445 4 P A
VR JE 3 6.2 5] (DRL) HLOUL 5 A0 BB R | o T 5 2 3

51.2 FUEIREL

R VR B 2 ) AU 22 i 38 T B EAT B AR AL

B bR R MLES 2 ] RGP B — R WO R e e 2 M 45 7 T . BFSE N A
FEF] X FINZE RNN FI LSTM A48 28 00 25 ok 15t o B4 A v Ak 02 — 300+ 70 T E A9 F0 R, [
BT 4 I R ] OB T4 Y R R PR R

0 H X F 5458, K Sergey loffe FAT 2015 F 3 AL AT arXiv L858 A
Batch Normalization: Accelerating Deep Network Training by Reducing Internal

Covariate Shift ¥ 3 %, #JL: https://arxiv.org/abs/1502.03167,

7 224 R B A TR 4k R ) Rk R SR FH AR — o B o £k H R L R T A 28— S8 H 0 B vE AL
HA.
1. Z-score b#iEfL®

2 B 2 T A A R Sy 23 A1) I AT LIRS A WL AR 2 8] A B 5 O 5

E A PR 2E
Z-score bRUEALTT 11 F T 5 A7 R IRV 1L A S50 B9 o 0icde 8 LI R

o, p

Z;

o
Hor ey S5 A WIAE e 2 I o 2 SRR IEZE

O FHFE: AWSCRIRZ A - EMEA 22 m il . S A B A B BE R 0 bR 2E D 1, iR 1 2
O BN IR B (A 2 DA BR ik 257 A L RBOE S5 15 B — AN 1E B AR AL 43 0 2 2 A 3 — A 67 A AL
80, 51 B : https://blog.csdn.net/weixin_38706928/article/details/80329563 .,



E}

i 5 3 Wikipedia ¥ # A Standard score # X 3%, JL: https://
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(| EES &%

en.wikipedia.org/wiki/Standard_score,

2. Point-Relative Fr{Efk

X AR AL T i T4 A2 B I E AR X 0 B S — A W IE B 2 &L B T
T HERAMEHBHIRA . Point-Relative FrfEfL i LWF .,
0,

0 Siraj Raval ££ & % 4 How to Predict Stock Prices Easily Intro to Deep Learning
HTHAMPALTHAENE, MR TAE YouTube E3KIR . https://www.youtube.

com/watch?v=1{tMq5ps503w,

Min-Max $5 A6 75 12 155 19 J2 5 8 LI AE 5 1 910 v 09 i K LR e /ML 22 M) ) B

3. Min-Max Frf£®
CHCTE b B 5 R R i /IS S S D Rk T ke g 0 AR B B A 5 i IR A
N 0; — min(0)
" max(0) —min(0)
i AN L0 Fon BB BT A O [E W, PR AL min(0) Al max(0) 535l

Min-Max b #ELL I E LI F
n

st -
T

/ﬁ\:t':l 20, SN
RARZIF 5 b i fe /MBI R KA
A AVREAE 5.1.4 5 0 SE ) BEFR LURR T RO B DL N A A A o A s b o A AT Y L

o T K H DU AE LSTM 28RN il . S5 91w A0 935 o % 0 3738 & | 0B 5% A OC A I 1) B LA

IR

I & Point-Relative FrfEAL 3 A .
70N EI\] r‘ﬂiﬂi
EEFEMAIK RGN, EHFEXERGH  REENHERZRIFPEE EMERAE

513 ME

SRFSEN B3R B 7R TE U — A B TR 7 > T B S BN B3 AR AE 93¢ 5 A 1 B ] 2
I AP 2500 o HL e ALt Al 0 Y [0 i 22 A0 g BRAE
O PR TE A SCHPR 2 /- R HE A7 2 R — RO T SO R P A 0 0.1 T B O 2k
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TETF R DR IE 5 > ZRGUIT 35 % 1B LA T (R, 40151 5-5 FrR

Do I have
the right
data?

Collect
more data

Do I have
enough
data?

Canlusea No
pre-trained
model?

use
pre-trained
model?

55 TEIRIE A T H TF 46 i B AROAY O i S JEL I Y e S AR

s BEEMMEIENG 7 X 2 I ZR TR B 5 > AR B T I A e R Pk AR . FH 450 40 )
R SCIR) R fet RS B ) S SR )RR 43 Sk 28 531) (G 26 ) J0) 550 3% 8 (i I J52 i) A2 [m]
VTN o R 2 o L322 B0 fif e R 3 26 00 5 ) i 40 e 2

s REEBZWEIEL W HO0T R ) A RAEE 2 rh iy R 2 LU T
BONBARE PRI 2, W T U1 S YRR S T 7 0 B 1L Y AR X
R T 223 i e 1) ) S R0 (HL H A 3 2 IS AT R 22 b UAC B 25l .

s WMAMER -G R ZBING? 41 R R IE 78 40 B Y [R) s 3 — e H A
J 8 — ¥ 53 (HE ) — sl ) I8 203 2 100 2 s TN Rt A 280 . I 2 e g A6 A
A LAHE By 7 ik DR [ 250 ) R R A X T T 358 — 2 o TS S T AR 2R A 400 e B
B A AAERE , 7] LM TensorFlow ‘B 5 B Github % (https://github. com/ tensorflow/
models) AF-,

TESESEE AU N BE v REAR AR JC ik AR 1S . AR BRI B0, AT DU A — &R 90 H R A 2%
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s N Ky AR T B A 2 B Al K — o AR PR O B AR 38 58 (data augmentation) , B4
S8R 3 A A Ak B PR B S [ I AR B 1 B B

0 X R — AT e B L= —Classi [ying plankton with deep neural networks , ¥
JL http://benanne.github.io/2015/03/17/plankton.html, # 7 3§ Jn iz 4 & o4 )| 4k 42 K
HOXFWHEFLET —RAT AV THBEHMEGRK,

514 Bl RRILFHEES, AR EREIE

i f# H — A~ e W L CoinMarketCap W3 I K & F1) 19 28 L 85045 4 . CoinMarketCap
B — A BRI () 0 28 B T Y G T HBOHE 1 Il BN R s R AR B A — i SR A A 5 L D
B

AW 4k 22 ] Jupyter Notebook X i #& 4 #E 17 #£ K . Jupyter Notebook il i
Web W5 #8424t Python 231& . & AuVF P LLAE B9 7 AL 44 . Jupyter Notebook
SERR B RAT TH AT AEAR B e A Ll b i e

FIIF L, S B AR B E S B #19 Chapter_5/activity_ 3, IFHAT A T a4 AR
31 Jupyter Notebook £,

$ jupyter notebook

FEW NG & rh AT I N AR PR ) URL, B RE e X R E b B2l — A ir 2 H
SR Jupyter Notebook T , ANIE 5-6 AT7s .

~/Programs/book/lesson_2/activity 3 ZSIVOR{IEILINIS

252 NotebookApp]l Serving notebooks from local directory: /Users/lcapelo/Programs/book/lesson_2/activity 3
[T 00:2 252 NotebookApp] @ active kernels
[I 00:2 252 NotebookApp] The Jupyter Notebook is running at:
[I 00:25:49.252 NotebookApp] http://localhost:8888/7token=2a5f88a7e4eedadd758a342bal310013610353560df95a32
[T 00:25:49.252 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
[C 00:25:49.253 NotebookAppl

Copy/paste this URL into your browser when you connect for the first time,
to login with a token:
http://localhost:8888/?token=2a5f88a7edeedadd758a342bal310013610353560df95a32
[T 00:25:49.451 NotebookAppl Accepting one-time-token-authenticated connection from ::1

K 5-6  Ji 38— Jupyter Notebook SZ4l 5 19 2 siis K148 . AL B W B8 45 iy URL iR,
R 1Z BEWS & 2 Jupyter Notebook )& 5% T T

SRi3 B #, B X F Activity_3_Exploring_Bitcoin_Dataset. ipynb, X & — >
Jupyter Notebook SCH, &4 7E — A1 A 0 Y2 25 36 701 K v p 31 F . an &1 5-7 A& 5-8 frs .
N AR T ¥ A 3 PR 31— 88 Python 28 B 251 .
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Z Jupyter Logout
Files Running Clusters
Select items to perform actions on them. Upload New~ &
00« B Name ¥ Last Modified
O data an hour ago
& Activity_3_Exploring_Bitcoin_Dataset.ipynb 5 minutes ago

& 5-7  Jupyter Notebook 3E 5 it & 5% T T

©® ®® 5 Activitys Exploring Bitcoin {1 x

€ - C @ ocalh 9
 jupyter Activity_3_Exploring_Bitcoin_Dataset Last Checkpoint: a few seconds ago-(autosaved) & | Logout
File Edit View Insert Cell Kemnel Widgets Help Trusted ‘ Python3 O

B+ % @ B 4 ¥ HRun B C  Makdown ¢ @

Magic Commands
Magic commands (those that start with ) that modify of Jupyter A number of magic commands are available by
default (see list here)—and many xtensions. The added in allows matplotlib to display our plots

directly on the browser instead of having to save them on a local file.

In [1]:| 1 S$matplotlib inline

Activity 3: Exploring Bitcoin Dataset

We explore the Bitcoin dataset in this Jupyter Notebook. First, we start by importing the required libraries.

Introduction

In [2]:| 1 import mumpy as mp
2 import pandas as pd

We will also import our custom set of normalization functions.

In [3]:| 1 import normalizations

Let's load the dataset as a pandas DataFrame . This will make it easy to compute basic properties from the dataset and to clean any imegularities.

In [4]:| 1 bitcoin = pd.read csv('data/bitcoin historical prices.csv')

[ 5-8 Notebook H1 [ Activity_Exploring_Bitcoin_Dataset.ipynb &,
PAE T L 51Z Notebook H 3, I ik F7 15 2k

F7IF Jupyter Notebook Ji& » BIVAT JF 4 8 A F5 2 A1 9 Lo 45 1 4 dls

¥ 954 (data/bitcoin_historical prices.csv) L& H 2013 4F LK L 45 0 #4100 B 2%
R T H— KW (observation) J& 2017 4F 11 H , Budi 520k 1 & H S A 78 28 Ik 55 19
vl CoinMarketCap, ZEHEEA T 8 DAL (WK 5-2 fra), i 2 A7 & (date F1 iso_
week) 1 AR B4 B4 I R BE, 7T LAFAE R 51538 F 55 4h 6 4742 & (open, high, low, close, volume
H1 market_capitalization) , i LR T i Hb 45 T 09 A0 5 1L A 8 Bl s 18] B4 AR FR A% D

K52 KETHEMEHEETNTREE

G it &
date M2 A

iso_week 95 5 AT 0y 1 TR

open — MO LE R T B 22 TT A0 (E




