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Completed Machine Learning Course
By Andrew Ng, Stanford

Stanford | ONLINE

Andrew Ng: Associate Professor, Stanford University; Chief
Scientist, Baidu; Chairman and Co-founder, Coursera.

MARCH 06, 2016

NEE IR THREESE FEEHFIHENRERGT AR
E(] ? *_I_ . has successfully completed

Machine Learning
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https://www.coursera.org/learn/machine-learning 11 Weeks



https://www.coursera.org/learn/machine-learning

1. REMEMEZNHEZR

2. 10+ #8557 3] iR (o) € B9 A R 5+



MEEAERFINE.L BT KINEHE TR TEAR

inputs

2\ xl X2: R¥..o
/ e

S S)\lu pse
¥ Dendrites Axon from
: another neuron

Cell body
ol ¥ L _ \ Membrane L';?iﬁ.iax
? /| / \ 0 ¥
’ \ . ‘ 2 E=% wix;
J N \ e
' / y 1 < - a
» - IJ //“ ‘
output
y=fiE)

Axon

'

To other neurons Y

Source: http://commonsenseatheism.com/?p=13607



M35

| 12 /Y.

lli_(_l(_lf-ll
VR

Input \ /

B ZTHETH

Neural Network

gl




xﬁu 'L'l'ﬁ*ﬂ? 'J'__':'./

Motorcycle

=2 Pes'(o}(»m 7'
4




R % |

BREMERGE
LT ]
1958
Perceptron
1943
MP
HEE

R[5 :1943-2017

“Al Winter”

%R ML

@ \ ”’/,.,. = \/v
PR R - Cx Xé% Xé
D — B/ S SO

2012
CNN 2020
s=R Winter?

AV
N

1986 2006
BP
BR
1982 i
Hopfield

1969

1940 1950 1960

1970 1980 1990 2000 2010 2020



AR % |

BRI

HiE=E:

(60-70)

FIHE

7 R AR P 4%
(85-95)

\/2 ~ .0

XX

g
CPU

1K-10K

BPE %

R AL TR EE N GRIRF

% R M 4R
(2010-)

trq\\y-%4+:J¥4’”‘

SERFGPU

TM-100M

Pre—training,

DropoutZ753%



ATEEEXSKBND

FARSTEN=

v 1956 FEXRFFHAN
AT EREMEENBNRMA NEAITHN — T RIENEEE,

v" Nils,).Nilsson (Standford) :
John McCarthy  Marvin Minsky anaunu Ray Solomonoff

). NS P ATBERXTHIRNER —BARTAIRUR SRS IR ER IR,

‘ i And three othors
‘? ‘. [ ' 3 ’
,. . F} & Ne te
k4 . e o1
g y { 4 Tr\m ~ 'umu

IEEE—TIGETIHHENRE., £12F. BENIXER. LEERNBAHEALITIA., 85, SREEI&E
; iﬁJTl\UJEFE TAIERER, (36Kr A T EGITUHERE

O ATEREARNT

v" Patrick winston (MIT)
AL BRI AE T ENEHEERE AF HHEEIE,

ATHEMERBYED | SSFEENER, EAA || SHSEORN, ER | BP AR KSH | HRIERERE |
B IRNSAIER | LEENHE MOBRNR | ROAGORS AT RARRRANEEN  SREAE SeSBEATSEHARE
| ZRERBHERNRL. || BRGE, FREAE. || BEFREATR. | ATESFSUMAER. | | REIIRS, ATRETSERSTRERS

1943 #3%FHl 1956 J2EhER 1969 SHHER 1975 ZERGER 1986 XEHl 2006 BEEEEH



. REMZNMBZHHE L E

2. 10+ #2385 S AR R BIRE R BRI F



Example #1: EBixB4E

UPTENZEEEL—E2FEFERMNERE,
B—T, tNR TENESILEFER/ DY/ i3,
MEEEHE —HMEAENXF, XTI —
=00

FRHEAVMERRM KRS, ML) BI(E FE
A FEE), BRIGE HEFAED) I/ ),

RETE, mE—E EHRRNNEIT, AfF,

B, BMNEBRERFE L.

INERIXFHREEAFIERN, T IRNNARKR X LE
F, HiLFRMRARZE T —E45EHMEXR
EREFFARETR SR,

1A, H_LRAFAIETHR, F EEE IE [ X15EEH

I 17E B (ERE R fiafE L, FRFFEEER, RE
BEAIAE, BRIEFE FERL T, &
MET S, 19981, — R, — =, BHEXAEE
R, L. mifd. BE. 31E, tFP=ERE
BHIE E LB L2, ICIZREEM i, B R EREM
BRI ZTEE, SRt =, BEKIA,

L JLIE] GTEE(Z T30 F R Bk T ZF5ET ALY
REWE H FHRIERE ZU52 £ FIR, ZEf
BTYI% 1709 B S [t IR VAR 77 Al 28 4% #E A B
R XRIE—R Fix

http://www.36dsj.com/archives/55863



http://www.36dsj.com/archives/55863

Shakespeare

PANDARUS:

Alas, | think he shall be come approached and the day
When little srain would be attain'd into being never fed,
And who is but a chain and subjects of his death,

| should not sleep.

Second Senator:

They are away this miseries, produced upon my soul,
Breaking and strongly should be buried, when | perish
The earth and thoughts of many states.

DUKE VINCENTIO:
Well, your wit is in the care of side and that.

Second Lord:

They would be ruled after this chamber, and

my fair nues begun out of the fact, to be conveyed,
Whose noble souls I'll have the heart of the wars.

VIOLA:

Why, Salisbury must find his flesh and thought

That which | am not aps, not a man and in fire,

To show the reining of the raven and the wars

To grace my hand reproach within, and not a fair are
hand ...

My power to give thee but so much as hell:

Some service in the noble bondman here,

Would show him to her wine.

KING LEAR:

O, if you were a feeble sight, the courtesy of your law,
Your sight and several breath, will wear the gods
With his heads, and my hands are wonder'd at the
deeds,

So drop upon your lordship's head, and your opinion

Shall be against your honour.
http://karpathy.qithub.io/2015/05/21/rnn-effectiveness/



http://karpathy.github.io/2015/05/21/rnn-effectiveness/
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Example #2: &%=

FRBAXFirEA

a young man riding a skateboard down the side

a black and white cat sitting in a bathroom sink of a ramp


https://github.com/karpathy/neuraltalk2

an airplane is parked on the a group of people standing on
tarmac at an airport top of a beach


https://arxiv.org/pdf/1604.00289.pdf

Example #2.5: XF :.I:E EJﬂZ.Jﬁ"

This flower has overlapping pink pointed petals surrounding a
ring of short yellow filaments
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https://github.com/hanzhanggit/StackGAN
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Example #3: 73

https://richzhang.qgithub.io/colorization



https://richzhang.github.io/colorization/
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http://hi.cs.waseda.ac.jp/~esimo/en/research/sketch/

Example #4: S 33T

What the model sees (White area 1s focused by spatial transformer)

0 Recieved direct reward and discounted expected future reward (gamma=0.90)
Recieved direct reward and discounted expected
future reward (gamma=0.90)
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http://www.ehrenbrav.com/2016/08/teaching-your-computer-to-play-super-mario-bros-a-fork-of-the-google-deepmind-atari-machine-learning-project/
http://www.ehrenbrav.com/2016/08/teaching-your-computer-to-play-super-mario-bros-a-fork-of-the-google-deepmind-atari-machine-learning-project/
https://github.com/aleju/mario-ai
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hetal Nature 2 5)


https://www.youtube.com/watch?v=dTGthmNmrK4

Example #4.5: HALZEFIDEIT

Generation Generation
17 921



https://www.youtube.com/watch?v=pgaEE27nsQw

Example #5: Understand Relationship

Q: King - Man + Woman = ?

A: Queen

\/Qc\»or
CoMeos'\\"\M



https://blog.acolyer.org/2016/04/21/the-amazing-power-of-word-vectors/

@ Tokyo — Japan = Berlin — Germany

Tokyo - Japan + Germany = Ber

Country and Capital Vectors Projected by PCA

Chinar
Beijing

Russia

Japan Tokyo — Japan
Mow
Ankara T okyo

Turkey

Poland

Germany
Berlin — Germany erlin

Italy Paris

Athens
Greece Rome

Spain

Madrid

Portugal Lisbon

Table 8:  Examp
gram model tre

Relationship

Einstein - §

Sarkozy - France
copper - Cu
Berlusconi - Silvio
Microsoft - Windows

osoft - Ballmer

Japan - sushi

Example 1
Italy: Rome

Berlusconi: Ttaly
zine: Zn
Sarkozy: Nicolas
Google: Android

Google: Yahoo

Germany: bratwurst

Sushi - Japan + USA = pizza

Example 2
Jap

cold: colder
Dallas: Texas

Mozart: violinist

Merkel: Germany

gold: Au
Putin: Medvedev
IBM: Linux
cNealy

Beijing - China + Russia = Moscow

France - Paris + Tokyo = Japan

Windows - Microsoft + Google = Android

word pair relationships, using the best word vectors from Table 4 (Skip-
1 words with 300 dimensionality).

Example 3
| Florid: llahassee
quick: quicker
Kona: Hawaii
Picasso: painter
Koizumi: Japan
uranium: plutonium
Obama: Barack
Apple: iPhone
Apple: Jobs
JSA: pizza



https://blog.acolyer.org/2016/04/21/the-amazing-power-of-word-vectors/

Example #6: Understand Relationship(lmage)

Man Man Woman

with glasses

smiling man

Man with glasses - Man + Woman Smlllng woman - neutral woman +
neutral man

Woman with Glasses Smiling man


http://www.iangoodfellow.com/slides/2016-12-04-NIPS.pdf

Example #7: Style Image
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https://github.com/jcjohnson/neural-style



https://github.com/jcjohnson/neural-style




Example #8: Deep Dream of Neural Network

https://github.com/google/deepdream



https://github.com/google/deepdream
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Year 2017 - AlphaZero Winning AlphaGo 100-0

AlphaGo: w
Needed humans to F - -

learn from. —

AlphaZero:

WITHOUT human
data.



Year 2018 - OpenAl’'s Dota 2 Al
steamrolls
world champion e-sports team



https://openai.com/five/

Year 2019 - Boston Dynamics' Robot Dogs
Casually Pulling a Truck



https://www.bostondynamics.com/spot

Wo U & 78 BUE TR

IOERATRD LI UL TL IR T RO,
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REBEFSamRAF6SHERE, EEE R ITIE; An army of robot arms jointly learning to
R ERE T LRINE, P E A IFEEEST, grasp somewhere inside Google.


http://videolectures.net/iclr2016_levine_deep_learning/

SRIATIER ME0FRBAEIKWM

19934F, FRIEBMX: 20194, BRI AN TERE:
e Network: 9.6Kbps Modem o [EFIHAI
e CPU: 386DX-40MHz o BXRIESHEAE
e Ram:4MB o FhF
e Video: 640x480x256(color) o EFIRA
e Hard disk: 210MB o HzpiEL
2055, HrIEBxX: 20 E, HMNEEMWAL
e Network: 100Mbps Fiber(10,000X) o 7
e CPU: 17 4Ghz 8 core(65,536X) o 7?7
e Ram: 32GB(8,192X) o 2?77
e Video: GTX 1080, 8 TFLOPS(10,000X+) o ! I
e Hard disk: 1TB SSD(5,000X) o P[EREZEZRHIBEX
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“A message that | hear often is that "deep learning is only
relevant when you have a huge amount of data". While not
entirely incorrect, this is somewhat misleading. ”

-  Francois Chollet, Author of Keras, June 2016

Transfer Learning

e Image classification? Hundreds of
e Face recognition? A few



https://blog.keras.io/building-powerful-image-classification-models-using-very-little-data.html
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