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Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learnif® then
deep learning, a subset of machine learning - have created ever larger disruptions.

https://blogs. nvidia.com tw/2016/07 /whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



What is Deep Learning!?

== Massachusetts 65191 Introduction to Deep Learning
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https://experiments.withgoogle.com/ai
https://blog.gcp.expert/ml-1-ai-ml-deep-learning-intro/

Al.Experiments with Google

* https://experiments.withgoogle.com/collection/ai

Visit this resource page to see small hacks people are making to help with the challenges of COVID-19.

* Youtube

Experiments with Google Collections v  Experiments O, Search

COLLECTION

Al Experiments

AL Experiments is a showcase for simple experiments . . .
P ; X P P . A.l. Experiments: Making it easier for anyone ...
that make it easier for anyone to start exploring
machine learning, through pictures, drawings,
language, music, and more. s v
G T —

o

DRINK - .
e %
g s sPol "
g .

H ) 1437143 B £ Youlube I3

AI + WRITING

Over the past 6 months, Google’s Creative Lab in
Sydney have teamed up with the Digital Writers’
Festival team, and an eclectic cohort of industry
professionals, developers, engineers and writers to
test and experiment whether Machine Learning (ML)

could be used to inspire writers.

These experiments set out to explore whether
machine learning could be used by writers to
inspire, unblock and enrich their process.

VIEW THE COLLECTION


https://experiments.withgoogle.com/collection/ai
https://youtu.be/oOwfiYnRi5c
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https://softnshare.com/machine-learning-deeplearning-ai-learning-map

Al model development
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* https://docs.google.com/forms/d/e/1FAlpQLSdr70BVhT8uHJfOxpZIXP
fjP-7KL4)3B3gejVK8652sK1kizQ/viewform



https://docs.google.com/forms/d/e/1FAIpQLSdr7OBVhT8uHJf0xpZlXPfjP-7KL4J3B3gejVK86S2sK1kiZQ/viewform
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https://docs.google.com/forms/d/1_sQMXuJYDTgMnmI4Iw3fSPWrtEBaLmlvP6Ht20SK1dA/edit
https://docs.google.com/forms/d/e/1FAIpQLSdr7OBVhT8uHJf0xpZlXPfjP-7KL4J3B3gejVK86S2sK1kiZQ/viewform
https://docs.google.com/forms/d/1_sQMXuJYDTgMnmI4Iw3fSPWrtEBaLmlvP6Ht20SK1dA/edit#responses
https://docs.google.com/spreadsheets/d/1Eq0_OrW1OtKJVwsZMFK5NeG3rOqRBscn0mNSAfivW-Y/edit#gid=622167959
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* https://docs.google.com/forms/d/1_sQMXulYDTgMnmI4lw3fSPWrtEBalLml
vPEHT20SKTIdA/edit
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* https://docs.google.com/forms/d/e/1FAlpQLSdr70BVhT8uHJfOxpZIXPfjP-
7KL4J3B3gejVK8652sK1kiZQ/viewform
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* https://docs.google.com/forms/d/1_sQMXulYDTgMnmI4lw3fSPWrtEBalLml
vP6HtZOSK1dA/ed|t#responses



https://docs.google.com/forms/d/1_sQMXuJYDTgMnmI4Iw3fSPWrtEBaLmlvP6Ht20SK1dA/edit
https://docs.google.com/forms/d/e/1FAIpQLSdr7OBVhT8uHJf0xpZlXPfjP-7KL4J3B3gejVK86S2sK1kiZQ/viewform
https://docs.google.com/forms/d/1_sQMXuJYDTgMnmI4Iw3fSPWrtEBaLmlvP6Ht20SK1dA/edit#responses

What Al can do ?

e Supervised Learning (Bs B T\5& ) * Reinforcement Learning
\ o 2z
* Regression/Prediction TEMI| (35315%3'151)
* Classification 477%H
e Unsupervised Learning (FEEEET\B5& )

e Clustering 77&F
* Association Rule Learning [5] 2 (022
 Dimensionality Reduction [zE4fE

1



Al is learn from DATA

* Basic Idea
* Y = f(x)
* Al is looking for building the relationship between Y and f(x)



Classification vs. Prediction

Classification Prediciton
e Y=f(x) e Y=f(x)
*Y:0/1 0: male, 1: female * Y:0~1 ex. possibiltiy

o Y: 0/1 0: positive; 1: negative e Y: 100 ~ 10000
* Y: categorical variable

* X: r)umerical variables or dummy e X: numerical variables or durmm
variables ' Y

o Ex. Y=F(x) M RITFEH]; BLAE -3 variables B
?Xﬁﬁiﬁgﬂ?ﬂr AR BRRER Ex. Y = f(x) B &7 BB T

* Y: continuous variable



Association Rule

* fREEA TR L M Z [ RBr 2 7
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TID Items
 $HIEHTEE 1 Bread, Milk
* Support SZf7 /% 2 Bread, Diaper, Beer, Eggs
* Confidence {Z/.0\JE . .
3 Milk, Diaper, Beer, Coke
4 Bread, Milk, Diaper, Beer
5 Bread, Milk, Diaper, Coke




Association Rule

* IREE R PL N ) Z [RIRYREA L 7

* Support X755 ( 60% )
* {Bread, Milk}=3/5 =60%
BB EER |y, cXUY

* Confidence {(5/[\J¥ (= 66%)
S (EE RN YIEE XA B R EREE
» {Bread, Milk} -> {Diaper}

G

o X& VB oy xEk e T o

* 2/3=66%
» ToiE(ERAIRIE01566%

TiD

Items

Bread, Milk

Bread, Diaper, Beer, Eggs

Milk, Diaper, Beer, Coke

Bread, Milk, Diaper, Beer

hNn| & W N -

Bread, Milk, Diaper, Coke

ERIFRE © https://www.itread01.com/content/1512973220.html



https://www.itread01.com/content/1512973220.html

Association Rule

* KERNFAE I EEMAEHEEEIA?

X, Y, Z o] DA f7eE?
{X}->{Y} => P(X ->Y) 7 R R (R i

{X,Y}->{Z}=>P(X &Y -> Z)




What is Machine Learning?

X °
kL m “How are you”
4&. “Good bye”

You write the program A large amount of
for learning. audio data

BRI © 2R Machine LearningZ 4



What is Machine Learning?

! arning ...... I

Le
- /2
-

<
==

This is “cat”\) =
L ﬁ Hdogu
'
You write the program

for learning. A large amount of
images

BRI © 2R Machine LearningZ 4



Machine Learning

~ Looking for a Function

* Speech Recognition

f( ~smih— )= “How are you”
* Image Recognition
O AEe W )-ccar
A
* Playing Go N
/( )= “5-5

(next move)

* Dialogue System
f( “How areyou?” )= “lam fine.”
(what the user said)  (system resnonse)

h EverCam

BRI © 227R38e8I% Machine LearningZ0bf



Image Recognition:

Framework 1 i&‘ )= “car

A set of m | )- “money”
_ functlon LS
x
= “snake”
-]
Training function input:
Data

function output: “monkey”  “cat” | ... A3
BRI © 2R Machine LearningZ 4



raining from data and then select the best Function

Image Recognition:

Framework f(m N

Asetof  [LULLL

function £ 1 ...

|

Goodness of ‘ Pick the “Best” Function
function f .
il /
Training
Data

BRI © 2R Machine LearningZ i



Framework of Al model development

Image Recognition:

Framework £ ms )

Trainin Testin
A set of m

functlon f1 , “cat”

|

{ Goodness of \ Pick the “Best” Function

— HcatH

function f

Trammg
Data

“monkey” ”cat” “dog”

BRI © 2R Machine LearningZ 4



Learning Map

l
Linear
Model

Deep SVM, decision
Learning tree, K-NN ...

Created with EverCam.
http://www.camdemy.com

LR © BIEHEZFS Machine LearningZif/




Classification problem

Classification

* Binary Classification * Multi-class
Classification

Yes or No Class 1, Class 2, ... Class N

1 1

Input Input

Created with EverCam.
http://www.camdemy.com

BRI © 2R Machine LearningZ 4



Example of Binary Classification in Spam Email

Binary Classification

Spam

filtering 'l » Function »Yes/No

Yes

1o ff

Training v
Data | s————  NO

,,,,,,,,,,,,,,,,,,,,,,,,,,

BRI © 2R Machine LearningZ 4



Example of Multi-class Classification in
Document Classification

Multi-class Classification
EGa

/

Document —
== A ar/H
Classification — "
=~
He B

Training Data
W W W

DOC DOC DOC
les  BUS et

CCCCCCCCCCCCCCCCCCCCC
.....

http://top-breaking-news.com/

FORHCIR © 227R38e8I% Machine LearningZ0bf



Using Deep Learning for Classification Task

Classification - Deep Learning

* Image Recognition Training Data
Hierarchical Structure |“monkev”
Y
P h ‘monkey”
/ i ” ‘q
‘ cat
» »
1 :“ ncatu
._\ &
e Hdogﬂ -
WA ‘ Each possible “dog”
Y object is a class
eeeeeeeeeeee EverCam. |

http://www.camdemy.com

BRI © 2R Machine LearningZ 4



Semi-supervised Learning for Image Recognition

Semi-supervised Learning

For example, recognizing cats and dogs

Labelled
data

Unlabeled
data

(Images of cats and dogs)

BRI © 2R Machine LearningZ 4



Transfer Learning

Transfer Learning

For example, recognizing cats and dogs

Data not related to the task considered
(can be either labeled or unlabeled) Created with EverCam.

http://www.camdemy.com

BRI © 2R Machine LearningZ 4



Unsupervised Learning

* Machine Drawing

? [©Cc0ded O

Created with EverCam.
http://www.camdemy.com

BRI © 2R Machine LearningZ 4



Reinforcement Learning

At last — a computer program that

1)}
champion
.

ALL SYS

- e o

Created with EverCam
[/www.camdemy.c

BRI © 2R Machine LearningZ 4



Different between Supervised v.s. Reinforcement

Supervised v.s. Reinforcement

(

* Supervised

Learning from

8] s
Sﬁ “Bye bye”

Say “Good bye”

* Reinforcement

Learning from |
critics

>

Hello ©
Agent

fy.co

BRI © 2R Machine LearningZ 4



How neural network work?

But what 7s a Neural Network

I assume you've
watched this

D B

Last video | laid out the structure of a neural network



https://www.youtube.com/watch?v=IHZwWFHWa-w

Visualization of Neural Network in
andwritten Digitals Recognition

But even in this simplest form it can learn to recognize handwritten digits


https://www.youtube.com/watch?v=aircAruvnKk&feature=youtu.be&fbclid=IwAR01vRQTHTSMB7tEzJZawyHkdpe-EDtJJ1dIDSlACrtser1D0jQR8AgSIK4

Open Al

* reinforcement £ fiTEEAIGE S

B FEZE - Al A

vy

OpenAl Plays Hide and Seek...and Breaks The Game!
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https://www.youtube.com/watch?v=Lu56xVlZ40M&fbclid=IwAR0zxojvltrpcAibFh8oRrxYAVzzE_7w0NCc7OKMNx_HGikbp0SnRV-vCMc

Open Al Gym \ |

Episode 12

RandomAgent on CartPole-v1

* FlIFHAISE RN HY — 25
i B

Gym is a toolkit for developing
and comparing reinforcement
learning algorithms. Tt

supports teaching agents \
everything from walking to

playing games like Pong | Epis
or Pinball.

RandomAgent on Pendulum-v0

View documentation »
View on GitHub >



https://gym.openai.com/?fbclid=IwAR0yj2sneeTYAv0lxOgdx7No6O8ueQK5nqY0jfBa2SWM0jWa9HJ1147OPJ0

SRV

At Unity, we aim to maximize the transformative impact of Machine
Learning for researchers and deve!npers- alike. ine Learning
tools, combined with the Unity platform, promote infiovation. To
further strengthen the Machine Learning community, we provide a
forum where researchers and developers can exchange information,
share projects, and support one another to advance the field.

Learn what Unity is up to in the area of Machine Learning.

Download ML-Agents

-



https://www.youtube.com/watch?v=aOb0GSfA1pw&fbclid=IwAR1f1CQTILD5cZpLhTKuBE2XWr2KahW-TJ7kjzb5N6OCqbyBPfAnOsWPMYg

Al Reinforcement problem

You Shall Not Pass: Normal (ZooO1) vs Normal You Shall Not Pass: Adversary (Advl) vs Normal

(ZooV1) (ZooV1)
&z o] NEE
Opponent =6 Ties=10 Victim =5 Opponent = 15 Ties =0 Victim = :
Normal (ZooO1) Normal (ZooV1) Adversary (Advl) Normal (ZooV 1)

https://adversarialpolicies.github.io/



https://adversarialpolicies.github.io/
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New Al Techniques
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What is Knowledge Graph

: v

* GoogleHIZRIBEZE (TJ<ZE . Google Knowledge Graph » {7 fEGoogle4]
akiE ) sEGoogledy— fl%ﬂﬁcr o H{EHE BB AR ISR
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ER}AE ¢ https://zh.wikipedia.org/wiki/Google%E7%9F%A5%E8%AF%86%E5%9IB%BE%E8%B0%B1



https://zh.wikipedia.org/wiki/Google
https://zh.wikipedia.org/wiki/%E7%9F%A5%E8%AF%86%E5%BA%93
https://zh.wikipedia.org/wiki/%E8%AF%AD%E4%B9%89%E6%A3%80%E7%B4%A2
https://zh.wikipedia.org/wiki/Google%E7%9F%A5%E8%AF%86%E5%9B%BE%E8%B0%B1#cite_note-announce-1
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD
https://zh.wikipedia.org/wiki/Google%E7%9F%A5%E8%AF%86%E5%9B%BE%E8%B0%B1
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https://www.youtube.com/watch?v=d2ohLXJBykM&fbclid=IwAR3lXC2PUweo0XmxfUQpRO_k7Jp2eKDLKpSFiqOUU64LMkMMXssnBlGnwyE
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www.facebook com » . » Public Figure » Musician/Band ~

E-fffgJay Chou - Home | Facebook

E=i&Jay Chou. 3.7M likes. Jay Chou, known as the "King of Mandopop” - a Taiwanese
musician, singer, producer, actor and director who has won the World. ..

e
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HIaE FE

ETEMNEFES - EE=(E82(node) MM E R % (relationship) A B E 52 (entity) :
Person5FIJMOV|ezELabIe

ACTED IDFIDIRECTED =R {4485 -
name - title - rolesZ 281 HFBEANEK -

( Person 2% \ ( Person \
name|= Tom Hanks name = ‘Robert Zemeckis
born l 1956 born = 1951
EERER

ACTED_IN
roles = [Forrest]

TraversaliBE
SR RN TTE > s EZ VAN
B BEREAH Y

i FH 6@l o] B Forrest Gumpig 2R
ZJ;= HYE L ENUTom Hanks

( Movie \
Z;E 015 Robert Zemeckis
Ute = "Forrest Gump J

DIRECTED

released = 1994




R B4 (17mins)

= e —
' 1=l T =MON
SEIC VRN LWL

B mineEie

o MNEEAIMABEZHXEANE. £EB+, BIMHIE2E—IEE (WA
2. R BEHENEDF) , FERIMNLZEMARTEBEINT S2ZE
FERXAR.

o —figME, AARMAEEPEERMTHENSRRAERARTIR—T=
48 (triplet) , B (head entity, relation, tail entity) (BB A (h; r; 1)), Bl: (Paris,

capital of, France)).

https://www.youtube.com/watch?v=vqwZ-VkDtvM



https://www.youtube.com/watch?v=vqwZ-VkDtvM
https://www.youtube.com/watch?v=vqwZ-VkDtvM
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https://kknews.cc/code/65xv3jp.html
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https://kknews.cc/code/65xv3jp.html
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https://kknews.cc/code/65xv3jp.html
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https://zhuanlan.zhihu.com/p/59401605



https://zhuanlan.zhihu.com/p/59401605

SRR R 2\

model init fTinished

BP:EE

.IJ'I.!;

EF,LK BRNPEFEEDD, REFLINHE. OREHFERE, TR ERhhttps://livhuanyong.github.io/, MESERS B!

BP:EN

v =

HE BMEBE—T: HBE (Tinnitus) B—HRERHTANE, AR ESAT, ARTNBRINNEN. EAERENE, EBEBRETWH
EERN—PFHE, B FPELAMAEES. FEAXEBHEAREN—CERBEAOEENHN. WHNELENAES, ENEDRF
VHENERE, CEFPMEDENR, EREACHAEL. 2B T, PFESTERERONSEENIMN.

AP:EAMITHN
il :
HREFLUBLMTET: BRAT E8QaN

MP:MEMBEHEN

il

HENREREGEE: 1. AaF: ARFNEEHEAREER, SESEFOTRINER~%, SR ARB(INENRARAEFN
PIEZEEEREF. X EESXEARSFPERY. EXY. £, EXBTFEEHE, ASREFErNENTCEAES N HY

2. RAERENES: SENLTRPREARENESGESUINOEEERDR. BEESSARIAATYR, BEEREENME
, RSB EBNEENERRAEN.

3. RARN: HEREEETREEMARSH, RARSCEREN, BCEFHER. X FERNPNcEEESNEREXNE.
4. FAIM: BRENAMERTEEREYNE: ESTFLUEDN TR, TAEEERNE-PFHAGARENERE, RUBRN
EHNEERENANY, AEERESIEFASIM.

AF:EBTE=R®
B
HEERORREEs: B0 . AAFC . ER IR

ESEtREEs: sERaR TSR E Y P E;:ENERF: DR ENAE - L] ;
FUNE @PairkT #8 T Vicky

mP:j
=PRPRIE ¢ https://zhuanlan.zhihu.com/p/59401605



https://zhuanlan.zhihu.com/p/59401605
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NLP vs. Computer Vision

Challenge of Semantically Invariant Transformation in NLP

gmuscule
still a cat

flip
shuffle I
—_— meanin
this is good Is this good cindatn geg

FEZIME MBS EZTLURXEE LRSBENRN, FiEH\HRK
#, MNLP LMERIZ BN GERGLIBALE, BEXRE—LTiEM.

https://bangqu.com/1f476y.html



https://bangqu.com/1f476y.html

an> &> &> anh
o om om o

d

20174F7THSEH MBRMNRRGH T
MUF—RAIRECHIEREAERESES

HRMA T

R —WAE, RN SNRIZE, DRMiNmRE
RSN, WEMRSERSRA , FREMEDIT
| NS AT R AEA0 S BN AR

BAIVENA TRERATEEHRIE | BLTERRSERVAL, XA BRIENATER. ”
R BRAA SRS SHB B HK , IFBAD 2R , I EXHR , iLTHHERAIAET) , SRR D"

— R Bt




. cBOW, SkipGram [I29 |
—li Non-Contextual J}[ T e —
| Contextual? H (Govmd )

L Contextual —|E.I_Mo {039, GFT [I12). BERT (36 )

~ LST™ —{ LM-LSTM (G0, Shared LSTMI(EA. ELMo [I33], CaVe ]
N P O d e | S —{ Transformer Enc.  |—{ BERT (3], SpanBERT [I17). XLNet 09, RoBERT: [IT7) |
I_ I I I | Architectures ;

i, Transformer Dec. —|GPT 133, GPT-2 331 »

- [ MASS [1&0], BART [100] |

% sl S| xNLG (19, mBART (ITH)
—{ Supervised MT —{cove @l )

+ [ AT 8EIE Hi fUNLPAE e

|

g —— e
Unsupervised/ ! Seq?Seq MLM |—| MASS [0, T5 [[3]

[ 5 -1 T

|kPTMs_}— Self-Supervised ] Ny (XN g

- i

{ RTD }—{ CBOW-NS [[Z9], ELECTRA ]

et = Nsr_‘,-—[ BERT [3]. UnilLM [T ]

(S0P }—{ ALBERT 3, SmctBERT (93] )

ERNIE(THU) (214, KnowBERT [[36]. K-BERT [I11]

_( age-Horichen ) SentiLR 3], KEPLER [[95], WKLM J
p {XLU )—{ mBERT (36), Unicoder (6], XLM [27), XLM-R 2K, MuldFit 21 |
. Multilingual }

© L XLG }—{ MASS [I60, mBART [ITE], XNLG [[9]

| e ) | ERNIE(Baidu) ([T, BERT-wwm-Chinese (29, NEZHA [I98]. ZEN [37]
\En e | BERT}e [T, CamemBERT [[25], FlsuBERT (351, RobBERT [33)

(VILBERT [T20), LXMERT [I75), ‘

[ Image VisudlBERT [[T], B2T2 (3, VL-BERT [I53

—| Extensions

i Multi-Modal 5 {ideo |—{ VideoBERT (165, CBT (58 |

L{ Spesch — s_pwcunBRTEU

- Domain-Specific | SeniLR @3, BioBERT [98), SciBERT [[1), PutetBERT 07 |

(Ve Praning—{ ConprevingBERT 60 )

~{(Quumtizaion_)—{ Q-BERT (I8, QSBERT EIN )

_{ Model Compression '~ Puarameter Sharing— ALBERT 3] |

—{ Distillation +— DistiIBERT [I52), TinyBERT [73], MiniLM [[93) J

' Modale nnplm'ng)—c: BERT-of- Theseus [Z0H) )

I G

Figure 3: Taxonomy of PTMs with Representative Examples




Q& A

BN e =

N

L S
= -~




Computer Vision YOLOvV4



https://www.youtube.com/watch?v=q9f_e1nc4wc

OpenPose

* OpenPose & 1iF 5. |- 55— (FEF% % A BSELH IR S SR ICrE

i

E

* OpenPose B gL = AMLIM(EMUETHF 20 A\ 2DZEER
0o S R S 2 TR T R AR T H I RCR -

=

B R ERE RER6 A MRS - S EAEE N TR ST TURIZ
BEHVCMU ATE] o AR > HEAR s F RS ] LA B2

CHIB A EREE 547

Tl

T~ FJRE3D

Ll

L

o [H 4L © https://kknews.cc/tech/ogj9ee5.html

2

EAi

/.
Z N


https://kknews.cc/tech/ogj9ee5.html

Open Pose Demottl




Open Pose Demo#?



https://www.youtube.com/watch?v=V9JkFySO0wY

Mask RCNN model + Open Pose Demo
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