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An overview

brief introduction to AI in China



An Overview

Artificial Intelligence was born in Dartmouth College, USA, 1956

1956 Dartmouth Conference:
The Founding Fathers of Al
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An Overview
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An Overview

Categories of Al

deep learning

. machine learning
supervised } (ML)
unsupervised

content extraction

classification

: : natural language
machine translation guag

rocessing (NLP)

question answerin

, Artificial Intelligence
text generation

(Al)
expert systems
image recognition o
- vision
machine vision > Tribe
‘speech to text )
™~ _speech Symbolists
text to speech _~
planning Connectionists
robotics Evolutionaries
Bayesians
Analogizers

Prof. Pedro Domingos
University of Washington

2015, ACM

Origins Master Algorithm
Logic, philosophy Inverse deduction
Neuroscience Backpropagation

Evolutionary biology Genetic programming

Statistics Probabilistic inference

Psychology Kernel machines




Why data annotation?

Avram Noam Chomsky

Herbert Simon 1. Plato 1s a man.

2. Man will die.
3. Plato will die.

Expert System
Allen Newell Universal Grammar and Chomsky Hierarchy




Why data annotation?

Warren McCulloch

Z EHRE M
N LY
\ W T /" \> Ve d
3 2SS4 XA
Walter Pitts PR Rt ‘ C% X K PSS
j /":,/' \\‘ L~ :»_\“-. /, )(s‘
BRIBEWE 8 S | S
e
«% \\/
P o dih. 2012
" 2 Y, s CNN 2020
g / - B/B=R Winter?
bad
1986 2006 .
» BP DBN Y
2 BX /’l \\_\
1982 <ikE 1995 / »
Hopfield SVM Vi
1958 Y S /
Perceptron 1969 / NG /
1943 B—R “Al Winter " Vs \ //
Mg > NG A
w19 e~ 7 e
F152 e // \\\> A |

X = o =

Marvin Lee Minsky e s 1960 1970 w0 190 2000 2010 2020



Why data annotation?

John Henry Holland
Genetic Algorithm Particle Swarm
Optimization
Yuhui Shi
Population GA Operators i
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Why data annotation?

Likelihood

Judea Pearl Posterior




Why data annotation?

K-Nearest Neighbour
Support Vector Machine

Vladimir Vapnik .. :
. :




An Overview

Artificial Intelligence started in China in 1978

The Highest Award on Al in China:
JUfAT s BEALAS IE B
gzﬁ’)ﬁﬂ (R0 LA ERS3)

Wu Wen Jun Al Science & Technology Award

=N BATHERFRAX
RN &2 Z AR e
WU WEN JUN Al SCIENCE & TECHNOLOGY AWARD

MBI | AR K hEEENYRARER Wu Wenjun (Chinese: 2 X & ;
12 May 1919 — 7 May 2017), also
commonly known as Wu Wen-tsiin,
was a Chinese mathematician and
academician at the Chinese Academy
of Sciences (CAS), best known for
the Wu's method of characteristic set.

Ref: http:// www.wuwenjunkejijiang.cn/wj/index.aspx
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An Overview

Al History in China:

1978, Wu Wenjun was awarded by China Government.
1980, Some students were sent to Japan, Europe and US to learn Al
1981, Chinese Association for Artificial Intelligence, CAAI, established.

1986, Chinese National 863 Program started.

1987, First text book on Al was published by Tsinghua University.
2017, Al was upgraded to the Chinese National Strategy.

Market Size:
(Year 2020)

1400

1200

1000

200

G00

400

200

0

2015

B EHETANE (127T)

1190

2020

World Market Size (100 million)

100
ao
a0
70
60
50
40
30
20
10

12

2015 2020
m REHRFME (1Z75)

China Market Size (100 million)

Ref: http:// www.chyxx.com/industry/201803/619321.html
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An Overview

Is China now a leading country in AI?

Paper Pushers

China is a major producer of Al scientific research

90

y =7
/7/

) A
15 / /
N i m

2007 2008 2009 2010 2011 2012 2013 2014 2015

Number of Cited Publications

—o—China -o-US -o-Germany -o—France
Source: US Office of Science and Technology Policy
Ref: http://knowledge.ckgsb.edu.cn/2017/07/17/technology/ai-in-china-bringing-ai-real-world/
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Artificial Intelligence in China: An Overview

China has less influence in Al research.

(data: 2017)

Although China produces a large number of widely cited Al-related papers, US and UK research remains

more influential

While China ranks first for absolute Al citations,
the United States holds an edge when
self-citations are taken out

Number of Al publications cited Self-citations’

[ Other citations

2,124

1,116

643
588
504
30% 62%
Ea hkd E3
China United India United Spain
States Kingdom

Publication influence
H-index2

373

190

168

163 152

United United China Germany Canada
States Kingdom

Ref: https://www.nextbigfuture.com/2017/11/us-think-tank-fears-world-economic-and-military-domination-from-chinas-ai.html
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An Overview

STEM Graduates

The US currently has
850,000 Al technical people

while China has about 50,000.

There are 70,000 overseas
Chinese Al technical talents
working in the US and China
is lobbying to win them back.

By the end of 2018, more than
33 top universities has
opened Al faculties.

The Countries With The Most STEM Graduates

Recent graduates in Science, Technology, Engineering & Mathematics (2016)

China 4.7m

india 2 | .6m
United States 25 I 568,000
Russia mam [ 561,000

Iran ‘= I 335,000

4

Indonesia ™= I 206,000

Japan @ [ 195,000

©@O®O

@statistaCharts Source: World Economic Forum

Forbes Statista¥

Ref: http://knowledge.ckgsb.edu.cn/2017/07/17/technology/ai-in-china-bringing-ai-real-world/
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20k Worldwide
Researchers and
Engineers (Linkedin)

5k Worldwide
High-Level Researchers
{Conferences)

USA serves as a hub for
a largely global
phenomencn, and has
10k open positions

Total AI T

An Overview

Global Al Talent Pool Heat Map

e "\

Only 3k candidates
in the world are available
for work

Asian markets are
catching up to the West

No data 0-100 88 100-500 [ 500-1k @ 1x-1.5« @ 1.5x-2< @ o<+ @D

China has surpassed the
USA in quantity of
peer-reviewed
publications per year

View full report on: E"
jfgagne.ai/talent

Ref: https://www.elementai.com/news/2018/the-global-ai-talent-pool-going-into-2018
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An Overview

Al Companies

China UsS
Natural language
processing
cpe & g . p Machine learning === =
Total number of artificial intelligence companies application
images
china [N 709
_ Technology platforms I
Britain ] 366
India [ 233 Intelligent UAVs P O
canada [} 228 |
Intelligent robots [
Israel | 173
Germany | 160 Self-driving / Assisted —
driving
i . — Precessor;/ =
" ter chips
spain ] 132 compu
Switzerlandl 83 Speech recognition F :
Source: Wuzhen Institute SCMP
(Numbers indicate the number of enterprises)

Ref: https:// www.aimlmarketplace.com/read-ai-ml-blogs/ai-battle-between-china-and-america
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Who Is Winning the Al Race?

[ )
Chinaand the United States dominate the world of artificial-inteligence research, Microsoft, IBM, and Geogle are the leading companies, l & I l O -V ‘ ! I -V ‘ !

China Learns Quickly 590
Since 2014 China has published the most research
papers peryear on deep learning, an advanced form
of artihicid intefigence
500
M china M canada :
tlus. Japan ‘ Patellt
M England M Germany %00
M Australia
300
= Japan Lags behind the U.S. and China in Al
-~ — Patent application filings related to Al technologies -

Others, 5{6}{9 /
Kor"é“q:’;’ 3%

-’]_2:2__ - IL-:L & B

2013 2014 2015 2016 /;A..;"/
S
The Big Three The Fight for IP Japan, 15%
For years, Microsoft publshed the most deep- IBM has dominated U.S. patent activity in Al but Google and Facebook may be
learning research papers, but Google and IBM clesing the gap. Since the process involves a tme lag before applications are
have gained ground. published, records from 2014 onward are probably not complete. TO t a |
2010 | 20m 2012 2013 | 2014 2015|2016 U°S-r 47%
| Microsoft | Google | IBM | Facebook | Baidu ~ Amazon i i ; ? : 1 7 3 1 9
PR . . . | | . iR | y Europe, 10%
2012 2N3 20 ans 20% . . . .
Apple i ; i i
Facebook I ! I
: i i i
10 Google £ g F - = mm | 2
{ # E B B | China, 19%
H H um | " ms vm
- |} B B EEoEmE
¥ H piis um portieriey imumiEm | nm
| H i um um | mnn mmumimoum
: Microsoft ¥ F @ 0§ 2 |Em B |
0 i F i B EE B |

Ref: https://houseofbots.com/news-detail/706-1-who-is-winning-the-artificial-intelligence-race
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An Overview

China’s investment in Al

Runner-up

China’s investment in Al is big, but still well behind the US

Size of financing received by Al firms Total number of Al companies
Q12012 to Q2 2016 (USD)

17.95 R ) S

O

Source: South China Morning Post

around the world

US I 2905
2.6b ]l China China | 709

soom J] Britain Britain [ 366

64om | Canada India Jjj 233

639m | Germany Canada [l 228

400m| |srael Israel B173
30om| Japan Germany l160
280m| France France 136

250m | Spain Spain 132
210m| Switzerland Switzerland |83

Ref: http://knowledge.ckgsb.edu.cn/2017/07/17/technology/ai-in-china-bringing-ai-real-world/
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Investment

An Overview

China in Global Top Three for Venture Capital

Investment in Key Technologies

Venture capital investment in leading technologies, 2016

USS million

Fintech

United
States 543

United

Kingdom 1,783

Germany 668

Japan 493

Wearables

United
States

China - 992

Germany ~ 170

1,724

Canada 134

United
Kingdom

Virtual reality

United

States 1437

Japan 166

China

United
Kingdom

France 20

Education technology

United
States

China - 681

Japan 217

1.282

United

Kingdom 163

India 145

Autonomous driving

United
States

o [

Japan 268

582

Australia 264

United

Kingdom 142

Robotics and drones

United
States

China . 227

Japan 129

728

Singapore =~ 96

Canada 59

3D printing
United
States .
China - 221
Germany 182
Japan 181
Russia 181
Al and machine learning
United
States
United
Kingdom 1222
China . 900
Japan 473

Australia = 328

Source: Woetzel, Seong, Wang, Manyika, Manyika & Wong. 2017. "China’s Digital Economy: A Leading Global Force." McKinsey Global Institute.

3,782

Big data

United
States

United
Kingdom 1,673

China I 942

Singapore 651

6,065

Russia 554

27




An Overview

Problems and Challenges of Al in China
1. Lacks of Core Technologies

2. Quick Result Investment
3. Conflicts brought by Unbalanced Development
4. Great Challenges in Legislation and Ethic

5. High Housing Price and Hukou Prevent STEM Graduates to 1-Tier Cities



An Overview

New Hopes in China: the Future

1. Students prefer to select programs correlated to Al.

2. Many children start their Lego training when they are 3 years old, and start to learn
computer programming when they are 6 years old.

3. Hundreds of education companies provide training programs on coding, robotics and
algorithms.

4. Scratch is now a compulsory course in many primary schools, especially in the east
coast of China.
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Requirements form Big Data

2016-2025F 2B EESENR A

163.0
CAGR=29.3%

/ $iEiRI320075

2016 2025e
SHUIER (Z8B)




An Overview

Data annotation industry in China

BZVHE, MESLAL
HiniE: 3001Z7T

EAi"” :‘t/ = ANEE = —_—
SRR AR ENE
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{ZZEBasicFinder

HiEE

/N

MBS AEARE M FBIm =EZR
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2018 &, BY 34% B SERAEEIMEIERITHNE=F 2.

IR R US0ABHEETHF/IME, B HES00 AR iR T, 5008tRERT, i—
FEMII—REREIR BRI E,

IR EXMER B NEREAN S, 1888RR15005T, SF ERUBY, &R0 LAMESR
A, HEtCEfFRIREE: FETFEmE FRINEXNRIEIIE, MRRITENERERE.

https://www.huxiu.com/article/233240.html

https://finance.sina.cn/stock/relnews/hk/2020-03-03/detail-iimxyqvz7570296.d.html
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An Overview

Conclusions:

1. China is a leading country in Al;
2.  Many jobs will be changed to new jobs by AI ;

3. Data annotation is a necessity to Al, also will be a large-scale industry in rural area.
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What is data annotation?

a definition to data annotation



What is data annotation?

History of Data Annotation

Data Annotation is not new, which has a history as long as that of human beings.
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What is data annotation?

Traditional Data Annotation

Dictionary is a traditional data annotation product.

piEu-lE‘iE-ﬁi- make plain, to express,
expose

. - L » -

piau-moe (piau-sio-moe) K4k daughter of
father's sister, of mother’'s brother or

« Mapping sister, who is younger than oneself

piau-pek &2 E# express or state clearly,
explain, clear up, defend, clarify

piau-phoe &£ * epidermis, the cuticle (of

The Essential of Data Annotation

e Abstraction

Conventional Data Annotation

e Conclusion plants)
« Tagging piﬁu-m"-i.’ﬁvﬁ:r‘ express, show, indicate, super-
° Comments SCI"iptiDn, Signify, Expressiﬂn

piau-si boan-1 &L7~¥%3&- express or indi-
cate satisfaction

Taiwanese Pronunciation — Traditional Chinese — English



What is data annotation?

Data annotation is the task of labelling any type of data : images, audio,
text, video, .... Generally, it is done by selecting a “zone” of the data, and
adding a label to this specific zone.

From: http://www.quora.com/What-is-data-annotation
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What is data annotation?

Different Types of Data Annotation

., touds <acknowledgements>
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clouds
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K a tree </content>
158 el - e —— <annotations>
> m ground-other  Boat - o <annotation label="person,donor">G. Meissner</annotation>
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Why data annotation?

the objectives of data annotation



Why data annotation?

Traditional Objectives in Ancient Times
« To give comments to objects
 To add relations to semantic entities

Current Objectives
« To make machines more intelligent

Question 1: How to make machines more intelligent?

Question 2: What is intelligence?



Why data annotation?

Answer to Question 2:
There is no such a generally acceptable definition about “Intelligence”,

Artificial Intelligence: a modern approach to make machines more intelligent

 Artificial intelligence (AI) is the intelligence exhibited by machines or software.
https://en.wikipedia.org/wiki/Artificial intelligence (disambiguation)

 Artificial intelligence (AI) makes it possible for machines to learn from experience, adjust to new
inputs and perform human-like tasks.
https://www.sas.com/en us/insights/analytics/what-is-artificial-intelligence.html

 Artificial intelligence (AI) is an area of computer science that emphasizes the creation of intelligent
machines that work and react like humans.

https://www.techopedia.com/definition/190/artificial-intelligence-ai



https://en.wikipedia.org/wiki/Artificial_intelligence_(disambiguation)
https://www.sas.com/en_us/insights/analytics/what-is-artificial-intelligence.html
https://www.techopedia.com/definition/190/artificial-intelligence-ai

Why data annotation?

The Turing Test
However, we have a generally acceptable description about “Intelligence”.

-*

*

Alan Turing (1912-1954)

Alan Turing was an English mathematician, computer scientist,
logician, cryptanalyst, philosopher and theoretical biologist. Turing
was highly influential in the development of theoretical computer

A science, providing a formalisation of the concepts of algorithm and
computation with the Turing machine, which can be considered a
Evaluator model of a general-purpose computer. Turing is widely considered to

be the father of theoretical computer science and artificial intelligence.

r
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Why data annotation?

Review: How to make a baby more intelligent?

|"‘ 3 3
- .(}l

N

Machine Learning

/

Learning by taught (Supervised Learning)

Teaching the youth.

Automatic Learning (Unsupervised Learning)



Why data annotation?

Data annotation in Deep Learning
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How to annotate data?

an approach to data annotation



How to annotate data?

The Standard

1. National Standards

2. Industrial Standards

3. Enterprise Standards

Zi B U 7 S :-

T/CESA 1040—2019

EREAR ATEE EEVEFEINEEE
IR

Information technology- Artificial intelligence- Code of practice for data annotation
of machine leammg



How to annotate data?

The tools for data annotation

1. image

2. audio
3. video
4. text/mumber

“dellsph w»
| Open Menu Filter: [Example: /car attr/model="mazda




How to annotate data?

The tools for image

zllabie‘ljlrgy(.;)e:\:tu;:ll\:ython\Projects\windows_v1.3.3\Images\001JPG 7 — X <?Xm| Ve.rSiOI"I='.'1.0"?>
@ Box Labels | - <annotation verified="no">
[AEdit Label
Open A <folder>Images</folder>
@ I —— <filename>001< /filename>
Open Dir e etor <path>D:\Study\Python\Projects\windows_v1.3.3\Images\001.JPG</path>
L 4 - <source>
e o <database>Unknown</database>
mtw </source>
- <size>
Verify Insge <width>256</width>
B <height>256</height>
<depth>3</depth>
= </size>
RectBax File List ax <segmented>0</segmented>
e e g e - <object>
u % D:\Study\Python\Projects\windows v1.3, < name > i nsu I atO r</n ame >
<pose>Unspecified</pose>
@i <truncated>0</truncated>
1o <difficult>0</difficult>
T . T - <bndbox>
Cick 8 drag o move point "7"2‘ i M| <xmin>86</xmin>
<ymin>118</ymin>
<xmax>144</xmax>
<ymax>137</ymax>
</bndbox>
</object>

</annotation>



How to annotate data?

The tOOlS for audio (1) B Praat Objects o &lﬂu

e #FE 1T &FF Help
Praat: doing phonetics by computer Objects: Y
. Sound demo
http: //www.fon.hum.uva.nl/praat/ 9 TeelEcms =
http://www.hejingzong.cn/blog/ViewBlog 54.aspx#vidio R A - |
Modify TextGnd
ot B ™ S = |
e FE T &R Help ;
. b adify Sovnd
e AT B |
1. Sound demo ﬁ_ﬁ'& Py I H%Hﬂ— rE_.”EiEE |
R |
2. || doing phonetics by computer I
2 38 - |
=X | version 5.3.72 |
N T E - |
— I WWW.praat.org 000y g
A 59 4T | ; ’ & 2 i [Ri = iz wl ] [ [=oe] |z B
B IRIIE. | - E[E.Fi#?ﬁ' 0 By & 4 [ " el | R E | T e " £ o o N[BT 2
- | ar ] E 2 N E &2 | ElE] | =i — & ] i |
Fi EH— ] 53 B i) | EEs fir |58 Bl A
i - |
it - |
P | CONI 1 E o IR N NN i1 U M 1 B Y AN N N AU M AT M (N R (1 1 1 B A A
VIPTH A - |
: : e ' suflefl v o fef o plkltelt o PRl Bl Gt pllef oG
Sound: To TextGrid a
All'tier names: |1’”$ 51 %’fﬁ' ”ﬁ’Eﬂ |
1. F - - - B i
Whichoflhesearepoinlliers?| | 40 ]D] 0 SRR R U -1 o 1 0 1 0 1 oo ppprjol o "ﬂﬂb
Help Standards Cancel Apply | K I I 1000 I E
0 st pan £ T0000 sc ok [ 5 TRO000
Total durwison 55 TEH000 seconds ]
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How to annotate data?

The tools for audio (2)
REARE (https://biao.jd.com/)
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The tools for video

Vatic
http://carlvondrick.com/vatic/

How to annotate data?

VoTT
https://github.com/Microsoft/VoTT/

Video Tagging Job: mov1
File Object Detection Debug
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How to annotate data?

The tools for text/number (1)

Prodigy https://prodi.gy/
https://prodi.gy/demo?view_id=ner

annotation prodigy

project details PROJECT INFO

: This guy built a travel dock for his Nintendo Switch sooucr =
TOCUS On one
and | want one X
PROGRESS task ata time

current
progress

recent
annotations

accept, reject orignore
annotation



How to annotate data?

The tools for text/number (2)

BRAT
http://brat.nlplab.org/index.html

senal de T_V—E recogeran todos los detalles, antes, durante y después del partido en el Estadio de SantBenis.

[ORg]

& Dos unidades Mdviles y dos unidades PEL, completaran el despliegue técnico que TVE ha preparado para la ocasidn.

[ORG) MISC)

9 Dentro de este amplio despliegue de fvfz destaca la emision mafiana del espacio "Los Desayunos de TVE" desde la capital
francesa.

=B =B B8
L0 Andoni Zubizarreta y Michel, ex jugadores del Valencia y del Real Madrid, respectivamente, y comentaristas de TVE en la
MISC LoC [PER)
Liga de Campeones, responderan desde el propio césped del Estadio de Sant Denis, a las preguntas de Luis Marifias,
= =
Julio César Iglesias y Carlos Davila, pocas horas antes de la celebracion del partido.
MISC _
11 UNA NUEVA ENTREGA DE "EL GRAN HERMAMNOQ" Mafnana sera miércoles y eso en Telecinco significa una nueva entrega
BB
del espacio que presenta Mercedes Mila semanalmente.

12 Mafiana toca que los habitantes de la casa de Soto del Real (en |a sierra madrilefia) voten a dos de sus comparieros para que
la semana que viene sea el plblico quien decida quien se marcha.

4]




How to annotate data?

Automatic annotation

Based on rules
Based on machine learning




How to annotate data?

System structure of a data annotation system

Online®%: Offline 8 3%:
HMEHRE 2EHIR
Training/Inference on-the-fly ERBEILE
EfRERTEHF EERTEHF
SteamFRFEHIE L BEEERE
MESE

Restful
API <

o 0
User Instance sQ=

5 fillconfig: Offlineft &l config:
LR EIEsR: Word embedding

Database name

JRAESCA b L e
GoldenfRF4E R

Label Unit
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Onlinet& RIS % Sorins - adaboost
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How to annotate data?

How to design a tool for data annotation?

Important functions:

1. Annotation interface: a platform for annotation
Statistical report: show the work load of each annotator
Process bar: show the work progress of each annotator
Save button: temporary saving for uncertain data
Submit button: submit all the finished data
Data import and export: get data and release data
QA service: quality control
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The End

Thank You

http://www.wangting.ac.cn





