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Expert Games Supervised Learning
Policy Network 130000 Games -
30M  Positions o o
Accuracy: 56%
Expert Games Supervised Learning
Fast Policy Network 140 000 Patterns Fast Policy AIphaGo
130 000 Games Pattern --> Next Move
30M Positions Accuracy: 24%
5 7 Self-Play Games Reinforcement Learning
Reinforcement Learning
: 1.3 M Games by RL Policy
Poli Ccy Network various versions Position --> Next Move
of RL Policy Wins 80% vs. SL Policy
Input Board Position
as 19x 19 Image
48 Feature Planes
Self-Play Games Reinforcement Learning
Value Network 30 M Positions Position > Win Probability
by fixed version 15000 times faster than
of RL Policy MCTS Rollouts evaluations
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BIRTH: 28 March 1949, Budapest,
Hungary

EDUCATION: Latymer Upper
School, London England; King’s
College, Cambridge, England (BA,
Mathematics, 1970); Imperial
College, London, England (DIC in
Computing Science); University of
Warwick, England (PhD, Computer
Science, 1974)
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PAC learning. Invented by
L.Valiant in 1984.

L.G.Valiant. A theory of the
learnable , Communications. of
the ACM, 1984, vol 27, 11, pp.
1134-1142.

This probably approximately
correct (PAC) model has given
rise to a fruitful research area
now known as computational
learning theory:.
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e Hinton, G. E., Osindero, S. and Teh, Y.,A fast learning algorithm for
deep belief nets.Neural Computation 18:1527-1554, 2006

e Yoshua Bengio, Pascal Lamblin, Dan Popovici and Hugo
Larochelle,Greedy LayerWise Training of Deep Networks, in J. Platt
et al. (Eds), Advances in Neural Information Processing Systems 19
(NIPS 2006), pp. 153-160, MIT Press, 2007
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Yann LeCun Efficient Learning of Sparse Representations with an
Energy-Based Model, in J. Platt et al. (Eds), Advances in Neural
Information Processing Systems (NIPS 2006), MIT Press, 2007
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Uit Temporal e Subjective o Coresen [Gallant & Van Essen]
apt fregusncy ¢ 9 ontaur pacttem ® Faces
—]

(high/low)
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LGN
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{ P ~10M
(IT representation)

B
sTP, AIT
~16 M
L1 11
7a STPp CIT
~17 M
1
LP |usr FST PIT
~36 M

yor ~15M (V4 representation)

~29 M (V2 representation)

~37 M (V1 representation)

LGN ﬁ ~1M (LGN representation)

: ~1M (RCG representation)
SERE RRRRE A E MR AL Retina ﬁ

Latency

~100 ms

~90 ms

~80ms

~70ms

~60 ms

~50ms

~40ms
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o YIRIRHZZEW|, (restricted hidden
Boltzmann machine, RBM) 88— &
HIBBHARE LS (BRI I ANERA
ITEEBENBZNENE) , ARLER
— X ERE, GARSREZEE
D%, BERABEITESEMEaE
B. 8T8EIT82480a (BEN1) &
/ANEE (ERN0) , BUEERme
sigmoidiREN,

visible
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-y 2
w42
TTTTTTTTTTTTTTTTTTTT

OOOOOOOOOO

P(h|v)

- OO OO OO
v OOO OOO OOO

Data Reconstructed V | h

o RNMRZIBNGEHEERE, [ﬁ%’@‘lﬂﬁZl@m%#éﬁiﬁB’ﬂ £l
p(h|v)=p(hl|v)esp(hn|v),

o AAREEVER T, FIENTUNREBFZHEIRIIA.
p(v[h)=p(vl|h)+p(vn/h),

o WEIAVEIRNIR, ®Iph|v) TJLUSEIREEZEL, MEEREEh
2 /3, @idp (v/h) XEES RO E,

o RBEEMNERIMERIN-—TNEIX .

o IZ: ARG -
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belief nets, DBNo —N
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D
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BAlkwE :
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—_— —— (Associative Memory )
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THE
99

2018/10/14 A R RERF A AN E T A



REEZMSE

=
=
i

il 86

! 500 |
W, |
| 1040} |
 REM
! | 1000 |
’ W H
| _ 2000 | REM

RBM

£ 2

fi il

A 401

2018/10/14 A R RERF A AN E T A

INSTITUTE OF COMPUTING
TECHNOLOGY
imE

| | I

| |

| |
| | |

i
100



A R 5}

TTTTTTTTTTTTTTTTTTTT
OOOOOOOOOO

HIRBENLS T — TIPS EREFTUIZREIA LHPE 518
i, vagUMEd/DEMNE, EERBEIEPS 2B
RV, ALV ISMEVRHE, EEREGN. AR, =
SIRRAIF BERERIR SIS E] 5T 2 BIN A

A | 8 — AR B B A TR B i |
|

A

o =]

I]-

I
] - (1=
“-HLH-""‘---._._ i |
B

5 FFE

2018/10/14 A R RERF A AN E T A 101



%*/u\$$ gé m % it B

INSTITUTE OF COMPUTING
TECHNOLOGY

The architecture of LeNet5

C3:f. maps 16@10x10
S4. 1. maps 16@5x5

CS. Yer e ayer  OUTPUT
ST

C1: feature maps

INPUT
30430 6@28x28

S2: f. maps
6@14x14

‘‘‘‘‘‘

| |
 Gaussian |

l
1
1

| L | FuIIcoanection

|

Convolutions Subsampling Convolutions Subsambling Full connection
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Input c1

o (BR—THENE, SE=E—T MREER, N (CRkEZ
RIFHIEREERBITEA
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| Transition Probabilities Determined
with Triphone Strcture

: : :@ :®+ @/
. 0o @ & wm

&

I hEM} I I Jp OMD

Observation

_Q"““__ _/ Probability
A Estimated
(M) 220 ] [+77 ] with ben

IWwa; .... W

: | [ W .. jw
AL ) WVPSSERRE ) ISRk [ VSl Ih“ ™

ol |
I...

- — Shared
I N TS | | R 1 R || r7’ | oen
| w, ... |w1 | w, | w | v
A ||1’r—1|| Uy _lll"?r+1||"-’:r |
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Audio Reconstruction Video Reconstruction
(00 +++» 00) (00 ¢+« 00]

t f

00 :-- 00 (00 :-- 00

\/;ared

[0 Q00 ] Representation

S e

00 :-- 0] (00 ::- 00

t 1
(00 ¢+« 00| (00 ++- OO

Audio Input Video Input
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Big Data
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4 Septumter IO08  wwn sutury cvm/avtuee 0O

GH | IBRARIES I] a

Na ture THEBITERBIT

Viral infections for viruses

TROPICAL CYCLONES

. The strong get stronger

September’ 2008 BLACK HOLE PHYSICS
: A new window on the

Galactic Centre

“Big Data:

Science in the
Petabyte Era” k,

NATUREJOBS

SCIENCE IN THE
PETABYTEERA
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Data Science
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Data Science is the art of converting raw data to useful information that
can be used to draw conclusions and make decisions. For this goal a
data scientist needs a deep understanding of techniques and
methodologies from different disciplines in order to capture the full

potential that is hidden in the data.
Data Science Is Multidisciplinary

aaaaaaaaaa ierney, 2012
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Data Science
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Computer Math and
Science Machine Statistics
Learning
Data
Science
Software Empirical
Development Research
Domain
Knowledge
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Data Science and
Business Intelligence P
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& Predictive Analytics and Data Mining .

Exploratory (Data Science)
Typical * Optimization, predictive modeling,
Techniques forecasting, statistical analysis
and * Structured,/unstructured data, mary
Data Types types of sources, very large datasets
® What if_?
g:;“st"i”" ® What's the optimad rio for our business?
e o What will happen next? What if these trends
N continue? Wiy Is this happening? )
‘ L B B B
4 1
t Data s
. Science . Business Intelligence w
b N i s e 9 ' Typical * Standard and 8d hoc reporting, dashboards,

s Techniques alerts, queries, details on demand
Analytical D . | = Stctured dota, waditonal sources.
Approach e s

P - - B ® What happened tast quarter?
1 Business Questions | ® How many units soid?
8 Intelligence : \ * Whare |2 the probleamT In which sstuationa™ j
) ’
- e e o o
Explanatory
Past Time Future
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Business Intelligence
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Business Intelligence Predictive Analytics  Decision Management
-
.-'Iill.
llI
Business
Intelligence
. iz . Data Domain
nagemen Science Expertise
Ma edge t Si lati Process
nagemen imulation Improvement
Optimization
|
III
)
| RV 'll ||-|I
|
I I
Descriptive Prescriptive
Analytics Analytics
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Big Data Commerce
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Qnergmg Electronic Commerce -'—\pplicatiD
‘ support

Theories, Models. Methods. Systems

' trigger ' trigger ' trigger I trigger '

AT, & —— O U =
Volume\ Velocity Variety Veracity Value
wn
°§ Mass Data are Data with Data come Big data
T amounts of generated different with tend to
. data are in high formats are varying have low
= made speed produced quality and value
— available from validity density
S multiple
A LN LINEBNE . X A »
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Business Intelligence Infrastructur@
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Operational >
Data Data
N Extract, transform, Mart
© O
Historical
na m lni
| A
Casual users
Machine Data : CR)uenrets
Data > Warehouse eports
* Dashboards
| A — |
A
Web Data : @ O O
Cluster '
| A | '
Audio/ A4

Video Data

Analytic
Platform

Power users
* Queries
* Reports

External
Data
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CBDME: Cloud-Based Big
Data Mining Engine P

TTTTTTTTTTTTTTTTTTTT
OOOOOOOOOO

In the cloud computing environment comprehensive
utilization of big data mining, parallel distributed
processing, autonomous computing, service computing
and other aspects to achieve cross-domain,
heterogeneous, dynamic big data integration, analysis,
mining, to meet the practical needs of the business and

Industry.
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Cloud-Based Big Data 0z,
Mining Engine-CBDME =54
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CBDME system overall structure is divided into
four levels:

> Cloud platform

» Data factory

> Intelligent brain

> Application services.
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CBDME Architecture

w8
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v

2 Education R
Healthcare Mass Media ' E:

, Government
Telecom Mobile
Communication
Intelligent Information Collection Intelligent Information Retrieve Information Analysis Display Parallel Data Mining
‘Cloud engine search -Database query ‘Public opinion analysis -Classification
‘ETL -Full-text retrieve ‘Recommended system -Clustering

‘Intelligent capture

‘Cloud disk iratiun

-Hot subject -Frequent pattern
-Correlation analysis -Time series analysis

Cloud Storage Cloud OS (Hadoop? Virtual Machine

Cloud Node Found Cloud Node Communication Cloud Node Routing Collaboration
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Hadoop Ecosystem @
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I_Eu:ﬂle : Chukwa Flume 200 Keeper
L BTRTTDW (P nitoring) (P enitoring) IMzragement) Data Mﬂﬂagﬂment

B Critaring)

Mahout Avro Sqoop
(Machirc 'RPC. (ROBRAS Data Access

l=ariing) Lerializatinn) C.onnesTor)

YARN

(Cluster B Rescurze Management)

Map Reduce

[V luster Management|

Data Processing

HBase
,:Diﬁtr-lbutledn::g system| {Celumn LB Storagel Data Storage
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Cloudera Enterprise @

it 84
CLOUDERA
SUPPORT
BEST-IN-CLAS CORE COM CLOUDERA CLOUDERA (MPALA
7 CHNICAL 5L PROJECTS MANAGER NAVIGATOR
OMMUNITY .' '(u\
1\ NDEMNISICATON
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CLOUDERA
NAVIGATOR

AUTOMATED DATA ACCESS

MANSGEMENT MANRGEMENT

CLOUDERA
CONSIG SCHEDIRED
AUTOMATID ST TN
MANGGEMENT
SERVICE ROLLING o
wanacessent I DIAGROSTICS POATES “ aerortine LSRRI

COH CONNECTORS
Z30ncE Hipoor

b M“u
F
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Virtual Database

X X Ry

Uniform Interface of Data Standard and Data Access
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B

P~ —
ClOUd Data Base Virtual Data Base:
virtual table
physical table I -~ physical table
\ phy5|cal table =~ -7
Distributed Distributed . A 1L Distributed
Heterogeneous Heterogeneous Heterogeneous
Data Data Data
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Service Nodes Service Nodes

VDB1 ‘ VDB3 | VDB4 l

Front-
End
Processo —
r

Production!  Mysq
system | |
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Logic Framework
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Metadata Service Nodes

System Managing System Interface System Monitoring Metadata Storing

- - Access Control

- - Access Control

7] 0)

: g

< <

0] 0}

Z : Z :

o Physical Control Manager o Physical Control Manager

®  PhyscalContoer  PhyscalConvoler ~ F  PhyscalConwoler  Physical Controler
(0] 0]

t 1

t 1

 Data Source Senvice  Data Source Senvice
Front-End Front-End

 Data Source Senvice  Data Source Senvice
Front-End Front-End
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Workflow

System
A
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n

Wa1SAS aseqgereq pnojD

\ 4
921N0S

| Nﬁ Iﬁ E?E; g h%UﬁG
Uniform Data Access Interface (API)
Read Write Update = Delete
virual C:loud Dgta,Service,, .
Table Table Table
Vigw _ R View
‘\ ¢”’ “
\ 7 . \
Virtual .\~ Virtual \
Database Vira Databas | Vit Files Files
Table e Tab N
i i s
oS _ ] S .
Structy'JreMapplng 1+ Contepnt Mapping
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1 \\ 1 1 \\
: I Sl 1 N
Physical 1 Physical S
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Data Warehouse Framewor
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Data Mining Integration Tools

OLAP and Visual Tools

1T

o

Data Warehouse

TT

Data Extracting, Cleaning, Clustering, Converting

E— T

External Data

MSMiner Data Warehouse Structure Sketch
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Ontology-Based Knowledge
Management yREAg
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Eide ) > _ A 'I:no:/_vle;:_lge
TN ‘.i E‘EL g = Application

T

Knowledge Distribution

[

Knowledge organization

|

Ontology Acquisition

Web

Email Document File Image
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KMSphere System
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Application Level

Grounding Level

¢ 1 Interpreter [@——— User |«

Information Knowledge Lae-{ Mapping Interface
s.’i‘! :_ E l Table

Operations

‘ T based on

Domain Expert

Semantics

—

Learn Ontology from Tey
file, Datubase, or some DL Reasoner
other source data formapg

| Knowledge Management Levél |

Knowledge
Engineer 4

Ontology
Repository
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Intelligent Brain cp
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r Intelligent Brain J

&
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Intelligent Brain iz
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Intelligent Information Collection
-Cloud engine search

-ETL

-Intelligent capture

-Cloud disk operation
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Intelligent Brain =7
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Intelligent Information Retrieve
-Database query

-Full-text retrieve

-Semantic retrieve

.Cross-media retrieve
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Data Analytics
-‘Public opinion analysis
‘Recommended system
-‘Hot subject

-Correlation analysis
-Online analytical processing

‘Visualization
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Parallel Data Mining
-Classification
-Clustering

-Frequent pattern

-Time series analysis
-Graph mining

-Knowledge graph
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Big Data

Map/Reduce
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Reduce

Output 1
Reduce = :

Qutput 2
Reduce -

Output N
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Map/Reduce

Input data
v
[ Split(InputFormat.getSplits) ]
v
Split Split Split Split Split Split

InputFormat.getRecordReader output (keyl,valuel) pair

Ei x K3:V K4:v
K2\ K4:v K5:V
[ Partition & Sort ]
Partition 1 Partition 2 Partition 3
K1:V,V.V K2:v K3:V K4:V.V,V
2egRtRdIICe S %@Tﬂm

G 18 a
it aa
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Data Flow Diagram

(1) InputFormat.getSplits() is responsible
for creating splits from input data,;

(2) InputFormat.getRecordReader()
divides each split into a set of
(keyl,valuel) pairs;

(3) Map function processes each
(keyl,valuel) in turn and produces a set
of intermediate (key2,value?2) pairs;

(4) MapReduce partitions all
intermediate (key2,value2) pairs. Each
partition is grouped and sorted by
intermediate key key?2;

(5) Reduce function processes each
partition and output a smaller set of
(key3,value3) pairs.



Cross-Domain CCA 4@&
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The algorithm preserves the inter-domain correlation and maps the data of
each domain from the original high-dimensional feature space to the low-
dimensional feature space. In this low-dimensional space, the data betw&et

. . . . . . ﬂgﬁjﬁ
the domains have a similar dlstrlbuthn
max Wy Ca B, Whas Wy Ca,r, Wre e® ®® ®
Wa,Wgs,Wrt T h, @
W, Ca,a Wy - W5 Cp g WBs W, Caa,Wa * WrCr 1, Wry e ©6, (,7)
e
Where: (a.4) A
W
AS = [ali(xz’...’ans] € R|xn|><ns Bs
= [Bl' BZ! e an] (= R|x5—xn|><l’ls f
S
Ca.a, = AsA;T € Rl x RIXnl ee
CB B. — BSBST (S Rlxs_xn| X Rlxs_xnl ®®®
o T X Xs—X T ¢o i
CAsBs = ASBS (= R| nl X R| s nl:CBsAs 00 Wrt
00 .
iT i T (7] i
W, a,Wg S _ _
A = [ag, 0z, -+, aq] € Rl ( " i ) Q‘ /(WIATavW;“tT7/)
r, = [, T, , 0] € RIXtlx1 “‘
Caa, = AA," € RMnl x RMl (W) f,
Cr‘tf‘t = FtFtT € Rt x RIXd %%%
Ca,r, = AT € RXnl x R=Cp ) T \)

i
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TensorFlow icp

TTTTTTTTTTTTTTTTTTTT
OOOOOOOOOO

TensorFlow
In a Nutshell
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Keras: Deep Learning library for Theano and
TensorFlow

You have just found Keras.

Keras is a minimalist, highly modular neural networks library, written in Python and capable of running either on top of either
TensorFlow or Theano. It was developed with a focus on enabling fast experimentation. Being able to go from idea to result
with the least possible delay is key to deing good research.

Use Keras if you need a deep leamning library that:

« allows for easy and fast prototyping (through total modularity, minimalism, and extensibility).

» supports both convolutional networks and recurrent networks, as well as combinations of the two.
= supports arbitrary connectivity schemes (including multi-input and multi-output training).

= runs seamlessly on CPU and GPU.

Read the documentation at Keras.io.
Keras is compatible with: - Python 2.7-3.5 with the Theano backend - Python 2.7 with the TensorFlow backend
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Consciousness
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1C1S2018 L]
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e @ - @ http//www.intsci.ac.cn/icis2018/ F -0 =B P~ .
2 1C152018, November 2 - .. % ||
n ¥
= persan ¥ news ¥ search engine * conference * Al v cognitive science ¥ agent ¥ artificial brain * Cloud Computing * data mining ¥ 863 * 973
Internationall Conterenc /
ICIS2018 Site - - -
| Icis2018 Site The Third International Conference on Intelligence
Home -
Science (IC1S2018)
Call for paper
Committees
Keynote Speakers IC152018, November 2-5, 2018, Beijing, China
Programme Artificial Intelligence research has made certain substantial progress in some special areas so far. However, the
Dates deeper understandings on the essence of intelligence are far from sufficient and, therefore, many state-of-the-art
intelligent systems are still not able to compete with human intelligence. To advance the research in artificial
Paper submission intelligence, it is necessary to investizate intelligence, both artificial and natural, in an interdisciplinary context.
. The objective of this conference is to bring together researchers from brain science, cognitive science, and
Review artificial intelligence to explore the essence of intellizence and the related technologies. The conference provides
Carnera—ready and a platform for dizcussing some of the key iszues related to intelligence science.
(Iopynght The Third International Conference on Intellizence Science (ICIS2018) will be held in Beijing, China, on
ST November 2-3, 2018, focusing on Intelligence Science, Information Science. It is sponsored by Chinese
Association for Artificial Intelligence (CAAI), China Chapter of International Society for Information Studies;
Registration Organizer is Peking University; and Co-supported by Beijing Association for Science and Technology (BAST),
. Betjing Association for Artificial Intelligence (BAAT).
Accomodation
Workshop Sponsors
Contacts Chinese Association for Artificial Intelligence (CAAI) @ . . |
. China Chapter under International Society for Information Studies PHOEE LY
Link IFIP AICT 510
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