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Learning ---WikiPedia (Informal)
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= Learning is one of the most important mental
function of humans, animals and artificial
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cognitive systems. .
= lItrelies on the acquisition of different types of -y
knowledge supported activities such as play, 4 : f
seen only in relatively intelligent animals and > YU
humans. > e M6
= In general, alearning can be conscious and = BEBIE (BEAR. ) F—ER¥IN
not conscious. T, e b IRE AR RE S =
S —— B0 |
Rt
S PR RTINS e = & A k%A - S PR RTINS e = & A k%A .
[ [ ]

Wiki---Machine Learning (JEIE X H#R)

 ERFBHOHAERY
> #H. B)LIAMEES (BE. AR, ]E.D
> BEEMTAMER: B, R (R

= HLEERE: A E YIS SEILAR - e

= ETHIRMHBEST R (51 8k THRE 0
> FRIE BAEEAAG THECR 2 1A AOBIR R .  NTORERANERTE

. Althou%h learning is often thought of as a property associated with
living things, computers are also able to modify their own
behaviors as aresult of experiences. Known as machine learning,
this is a broad subfield of artificial intelligence concerned with the
design and development of algorithms and techniques that allow
computers to "learn". At a general level, there are two types of
learning: inductive and deductive. Inductive machine learning
methods extract rules and patterns out of massive data sets.

= The major focus of machine learning research is to extract
information from data automatically, by computational and
statistical methods. Hence, machine learning is closely related to

YE e data mining and statistics but also theoretical computer science.
VAT T AR = Machine learning has a wide spectrum of applications including
> 9'6% ?E}'hﬁﬁ:j] natural language processing, syntactic pattern recognition, search
“ , ) e . . engines, medical diagnosis, bioinformatics and cheminformatics,
= “One year's research in artificial intelligenceis detecting credit card fraud. Stock market analysis, g!assifying DNA
. . ” . sequences, speech and handwriting recognition, object
enough for one to believe in God” ---- cited from ? recognition in computer vision, game playing and robot
locomotion.
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What's is the Learning Problem?
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= Learning = Improving with experience at
some task
»>Improve over task T
> With respect to performance measurement P
>Based on experience E
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Machine Learning

= Machine learning refers to a system capable of
the autonomous acquisition and integration of
knowledge. This capacity to learn from
experience, analytical observation, and other
means, results in a system that can
continuously self-improve and thereby offer
increased efficiency and effectiveness.
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http://lwww.aaai.org/AlTopics/pmwiki/pmwiki.php/AlTopics/M
achineLearning
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= ML has origins in Computer Science
= PR has origins in Engineering

= XMENLE:

> They are different facets of the same field

- If an expert system--brilliantly designed, engineered and
implemented--cannot learn not to repeat its mistakes, it is

not as intelligent as a worm or a sea anemone or a kitten.

=Oliver &. Selfridge, from The Gardens of Learning
+ "Find a bug in a program, and fix it, and the program will work
today. Show the program how to find and fix a bug, and the
program will work forever."
- Oliver 6. Selfridge, in AL's Greatest Trends and Controversies

ML opens new uses of computers
new levels of competence and customization
better understanding of human learning abilities/disabilities

Eﬁ—ﬁ‘?ﬁ’ﬁ%ﬁ ﬁgjj E‘J%"ﬁﬁﬁﬁ?ﬁ?ﬁi‘i Sargur M. Srihari
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= “The Manifold Way of Perceptron i i
framework for nonlinear dime: k] YN

reduction”,”Nonlinear diivic I EERR Ay,
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Mijolsness; D DeCoste; Machine Learning for Science: State of the Art-and Future

Prospects - Science, 2001 ;. 2051-2055.
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= Principled way of building high performance information
processing systems
> search engines, adaptive user interfaces, personalized assistants,
web bots, and scientific applications
» from medical records: treatments most effective
= How to construct computer programs that automatically
improve with experience
> —houses learn to optimize energy costs
> —computer games

= Programming tasks that humans perform well but difficult to
specify algorithmically
» —Language Related Technologies
> *IR, NLP, DAR, ASR
Chris Bishop, Pattern Recognition and Machine Learning, 2007, Springer
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= Define precisely a class of problems that
forms interesting forms of learning, explore
algorithms/theory to solve such problems,
understand fundamental structure of learning
problems and processes
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Why Machine Learning

FARZRIR ML B

a® Recent progress in algorithms and theory
» Growing flood of online data
» Computational power is available

» Budding industry

Three niches for machine learning:

e Data mining : using historical data to improve
decisions

medical records — medical knowledge
® Software applications we can’t program by hand

autonomous driving
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Machine Learning Topics from Wiki
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ALVINN [Pomerlean| drives 70 mph an highways

e —

L Learning to drive an
autonomous vehicle
— Train computer-controlled
vehicles to steer correctly
— Drive at 70 mph for 90
miles on public highways
- Associate steering
commands with image
sequences

A Robot Driving Learning Problem

* Task T
— driving on public, 4-lane highway using vision
Sensors
* Performance measure P
— average distance traveled before an error (as
judged by human overseer)
* Training experience E

—a sequence of images and steering
commands recorded while observing a human
driver
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« Handcrafted rules wil
result in large no of

rules and exceptions
o / Z‘ % q + Better to have a
SEvAEEIEY

machine that learns
Wide varability of same numeral

from a large training
set
» FERFHEATH
TR A o e Ak % A — ]

Handwriting Recognition

*+ Task T
— recognizing and classifying
handwritten words within
images
* Performance measure P
— percent of words correctly

classified w4, ol
s _a - w aarm
« Training experience E
— a database of handwritten
words with given Kiivd
classifications e’ um
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1. Data Collection

Large sample of data of how humans perform
the task

2. Model Selection
Settle on a statistical model of the process

3. Parameter Estimation
Calculate parameter values by inspecting the

data
Using learned model perform:
e Kona i G 000009 Planming 4 SeaFCh

e o i) com et Find optimal solution to given problem
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* Machine learning algorithms have great practica
value in a variety of application domains

+ Machine learning draws on ideas from a diverse
set of disciplines

« A well-defined learning problem requires a well-
specified task, performance metric, and source
of experience

+ Designing a machine learning approach involveg
a number of design choices

+ Learning involves search
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= Email: lianwen.jin@gmail.com > Vvaprink 2, (¥ IBBMHAR) , HEXEHMRA,2000.
= Web: http://www.hcii-lab.net/lianwen/ > %E;L\éoéﬁﬂgiﬁ%ﬁi, (HLBEIRENAY , HHEREHR
’ﬁi# ﬁﬁﬁi’fﬁ (EUH%E"’ to be confirmed) > Cr;ris Bishop, {Pattern Recognition and Machine Learning) ,
Springer 2006.
> L.H. Witten, E. Frank, ($dEisil—Ays%a8AR) , SMTIL
- B HikgAt, 2006
> R.O.Duda, P.E. Hart, D.G.Stork, (B4 (28 , HURT
’Tm (ﬁ:’:{—t) . igj}g;i,a2%§7.Hart D.G.Stor 2
= Email: nicholasdk8497@gmail.com - ﬁ?%bﬁﬁm ORI NFOE SRR . R
= Tel: 87113540
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=AW (Artificial Intelligence)

AN RN (FEF) -

Conf. Al)

+JAIR {Journal of Artificial Intelligence in n. Conf. Leamning Theory)

Medicine)

*ECML (Euro. Conf. Machine Leaming)
<ICML {Intl. Conf Machine Leaming)
«IJCAI (Intl. J. Conf. Al)

*NIPS (Ann. Conf. Neural Information
Processing Systems)

*SIGKDD (ACM Intl Conf. Knowledge
Discovery and Data Mining)

«JMLR (Journal of Machine Leaming Research)
*MLJ (Machine Learning)

*NCJ (Meural Computation)

*TKDE (IEEE Trans Knowledge and Data
Engineering)

*TOIS (ACM Trans Information Systems:

TPAMI (IEEE T

Machine Inte

rans Pattern Analysis and sUAI {Intl. Conf. Uncertainty in Al)

gence)
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= AAAI Machine Learning Topics :
www.aaai.org/AlTopics/html/machine.html -

= Support Vector Machines: http://www.support-
vector-machines.org/index.html
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= Machine Learning Resources :
http://home.earthlink.net/~dwaha/research/machine-

learning.html =
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= ww.gwe Jan Dees. O sa- Bommat e aen |

Learning Resources

= Weka: Data Mining (ML) software in Java:
http://www.cs.waikato.ac.nz/ml/weka/

= LIBSVM -- A Library for Support Vector
Machines: www.csie.ntu.edu.tw/~cjlin/libsvm

= MLC++: http://www.sgi.com/tech/mlc/ :A library
of C++ classes for supervised machine learning

= UCI - Machine Learning information, software
and databases: http://archive.ics.uci.edu/ml/

B iansr g T
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= Kernal Machines: http://www.kernel-
machines.org/

= http://mloss.org/software/: Machine Learning
Open Source Software

= http://www3.ntu.edu.sg/home/aswduch/ai-
ml.html

BRI : http://www.chinakdd.com/

= http://videolectures.net/site/search/?g=m
achine+learning
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= 1950s: LR} BB HEA
> James KT & TR EIEREN R I
>McCullon & Pitts fI#2 TR
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= 2000s: FFilas%HEBREERURSEE
> FFEHLEY
> THEPEREY (Zit¥EIER, BEFTF: SYM)
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> “HUEBEIFA T (EWCALOM —4#4iR: “you won't

leave home without it”; "embodied as a software
environment that transcends workstations,PDA’s,

cell phones, ...”
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End of today’s lecture
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Send any comments and suggestions to:
SHX L, BuR

Email: lianwen.jin@gmail.com

Web: http://www.hcii-lab.net/lianwen/
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