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We Will Know

What’s “intelligence”

Application of Al

History of Al

Components in Al

The concept of agent

Three types of designing agents

— Reflex, goal-based, and utility-based
Environments of agent
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Introduction to Al

« Brief history of Al
« Al domain
— Rule, knowledge, and expert
— Solving problems
— Agents
— Uncertainty
— Machine learning
» What is intelligence?
— What’s the difference between you and an animal?
— What’s the difference between you and a robot?
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Applications

Game

— Deep Blue (in 1997)

- Koei = B,

— Is the game smart or fool?

— On-line game

User help system (Microsoft Co.)

— Knowledge base for troubleshooting

— Answer wizard: adaptive to individual user
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Applications

* Space probe (NASA)
— Control space-craft and carry out objectives
— Pilot assistance
— Automatic planning and execution model
« Automatic control
— Driving car/air plane

* “No hand cross American”, over 2805 miles, in control
for 98%, all different environments

— Factory
— Routing in network
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Applications

Natural language processing
— Control your computer by voice
Diagnosis assistance

— X-ray/CT/MRT

— Anamnesis analysis
Automatic Control

Adviser or consultant
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What is Al

« The automation of activities that we associate
with human-thinking, activities such as
decision-making, problem solving, learning,
etc. (Bellman, 1978)

* The study of mental faculties through the use
of computational models.
(Charniak+McDermott, 1985)

« The branch of computer science that is
concerned with the automation of intelligent
behavior. (Luger+Stubblefield, 1993)
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What’s Involved in Intelligence

Ability to interact with real world
— image/video/speech
Knowledge

— rule and inference

— expert system

Reason

— modeling external world

— problem solving, decision making
— uncertainty

Learning

— We are continuously learning
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Components in Al

J* Knowledge representation
— Intelligent agent
— Rule and knowledge
— First-order logic
— Rule inference
— Expert system
— Planning and acting
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Components in Al

+ Problem Solving
— Searching
— Game playing
+ Uncertain knowledge and reasoning
— Uncertain: probability and fuzzy
— Bayesian framework
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Components in Al

» Machine Learning
v — Probabilistic model and Bayesian model
v— Neural network
— Decision tree
— Instance-based learning
— Reinforcement learning
— Genetic algorithm
— SVM: support vector machine
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Components in Al

« Hybrid application
— Intelligent agent

— Natural language processing
— Robot

— Embedded system

RSN

Related to Other Courses

* Pattern recognition ﬁ%\'ﬁ/ﬁé’%

— Data classification and recognition

— Supervised and unsupervised learning
« Data mining =rR[$H)

— Data analysis

— Associated rule for data mining
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Related to Other Courses

* Machine learning #5352 37
— Different methods of learning
* Information retrieval ' f 7
— Traditional textual data
— Web search
— Image
— Audio
— Video
— Multimedia
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What is intelligence?

« How do you design a machine to be intelligent?
« How do you be an intelligent human?

« What’s your procedure of thinking and making
decision
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What is intelligence?

» How do you learn something?
— What day is your birthday?
* Memory
- 13+8=?
* Memory and inference
— How do you go to Taipei Main Station?

« Vehicle: by bus? by motorbike? by car?
* Time: rush or non-rush hour

« Making d|fferent@e\clﬂon\s)NItmalﬁeie:m:ca/seg
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What is intelligence?

* Intelligence is the ability of:
— understanding
— learning
— solving problems
— making decisions

To be or not to be
that is the question
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You and Animal

» What’s the difference between you and an
animal?
— Eating
— Sleeping
— Attack and Defense

— You can choose a better case in decision
« Animal can do too
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You and Computer

« Who is more intelligent? You or computer?
— How can we say who is more intelligent?
- You can think anything
* You win
— Computer can find a solution very fast
« you lose
— Then, who is more intelligent?
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How to Build Intelligence

» How to build a good FLYING machine?
% Synthesis birds?

+ Understand aerodynamic principle

» How to build a good THINKING machine?
% Synthesis human brains?
+ Understand reasoning principle
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How to Build Intelligence

» Best FLYING machine
— Airplane
— Not improved bird
 Best THINKING machine
2 Not improved human brain
—e.g. Deep Blue
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IHlustration

» Deep Blue

— The first machine to win a chess game against a reigning world
champion (Garry Kasparov) under regular time controls.

— http://en.wikipedia.org/wiki/Deep_Blue_%28chess_computer%29
— 4-2, Feb. 17,1996

*« ASIMO
— http://asimo.honda.com/asimotv/
* Bill Gates
- FF
- Y ey - E 2L (BIll Gates)
— http://sa.ylib.com/read/readshow.asp?FDocN0=966&CL=4
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IHlustration

COHERES LY
- Y /g (Philip E. Ross) #7564
— http://sa.ylib.com/read/readshow.asp?FDocN0=899&CL=4

- BETR T
- Y e (F'J (Andy Aaron) ~ U (Ellen Eide) -~
H'F] (John F. Pitrelli)
- B A
— http://sa.ylib.com/read/readshow.asp?FDocNo=707&CL=19
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Intelligence

« Human intelligence v.s. machine intelligence

« Goal: machine with rational, not right behavior
— Right thing
« Expected to maximize goal achievement, given the
available information
« Not necessary involve thinking
— Rational thing
« Inference and reasoning
« Unit: agent
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What is Rational

« What is rational depends on four things
— Performance measure: defining degree of success

— Percept sequence: everything that the agent has
perceived

— What the agent knows about the environment
— The actions that the agent can perform
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What’s an Agent

< An agent is anything that can be viewed as
perceiving its environment through sensors

and acting upon that environment through
effectors.

* You
— Environment: wind, stone, light, ...
— Sensor: eyes, ears, skin, other organs
— Action: hands, legs, other body parts
— Perception: cold, hot, pain, hungry, ...
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Agents and Environments

sensors

percepts

environment

actions

effectors
Agent = Architecture + Program
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Examples
Properties Digital Air Condition Diagnostic
camera Assistance
Environment lighting temperature patient,
hospital
Sensor lens thermometer input devices
Action exposure on/off questions, test,
treatment
Perception bright or dark cold/cool/ symptoms,
warm/hot x-ray/CT/MRT
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Common Tasks of Agent

« Given
_ mOde| Of W0r|d Agents and Environments
— percepts songors
- goals / | I (M N
« Determine N ——= /g =
— what actions should be done ottector
reasoning
and learning

—> mapping from percepts to actions
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Common Tasks of Agent

Policy
Examples
« Percept « Reasoning * Policy
— sense (visual — answer to query — map from percept sequences to actions
acoustic, ..) — plan - A(?ggt Ez?cgramming is to design and implement a
= communicate — deal with trade-off T g Pf )I/ .
* Action « Adapting/learning * Ypes ot policies
— Reflex: response immediately to percepts
= Move (arms, legs, - update user model Goal basedP act to a achieve Z;oalp ’
chess, ...) - - :
' — update agent model . - :
— order P g — Utility-based: try to maximize “happiness”
— update world model
— explain
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- D
T Sensors ———mt Reflex Reflex Agent
(row .ME:.:::: it e o |
A el i _—
oy svom o3 2 « Three types of designing
— g — Tables
_ g - Rules
\Lonﬂﬂluﬂ -action [lll“a /—b- md‘i;‘&:;ﬁ;. | —_ States
| Agent o ——o | * Problems of Reflex

35

— Only single reason for each situation, so only for
single goal
— Designer must anticipate all cases of situations
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Goal-Based Agent

Generate possible sequences of actions
Predict resulting states

Assess goals in each resulting state
Choose an action that achieves goal
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Goal-Based Agent

{_State

- What the world
How the workd ovolves _'f‘_""ﬁ_'.‘ﬂ‘l‘ |
* Wbt it will be like

il | do action A

What my actions do

juswuoAUg

e What action |
Mdo now

Agent Effs
b

y

Note: can reprogram agent simply by changing goals!|

Utility-Based Agent

Goals are qualitative

We want to make quantitative comparisons of
actions

Important for making trade-offs

— speed v.s. safety
— likelihood of success v.s. importance of goal
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Utility-Based Agent

\_State
- . What the werld
How the world evolves d is like row
S — g
( . What it will be like <
What my actions do i1 do action A g
How happy | will be =]
@_’ in such a state g
| What action | a‘
should do now
Agent Effectors
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Environments

Agent design depends on
— performance measure (goal, utility, ...)
— complexity of its environment
Properties of environments
— Accessible to inaccessible
— Deterministic to non-deterministic
— Episodic to non-episodic
— Static to dynamic
— Discrete to continuous
Easy to Difficult
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Environments

Environment Accessible  Detenministic  Episodic  Static  Discrete
Chess with a clock Yes Yes No Semi Yes
Chess without a clock Yes Yes No Yes Yes
Poker No No No Yes Yes
Backganunon Yes No No Yes Yes
Taxi dnving No No No No No
Medical diagnosis system No No No No No
Image-analysis system Yes Yes Yes Semi No
Part-picking robot No No Yes No No
Refinery controller No No No No No
Interactive English tutor No No No No Yes
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