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ÅSearch will start in earnest next Tuesday

ÅChapters 3 & 4 are assigned

ÅThese readings cover the next topic (search)

ÅHow to read the text

ïSkim the assignment

ïRead interesting/important parts

ïListen to lectures; ask questions

ïRead (again?) the interesting / important parts

ïAsk questions at the beginning of class and at office hours



First homework assignment

ïOn the web site
(www.cs.uiuc.edu/class/cs440at bottom)

ïDue Sept. 8

ï[ƻƻƪ ƛǘ ƻǾŜǊ ǊƛƎƘǘ ŀǿŀȅ όƛŦ ȅƻǳ ƘŀǾŜƴΩǘ 
already)

ïQuestions
ÅGeneral content & lectures better to me

ÅHomework specific better to Thyago

ïAn integral part of the course
ÅHomework points are good

ÅUnderstanding is essential

http://www.cs.uiuc.edu/class/cs440


Unified view of AI as
Model-based Reasoning

ÅWhat is reasoning?
ïMaking a decision

ïDrawing a conclusion

ïChoosing an action

ïDeveloping an interpretation

Å²Ƙŀǘ ƛǎ ŀ άƳƻŘŜƭΚέ
ïA stand-in for the real thing

ïMust be mathematically precise: 
quantifiable computational properties

ïWe may encounter other (technical) usages



Inference with
Computational Models

Å Inference: 
explicit new justified beliefs

ÅModel design 
ïDriven by task

ïAs simple as possible

ÅClassification
ïFrom input features

ï Infer a class label

ÅProblem Solving
ïDecisions/actions (often a sequence)

ïAchieve a goal

Å In a moment, the search example of cryptarithmetic



Designing a Model
ÅDistinctions to notice
ïReal world is infinitely subtle and complex
ïIdeally notice all and only necessary distinctions 

(leave out almost everything)
ïStates / attributes / features

ÅDynamics ςchange
ïOperators / state transitions / successor functions 

(R & N)
ïWhen: preconditions
ïHow: effects
ïOften change = world change

but not always

ÅInference
ïchange in explicit beliefs about world
ïTrue?
ïUseful?



AI Models

¢h5!¸Ωǎ !L

ÅModels are often empirically driven and 
statistically sophisticated

ÅMachine Learning plays an important role

ÅWeak prior knowledge / analytic commitments 

ÅRelies on empirical evidence

Purely

Analytic
(deep, brittle)

Primarily

Empirical
(robust, weak)

Dominant

Today



Analytic / Emprical

ÅModels can be purely analytic

ÅModels cannot be purely empirical

ÅCƻǊ ǳǎ άŀƴŀƭȅǘƛŎέ ƳŜŀƴǎ purelyanalytic;
άŜƳǇƛǊƛŎŀƭέ ƳŜŀƴǎ ƴƻǘ ǇǳǊŜƭȅ ŀƴŀƭȅǘƛŎ

ÅEmpirical models always have some analytic 
component; 
they use some observations of the world



Why Use Empirical?

ÅNecessity: 

ï¢ƘŜ ǿƻǊƭŘΩǎ ŘȅƴŀƳƛŎǎ ŀǊŜ ƛƴǘǊƛƴǎƛŎŀƭƭȅ ǎǘƻŎƘŀǎǘƛŎ

ïWe do not fully understand its dynamics

ÅBy Choice:

ïWorld dynamics are uncomfortably complex

ïSimpler model is sufficient for our purposes



Models
to predict coin flip outcome

ÅFactory produces 2-headed coins
Analytic

ÅCoins are either 2-headed or 2-tailed
Empirical
unknown model characteristics estimated from data

ÅCoins are somewhat biased toward heads
Empirical 
quasi stochastic world



Examples of Current AI Systems
w/ Empirical Models employing Machine Learning

ÅVision

ïObject identification

ïObject localization

ï¶¶¶

ÅNatural language processing (NLP)

ïSyntactic parsing

ïSemantic role labeling

ï¶¶¶



Vision
Object Identification / Localization

ÅCalTech 4

ÅSubset of CalTech 101

ÅSerious problems but still employed / 
influential

ÅMany (several 10s to many hundreds) of 
(standardized) training images

Å101 categories



Training Images
Faces
98%

Motorbikes
99%

Airplanes
88%

Cars
99%



What is this?

ñItôs a carò




