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What is Al Anyway?
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The science of Intelligent Programs
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Intelligent = improves its performance
(accur acyovertimen c o st ¢



Why Al? Why Today?
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Critical uncertainty: something
that we know will be a game

changer, but we are uncertain
when, if, or how it will play out
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Technology and Mega- Cycles

Steam Engine; Railways; Electrical Petrochemicals; Information
Cotton Steel engineering; Automobiles Technology;
Chemistry Connectivity
A.l
Predictions

Kondratiev Wave 1

1800 1850 1900 1950 1990
A A new t_echnplogy, powered by a widely availa_ble resource beco_mes
R: Recession increasingly important across sectors. It turns into an ultimate driver of
D: Depression productivity, requires the build - up of new infrastructure and new forms of

£ By organizing labour and capital... New skills and forms of education
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K & C = dfiererjt is time

Data + Computing power + Communication infrastructure

Predictions are becoming cheap and being embedded into everything

Prediction - empowered technology (smart) will gradually displace judgement and
codified expertise as its costs continue decreasing, consuming knowledge - based tasks



International Community
Open Source Technologies
Data Everywhere
Smart Hardware
Intelligent Software
Cheap Computing Power
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50 years of progress
¢

the generic visual object recognition capabilities of a two year old child
the manual dexterity of a six year old child

the social interaction and language capabilities of a ten year old child

Rod Brooks - MIT, 2016
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Recognizing Key Entities From an Image

Imagenet Image Recognition

NEC UIUC = = Human performance

SuperVision
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Approximating human performance in:

Understanding English Sentences
Playing rule- based games
Writing computer programs from spec
Transcribing voice
Translating text



Recognizing Key Entities From an Image

cockroach
tick
starfish

musnroom
convertible| ]
grile| | mushroom
pickup || jelly fungus
beach wagon | gill fungus
fire engine | dead-man's-fingers

motor scooter
motor scooter
go-kart| |
moped ||
bumper car
Egyptian cat

snow leopard

N3

= S o
Madagascar cat
squirrel monkey
spider monkey
elderberry || | titi
ordshire buliterrier || indri
currant howler monkey
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Writing Computer Programs from Specification

public class DragonTempest extends CardImpl {
private static final FilterCreaturePermanent filterFlying = new FilterCreaturePermanent("a creature with flying");
static {
filterFlying.add(new AbilityPredicate(FlyingAbility.class));

A )
Drason T p“' \Lé - public DragonTempest(UUID ownerId) {

) 3 super(ownerId, 136, "Dragon Tempest", Rarity.RARE, new CardType[]{CardType.ENCHANTMENT}, "{1}R}");
; < this.expansionSetCode = "DTK";
Effect effect w GainAbilityTargetEffect(HasteAbility.getInstance(), Duration.EndOfTurn);

effect.setText("it s haste until the end of turn”);
this.addAbility(new EntersBattlefieldControlledTriggeredAbility(
Zone.BATTLEFIELD, effect, filterFlying, false, SetTargetPointer.PERMANENT, ""));
Ability ability = new EntersBattlefieldControlledTriggeredAbility(
Zone .BATTLEFIELD, new DragonTempestDamageEffect(), new FilterCreaturePermanent("Dragon”, "a Dragon"),
false, SetTargetPointer.PERMANENT, "");
ability.addTarget(new TargetCreatureOrPlayer());
this.addAbility(ability);

| }

“ public DragonTempest(final DragonTempest card) {

” super(card);

4 s b

L e @verride

8 public DragonTempest copy() {

g return new DragonTempest(this);
Enchantment v : .1
\\"hcnc\'cr.a creature with flying enters class DragonTempestDamageEffect extends OneShotEffect {
the battlefield under your control, it - - private static final FilterControlledPermanent dragonFilter w FilterControlledPermanent();

: static {

gains haste until end of turn.

dragonFilter.add(new SubtypePredicate("Dragon"));

ever a Dragon enters the }
attlefield under your control, it deals public DragonTempestDamageEffect() {
< super(Outcome .Damage) ;
staticText = "it deals X damage to target creature or player, where X is the number of Dragons you control”;
where X is the number of Dragons }
vou control. - - public DragonTempestDamageEffect(final DragonTempestDamageEffect effect) {
. : super(effect);
136/264 R ands - . 3

DTK « EN % WitLiax Mumas @override
l public DragonTempestDamageEffect copy() {
return new DragonTempestDamageEffect(this);

1
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Limitations ! Exploitable Outcomes

Darpa experiment in purposefully misleading an image recognition algorithm

<1% “"Gibbon”
(99.3% confidence)

“Panda”
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Limitations ! Manipulating Learning

Microsoft experiment with Generative Al twitter-bot went awfully wrong

Learning quality depends on learning

o samples and quality of interactions
%‘i TayTweets Eo

@Baron_von_Derp you know me... mexican Learning Al can be Subject to
manipulation and distortion

E&‘ TayTweets {¥ 2 Follow
-

@ReynTheo HITLER DID NOTHING WRONG!

69 @ 48 2ama



http://www.darpa.mil/attachments/AIFull.pdf
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What Al is struggling with...

Handle small changes of input (e.g. invert colours)
Extract or derive causal structures (esp. about unknown entities)

Transfer learning from one domain/context to another

Reason ethically

...and many more
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¢ Y GFtitdre is a Forelign Country . They do
ecetagj =9ehhldcdtrO6C=634Y
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