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Artificial Intelligence (Al)

goal: build intelligent machines
|ustification:

—understand intelligence

— practical applications




CYC project (Lenat, MCC)

m 10-15 person team
m over course of last 18 years

m entered all “common sense
knowledge” a typical 10-year old
would have In computer



Intelligence Augmentation (l1A)

human
+ machine
= “super intelligence”



Technological inventions that
overcome physical/perceptual
limitations

m glasses

m hearing aids
mcars

m bicycles

m vVoice synthesizers
H ...



Why do we need technology
to overcome cognitive
limitations?

— lousy memory (short term as well as

long term)

- only good at dealing with one thing at a
time
— probabilities, logic non-intuitive

- slow to process large amounts of
iInformation

- bad at self-knowledge, introspection



Modern Man’s Environment
\VAS

Cave Man’s Environment

Has the natural evolution of our
brains not kept up with the rapid
changes in our environment???



Mismatch complexity of our
lives & our cognitive abilities

—too many things to keep track of
—Information overload
—learn & remember more



Some old examples of
Intelligence augmentation

®m notes
B reminders
m watches

m alarm clocks
H ...



Some newer examples of
Intelligence augmentation

B memory augmentation

m “extra eyes, ears”

B automation behavior patterns
m information filtering

m problem solving

B matchmaking

B transactions

B introspection



Memory augmentation

m help remember people, places,
names, actions, ...

m provide "just-in-time”
Information



Remembrance agent (Emacs
version, Rhodes ‘99)
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(Web version, Rhodes ‘99

==

Netscape: & brief history of wearahle computing

Go Communicatar
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Discussion on
Remembrance Agent

m What are your thoughts on the
paper?

® Would you want to “wear” a RA If
It was more “fashionable” ?



Extra eyes, ears, ... (Hive,
Minar '98)

m monitors for changing bits as
well as atoms:

—unusual A price stocks

- has certain site changed?
—-need more milk?

— 1S there fresh coffee?



Automation behavior patterns
(Kozierok, 90)
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Benefiting from the problem
solving done by others

m few problems are original

® why not benefit from problem
solving done by others

— buying a car example:
-select a car
-select dealer
-find out about “fair” price
-negotiate price



Finding relevant products,
services (Shardanand, Metral,
93)
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ootprints: Finding popular
aths on a website wexeibiat, 99)
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Matchmaking: Yenta (Foner, 99)

Current cluster memberships

Mumber of Visihility

Cluster mumber Top words . : : Status
documents ignore careful |carefree
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['ve got someone you might want to meet!

[ [raroduce me ] [ Open a commbnk ]

[ Submz Preferences ]
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Friend of Friend Finder (maes &
Minar, 98)
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Transactions: Kasbah
(Chavez, 97)

Netscape: Kasbah Prototype Uersion 2 Wel

Netscape: Kasbah Agent Control Strip

Hi pattie, now you can create
your New Selling Agent.

Fill out the form below t:;'create a selling agent that will sell your sreasifor you.

Please enter all information as accurately as passible, sa that your agent will be able
to find matches for you more easily. Remember to dlick the "Create Agent® button at
the bottom of the form when you've finished.

Click to clear farm:

Title:




Kasbah example selling agent

m Sell:
— Deadline: March 10th,1997
— Start price: $900.00
— Min. price: $700.00
— Strategy: tough bargainer
— Location: local

— Level of Autonomy: check before
transaction

— Reporting Method: event driven




Impulse: Agents that assist &

automate transactions (voul,
Morris, 01)

Preferences

Item: CD Player
Product: Sony CDPCES25

Delivery Time:

Price Range: e

H100

Warranty: ¥ Two Year

Store Reputation: ¥ deetriy

(Search Now)(Add to Shop List)




Seque: Agents that help

with self knowledge (Shearin, 01)

collects & reflects
user’'s habits over
time

— Time

Keywords:

DNS router

hub




People are good at:

m judgement

m understanding

m reasoning, problem solving
E creativity



Computers are good at:

B remembering lots of facts

m searching & processing huge
amounts of information

® being In many places at once
B multi-tasking

B being precise and organized
H objectivity



Software Agents

An “agent” acts on your behalf

Software that Is:

m personalized

m proactive, more autonomous

m long-lived, continuously running



How are agents programmed?

m user-instructed
m knowledge-engineered
m learned



User-Instructed Agents

User
Interacts with

. programs
Application (rules, forms,

prog by ex)
Interacts with
Agent



Knowledge-Engineered
Agents

User
Interacts with 1

Application collaborate

im ,,
Agent

Knowledge Engineer /Pr:grams

(gives knowledge)




Learning from the User

User
Interacts with 1

Application |, ... ion collaborate

& Imitation
Interacts with '
Agent




Learning from other Agents

User-1
Applica’[ion observation

Ag

lll/

Ag‘

observation

Application

ent-1

\ "Ew

_ent-2

User-2



Which approach is best?

Combination of 3 approaches:

B give agent access to background
knowledge which is available &
general

® allow user to program the agent,
especially when the agent is new or
drastic changes occur in user’s
behavior

m agent learns to adapt & suggest
changes




Design challenges for |IA

B trust

m responsibility

m privacy

m Ul Issues

m avold making people “dumber”



Trust

user needs to be able to trust the
agents and other people s/he
delegates to/interacts with

B awareness of functionality
®m understanding limitations
m predictability of outcome

m Explanations available
m ...



Responsibility

m responsibilities for actions
should be clear

m user should feel Iin, be in control



Privacy

m Self ownership of data
E NnO subpoenas

m user determines what is made
avallable and to whom

B anonymity an option
m ...



Ul Issues

m Tricky balance between proactive
help & agent being annoying

- Use “ambient” & minimal interface
for agent suggestions

— Allow user to decide when to pay
attention to agent suggestions

— Integrate suggestions in interface
with minimal intrusion



Avoid making people dumber

“every extension is an amputation”
Marshall McLuhan

Pick the right type of extension for the
task at hand:

E automating (eg milk)
m assisting (eg memory)
m teaching (eg probabilities)



Discussion

m \WWhat are the limits of direct
manipulation?

m What tasks do you want help
with?

m What level of help? Automation?
Assistance, teaching/tutoring?



Conclusions

m Computers can do more to help
us cope with our busy lives

m Are we solving one problem and
creating another?



How does this relate to
Ambient Intelligence?

Ambient Intelligence =
Intelligent interfaces
+

Ubiquitous computing



Ambient Intelligence Versions
of Intelligence Augmentation
Examples

B memory augmentation

m “extra eyes, ears”

B automation behavior patterns
m information filtering

E problem solving

B matchmaking

® Transactions



Next week: Context-Aware
Computing

m Required Readings:

— Context-aware computing
applications by Schilit et al

http://www.ubig.com/want/papers/parctab-wmc-dec94.pdf

— A survey of Context-aware Mobile
Computing Research by Chen &
Kotz


http://www.ubiq.com/want/papers/parctab-wmc-dec94.pdf

Next week: Context-Aware
Systems

m 1. City & museum tour guides -
Christine & Nick

— Hippie: A Nomadic Information System,
Oppermann et al, Proceedings of the 1st
International symposium on Handheld
and Ubiquitous Computing Christine

— Cyberguide by Abowd et al Christine

— GUIDE project by Cheverst, Davies, et al
Nick



Next week: Context-Aware
Systems

m 2. Virtual Graffiti systems/Location
Based Messaging — Francis & Pattie

- Hanging Messages, Chang Pattie
— ComMotion, Marmasse Pattie

- Etherthreads, Lassey Pattie

- Mobile cinema, P. Pan Pattie

- Geonotes, Persson etal Francis
- UCSD ActiveCampus Francis



Next week: Context-Aware
Systems

m 3. Memory systems - Nick

—- Forget-me-not Mick Lamming
Europarc

- (Remembrance agent, Rhodes)
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