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Presentation overview

- Introduction to Clever

- The project & our approach
* Prompting systems

- MAPS/Lifeline
- Demo
- Discussion




Who are we...

Andy Gorman and Stefan Carmien are Researchers
from the Cognitive Levers (CLever) Project in
Boulder Colorado

* The Center for Lifelong Learning and Design (L3D)
* The Institute of Cognitive Science
* The Coleman Institute for Cognitive Disabilities

celeman institute THE INSTITUTE OF J;/f’ A

for Cognitive Disabilities COGNITIVE SCIENCE {28
W -

University of Colorado System




L3D Perspective

artificial intelligence (AI) —intelligence augmentation (IA)
replacement —empowerment
emulate —complement (exploit unique properties of new media)
instructionist learning — constructionist learning
learning about —learning to be

when the answer is known —when the answer is not known (collaborative knowledge
construction)

individual focus — social contexts
knowledge in the head —knowledge in the world
access —informed participation
things that think — things that make us smart
what computers can do —human and computer synergies
computational —computational and physical

“gift-wrapping” with new media — co-evolution of media and new theories about
thinking / working / learning / collaborating

What does this have to do with disabilities ?

Nu o

University of Colorado at Boulder




ClLever's motivation

The mission of the Cognitive Lever, or
Clever project is to design and
develop socio-technical environments = U
to assist people with a wide range of A
cognitive disabilities and their support 7 TN

community. ndependenc

Looking at people and technology from /7
a systemic viewpoint

Space effect / curb cuts

By understanding this hard problem
we understand other human problems
better




Clever Approach

Story of our involvement and education - the
Coleman's foundation

Concept of Cognitive Levers

Find the right lever for the right person in
order to increase independence

The difference between ‘hard' AT problems and
ones we can do

Visions




Clever Video




Our Approach

- AT's design paradigms:
- I've got a theory
- I've got a cousin

- Symmetry of Ignorance
- Technologists: Andy & Stefan

- Caregiver professionals: Anja Kintsch &
collaborators (Imaginel!)




Prompting Systems

. Enva‘;onme«M;k Home zi;mendam

Activity__Making a Sandwich YA
’MGHUG' Pr‘ompT”’\g Student_ Please note kind of sandwich Snckred Varia
A B C D E F

Effective for learning, not

Gets bread package

Opens bread package

useable as prosthesis

Takes out two slices

Closes bread package

- Visions

Opens jar

N (v alw |-

Cate knifa

‘PC based
-Difficult to (re)configure
- Ablelink (visual assistant)

- PDA based
* static scripts only




MAPS/LifelLine Motivation

- Abandonment
- Independence

- Safety




Abandonment

- Unacceptably high abandonment rate
(50% - 70%) of expensive (~.5-4 K$)
Assistive Technology (AT)

- Mismatch between the individual and
tool

- Difficult (re)configuration leads to
abandonment




Independence

* Most important Thing?
- Visions worked

- The ClLever design concept
- Find individuals that need a little help
- Universe of One perspective




Safety

 Most Important Thing?

* Meetings with Caregivers and AT
professionals

- panic button

- Caregiver monitoring

- Dynamic prompt generation

- Effective error detection and
correction




Prompting as a technique

This is your
Bus,
Get ready to
get on

- Prompting as training

* Prompting as tool for living




Task Support

- Internal and external scripts
(Distributed Cognition)
- A script = linked set of prompts
- Prompts = Image & sound

- Prompts (external script) trigger mastered
actions (internal scripts)




Stakeholders

- Persons with cognitive disabilities
- Caregivers

- Assistive technologists
- Others?




Real time monitoring

* Plans and Situated action

- Safety concerns

* Privacy

- Lifeline approach & architecture




Together

- How MAPS & LifelLine work
together




The Elements of the System

. e e e e st 4 4 e e 4 e e e e e e ... PanicButton

aedliey Phone Conneciton”™ * * * * * * >

(Script >,

Creator) .. G L . g . .
Design (including error Script with embedded Prompt . .
trapping / correction error queries @) Prompt  End-user |,

information) .

activation .
(4) .
Panic
Button

2
) _— @)

Caregiver
(Error Correction)

. MAPS . Activaiton
Scrlpf prompter o o ‘
\ Editor
Alert / Summon Error correction, —m — N
Caregiver actions

N~

(7) 6 - N
\ _ -~ © / LCIZr?Icﬂf Sensor Data

~~  Passed thru error
\ 7~ trapping queries
Panic

LifeLine 7~
~
(5) -
—— e e—— o Sensorqueries g
~ -
~ -
s — — -

== Sensor Data

Legend

Action -t
Artifact — >
Human Input/Output - ---oovvoe >
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T ' & Design
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MAPS / LifelLine stages of use

Needs to be easy to initially succeed
- Out of the Box Experience
- Templates

but extendable

- Script reuse
and reliable in real world
- Error trapping & lifeline

and finally, self-adjusting to user's growth

- Collapsing script detail as internal scripts become
bigger




Script Editor

<4 MAPS Script Creator i =10l x|
File Edit View Options Prompter Utilities Help

chuck steak in pkg.bmp

Da Vinci macaroni shells.bmg
dawn dishwashing liquid.bmp
Dawn dishwashing soap.bmp
five_dollars.bmp
five_doallarssm.bmp _:]

go to isle 10.wav

go to isle 15.wav

go to isle 20.wav

go to the meat section.wav

go to the vegitable section.we
pick out some meat that look
select a can of fruit that Iooks;l

B *.
turn right and wait for the bus when a bus get on your bus youre doing well
walk to the bus here arrives, make on your way to

Helping people help themselves




Handheld Prompter

Touch screen
advances script

~

Script forward

Script backward
Panic/Help button Re-play prompt

A ’

Helping people help themselves

Center for
el \ LifeLong /
gt Learning




Lifeline Caregiver Consoles

|l;’®$$nv« L.Jgﬁ ~ 4 hittp://snowmass.cs.colorado. edu /lifeline /lifeline-v3 swi - 1
e i ged
- ~ ” = < »PBOE - A http: / /snowmass.cs.colorado.edu/Ifeline/lifeline-v3.swl Q-

Script Name: "MANTIS"
Started: Thu Aug 28 08:48:00 GMT-0600 2003 I et Parkrg
ERROR: Time Limit Exceeded! AEROSPACE (ECAE)

Step Name Started Tme
*Mants gude tom engneemg b L30° Thu Aug 28 084804 2
“Tun around and wak o end of hal® Thu Aug 28 0848 10 %6
*Tum rght here® Thu Aug 28 084815 7
*Proceed 1o he Sign" Thu Aug 28 08148 19 8
"Tum ken here” Thu Aug 28 084825 2
"Go down e hal © he ITL" Thu Aug 28 084830 2
"Wak down ITL hal © end” Thu Aug 28 084837 25
“Tum left hese” Th Aug 28 0548 42 2
*Go down ITL ko end of hat Thu Aug 28 084852 %

“You e n he DLC"
"Make mmediale nght and mmediale el
“"You have anived at he L3D lab”

REGENT DRNVE

Map= 1t Plocr twpout EC= Engrwenng Certer OT< Oficn Tower

= v - 4 ) . ) ! ; v oy . - 9
.8 T - = K ) . 534
~ ! ; d . = <y . - Rt
e J \ 3 .
» f " ) Jd @
e y 4 e P UT™
AN L A b i 1500 10t Banemert Fiocr  NT* NorhTomer ST South Tower
{Mouse postion: (531, 6531 407185 742 0515 a8 — — ————————— e —
1 t
@' k status is 1 I @(?arcgi\‘cr @Cnrcgivcr
continuously alerted via checks |
sent to the | S M S console for
console | I notification details I

et & South Erdtance on 14 Ploor £+ Bovatr Fr Fourtan B S
O — — —

4 Client or carcgiver can
initiate communcation

Helping people help themselves




Demo




Lifeline Challenges

- Notifying Caregivers
- False alerts v.s. undetected errors
- Levels of escalations
* Place the caregiver in the client's context
- What information is needed?
- How does it need to be presented?




Script Annotations

- Don't require annotations

- Each script step can have:
- Many error tests
- Different error correction actions

- Example:

Check every 5 seconds (or until next prompt is activated): if the
distance between here and your bus stop is not always getting
closer then summon the caregiver or if that fails call 911

/\




Typical Error Scenario

Tell the
Tom Bus driver
(more cognhitive .~ % bl
resources) l, & YR [Pl
° - /}\Qé(:w@
¢
.' ~ %?'77/7,0
N, %
- \ .
o \ Wait on bus
Missed l Anne = for
Bus Stop ! J(es8 @ogifie Caregiver

resources)




Discussion of Demo

- Does this make sense?

- Was the script editor a reasonable
tool?

- What am I missing?
* What is done ‘'wrong'?




Future Work

- MAPS

- Image experiment

- Field trials

- Template/image/soundfile search tools
- Lifeline

- Context-aware Environments

- Additional information sources

- Network of Caregivers
(dynamically dispatching caregivers based on
availability and proximity)




colemon mshiute

Thanks

This work is supported by:
- Coleman Institute for Cognitive Disabilities

- The RERC on Advancing Cognitive Technologies funded by
the National Institute on Disability and Rehabilitation
Research (NIDRR), U.S. Department of Education under
6rant #H133E040019.

- National Science Foundation SGER: Designing and
developing mobile computing infrastructures and
architectures to support people with cognitive disabilities
and caregivers in authentic everyday tasks”, National
Science Foundation Special Grant for Exploratory
Research (#IIS-0456043)

- Imagine!

Un vers ity of Colorado at Boulder




Tracking Pedestrians

52 GPS Server

Connection closed.

Mouse position: (631, 669), 40" -1' 56.7423554757552N

.-105" 15" 48.3077258262201W

4




Information Flow

{ﬁh(‘\-(‘\ hitp://snowmass.cs.colorado.edu/lifeline/lifeline-v3.swf ]

| Gy (%] o2 l €M http: //snowmass.cs.colorado.edu/lifeline/lifeline-v3.swf =I'Q~ Coogle -3

Script Name: "MANT IS"
Started: Thu Aug 28 08:48:00 GMT-0600 2003 | Vietor Parking
ERROR: Time Limit Exceeded! AEROSPACE (ECAE) 4 1
. L
Step Name Started Time MECHANICAL _oul DescOVERY
"Mantis guide from engineering to L3D" Thu Aug 28 08:48.04 20 (ECME) EmctPJCAL(ECEE) l;::::f’
"Tum around and walk to end of hall" Thu Aug 28 08:48:10 16
"Tum nght here" Thu Aug 28 08:48:15 17 ©
"Proceed to the sign" Thu Aug 28 08:48:19 18 __l'———
"Tum left here" Thu Aug 28 08:48:25 12 g‘ mrmtm EAST
"Go down the hall to the ITL" Thu Aug 28 08:48.30 20 - 'LOBBY ENT RANCE]
"Walk down ITL hall to end" Thu Aug 28 08:48.37 25 p(ECA. {
“Tum left here" Thu Aug 28 08:48:42 22 5 — w
"Go down ITL to end of hall" Thu Aug 28 0848 52 16 - X S
"You are in the DLC" o . CO CMIL (ECCE) J ’é
"Make immediate nght and immediate left" —no e I ff;
"You have amved at the L3D lab" I N - -~
UI(ECSL) LABS =1
-~
Z g
(ECCS) CHEMICAL (ECCH) = g Vistior Parking
"
SO ‘JYN
ENTFANCE
Map= 192 Floor kayout EC= Engneerng Cerfier OT= Ofice Tower
East Erdance 15 on 1st Basament Floor NT= Norfi Tower ST= South Tower
West & South Errance on 15t Floor E= Bevator F= Fourtan W= Stor
2
Task status is Caregiver Caregiver
continuously alerted via c hecks
sent to the S M S console for
console notification details

Mobile Client

— e — — — —
— — — — — —

[ —————

4 Client or caregiver can
initiate communcation




L3D attracted Bill and Claudia Coleman initially to
CU Boulder

This is documented by the following quote from Bill Coleman: “the idea for the
gift stemmed from a tour of CU-Boulder’s Center for LifeLong Learning and Design
following a visit as a guest lecturer in a freshman computer science class on the Boulder
campus. I saw some of the incredible research being done in cognitive science, including
the use of computer-based technologies to support lifelong learning and online
community building. I saw a connection with the work my company, BEA Systems, has
been doing with the development of personalization technology for the Internet and
possible techniques to help those with cognitive disabilities.”

This initial contact lead to the largest gift ever given to an American public
university—$250 million and the creation of the Coleman Institute as the first
system-wide institute in CU’s history.

B~
University of Colorado at Boulder
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Privacy Issues

SECTION e A

gprings man accused of GPS sta]king '

Associated Press

COLORADO SPRINGS —
Michael Carlson is being held
on $3,000 bond for stalking his
wife — with a satellite GPS.

He was arrested Friday after
an argument with his wife

when he blurted out that he
knew where she was going be-
cause he had planted a trans-
ceiver in her car.

As far as police could recall,
it was the first arrest here for
stalking with a GPS, said Sgt.
Tim Stankey.

The transceiver, about 4
inches long and 3 inches wide,
was powered by the car battery
and recorded everywhere she
went, Stankey said.

Carlson’s wife’s name was
not released.

The Stalking Resource Cen-

ter at the National Center for
Victims of Crime says GPS
stalking is a growing problem
around the country.

Basic GPS devices, once sold
for $1,000 or more, now are ad-
vertised on the Web for as low as

$400.




Lifeline Architecture

o Web Browser Cell e )
Lifeline components: | Phone I Handheld
1 EErRlt - e @ e Lifeline Consoles s | Application |
] 7 N\
Pocket PC, 4 /::I'ext andiVotiicE\ %
] Real-Time Messaging _-° Communication *
contmuog;;ly ll_JP cl{ates using TCP/IP over wire » \\\ 3
server with clien or wireless (Wi-Fi or GPRS) 7 s Conduit
StatUS,' Syncronous Hardware

Comm. Layer Layer

Lifeline Server
TCPAP

" Real-Time Messaging
using Wi-Fi or GPRS

2. Server - interprets
client, detects errors,

. ! . over Wire L
provides information g g |
to the handheld and : 58 |
- : National Mobility "5%9 :
giver console and OnStar  Weather Service gents SES |
notifies caregivers of S ; ¢ @ |
problems via SMS Hanper Ao Web Services MAPs A,
3. Console - allows National Emergency  GIS ) '

caregivers to monitor Number Association | Data chal Serjsors Time.
and troubleshoot Environmental Status

//\.

Helping people help themselves
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