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kap. 3 interaksjon

hvorfor interaksjon i bruks-orientert design / DMB?

1. interaksjonsdesignere designer interaksjon med IT =
hvordan IT skal opereres og forstas

2. interaksjonsdesignere ma kunne designe for interaksjon
med all slags digital teknologi

3. interaksjonsdesignere ma forsta hvordan brukernes for-
utsetninger pavirker interaksjonen

4. interaksjonsdesignere ma forsta hvordan interaksjon pa-

virkes av brukssituasjonen
5. hvordan kan vi tenke og snakke om interaksjon?

Malet med dette kapitlet er at du skal kunne

forklare hva interaksjon er
beskrive menneskers interaksjon med digitale tek
karakterisere begge sider av interaksjonen
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interaksjon

= vekselspill mellom to eller flere faktorer dvs. mennesker og datamaskiner

interaksjon er forskjellig fra
# kommunikasjon, samarbeid = vekselspill mellom to eller flere mennesker (om arbeid)

# bruk = menneskelig handling der artefakten er ngdvendig
NAOB~ -

DET NORSKE AKADEMIS ORDBOK

interaksjon
* handlinger mellom menneske og artefakt, de veksler pa a handle S

interaksjon

* handlingene endrer innhold / pavirker den videre interaksjonen interaksion st

Fritekstsok

BOYNING en
UTTALE [intarakfo: n]
ETYMOLOGI innlant, jf. engelsk interaction; se inter- og aksjon

EEEEEEEEEEEEEEE

o . . .
[ ] fO kuS pa artefaktens handllnger Og hVO rdan dlsse ko mmunlseres ;:i:zlspill, samspill (mellom to eller flere komponenter, faktorer); vekselvirkning
e vdre handlinger formes av et felt av faktorer i interaksjon (Samtiden 1968/244)
o interaksjonen mellom [de skonomiske] variablene (Morgenbladet 1984/156/2/5)
® 0gsd en teoretisk eller vitenskapelig tekst er en tekst, og star som sadan i interaksjon
med andre tekster (Karin Gundersen: Roland Barthes™ 67 1989)
o dette usmakelige pisset [hjemmebrent] far ligge i fred en ti rs tid, i lydlas
interaksjon med det lurvete treverket i en eiketonne (Stig Seeterbakken: Dirty Things
LBK 2010)

2 utveksling av meningsinnhold (tanker, falelser osv.) mellom to eller flere
personer gjennom tale, handbevegelser, mimikk e.l.

SITATER
o samlineen av personer som star i umie interaksion ( dline) med




interaksjon

inneholder

* handlinger mellom menneske og artefakt

* handlingene endrer innhold / videre interaksjon

 fokus pa artefaktens handlinger og hvordan disse kommuniseres
=> handlingssekvenser

interaksjon bestar av:
* det brukeren gjgr
 det artefakten gjgr

NB: bare det partene gjgr som er synlig for den andre

brukeren I datamaskinen
andling ikke synlig handling synlig effekt synlig tperasjoner ikke
or maskinen for maskinen for brukeren ynlig for brukeren
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interaksjonsmekanismer

mekanisme = maskin, apparat, drivverk, teknologi

* funksjon: hva gjgr mekanismen
* form: hvordan vises hva den gjgr & hvordan den opereres

funksjon til interaksjonsmekanisme:

* endrer tilstand, dvs. utfgrer en handling N AOB //4 =

« far artefakten til & utfgre sin funksjon, gir input til artefakt for at den skal DET NORSKE AKADEMIS ORDBOK
utfgre funksjon

OOOOOOOOOOOOOOOOOOOOO
mekanisme

form til interaksjonsmekanisme: mri———

* kommuniserer til bruker at artefakten opereres gjennom dem + hvordan vt ke o e

BBBBBBBBBBBBBBB

 kommuniserer til bruker at mekanismen fungerer e e e

.
. . . SITAT
lnte raks ] 0 n S m e ka n 1 S m e n o kummen med den tunge mekanismen av stélbjelke og kjetting (Johan Borgen:
Lillelord™ 125 1955)
7
2 (innretning, indre sammenheng og virkeméte i en) organisme, et samvirkende

* er en artefakt seg selv e

° o] o o 3 OVERFORT mate noe fungerer pa; underliggende forhold, prosess | jf.
og en mate a operere artefaktenpa X i et st
4 rILosoFI filosofisk system som forklarer alle foreteelser i naturen og livet som

resultat av mekaniske (fysiske og kjemiske) krefter | jf. mekanistisk
EEEEEEEE



Understanding the pushbutton revisited: From on and off
to input and output

interaksjonsmekanismer ... N

! University of Oslo, Oslo, Norway
2 University of Oslo, Oslo, Norway
Incs@springer.com

Abstract. The button is a familiar technology that is used to control and regulate
things and machines in our everyday lives. With the digitalization of the button,
many possibilities for novel and innovative functions have been invented and
= implemented. The use of digital buttons comes with some challenges that are
! explored in this paper. We describe the transition between the mechanical switch
to the digital switch, and specifically use the concept of familiarity to find out
more about the use of digital switches in a case study of indoor lighting. The
contribution of the paper is to open for the transition between mechanical buttons

s and digital buttons and point to some challenges that arise in everyday use.
- Keywords: Interface, Understanding, Pushbuttons.
L
interaksjonsmekanismen
e er en artefakt Seg selv Fig. 2. Left: Motion sensor mounted in the ceiling of the offices. Right: Button disabled with

gaffe tape.
L a G LAY VARG SR T AAGALIAEEAD ShE OABALLL KUR LAV Y ALE Sh Y

*0 g en m éte é o p erere arte fakte n p é and emergent technologies such as autonomous technologies.
in1060, 24. april 2023




interaksjonsmekanismer

interaksjonsmekanismen

* er en artefakt seg selv

* 0g en mate a operere artefakten pa
in1060, 24. april 2023
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design av interaksjonsmekanismer

= design av funksjon & form

* handlingssekvenser mellom menneske og artefakt *
* handlingene artefakten gjgr

* handlingene mennesket ma gjgre |

* handlingenes effekter (endrer innholdet i artefakt og interaksjonsmekanisme) L

08

 kommunisere hvordan mennesket skal handle
 kommunisere hvordan artefakten handler

* kommunisere hvordan interaksjonsmekanismen handler

brukergrensesnittet er der formen presenteres
f.eks. betingelsene artefaktet setter for handlingene (start, stopp, input...)




interaksjon = handlinger mellom
menneske og datamaskin

vekslende handlinger
= menneskets handlinger og artefaktens handlinger (= dens funksjon)
veksler

dvs.
design av interaksjon innebaerer a designe
* brukergrensesnitt

: : _ * hva skal brukeren gjgre?
* interaksjonsmekanismer

* hvordan skal brukeren forsta hva hen skal gjgre?

* artefakt * hvordan skal effekten av brukers handlinger

og hvordan disse samspiller kommuniseres?

* hvordan skal en veksling kommuniseres?

* hvordan skal bruker forsta artefaktens handlinger?



stoff fra in1050: “affordances” (Gibson)

kommunikasjon gjennom form

“affordance” er den funksjonen som et element i omgivelsene kan tilby til individet
og som individet kan oppfatte, dvs.

« oppfatte elementet _ ; /

* og hva det kan tilby

“affordance”

* er enrelasjon 15 e
* er avhengig av situasjonen, =7

* dvs. hva man ser etter

“affordance” = “tilbydelighet”, hint, vink, invitt, fordring eller tilbud

in1060, 24. april 2023




stoff frain1050: metaforer

metaforer brukes for a forsta noe i termer av noe annet

/ N
"{ -” \ll l'r il
NV ’,'I .Il
) B
1 . -\L{:‘Q‘}
== \\®

f.eks. “desktop” metaforen
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stoff frain1050: brukbarhet

klassiske modeller

brukbar
(usable)

nyttig
(useful)

4 (desirable)

verdifull

' _ (valuable)

«finnbar»
(findable)

Figur 3.3

troverdig
(credible)

onskelig

// ftilgjengelig
\\ (accessible)

o nytte (utility)
E: sosial aksept -
" lacceptability) P
> & 4 /"/
vl _o7 nytte (usefulness)
systemaksept el . \nytt
(acceptability) .
TG e pris (cost) e brukbarhet (usability) el 3.2
praktisk akseptx" . samvirke (compatibility)
(acceptability) T palitelighet (relability)
e
mm (etc.)
Figur 3.2 Jakob Nielsens aspekter av brukervennlighet. Fra Nielsen 1994
Tabell 3.3

Peter Morvilles aspekter av bruker-

opplevelser. Fra Morville 2005
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Don Normans seks prinsipper for design av brukervennlige artefakter

n synlighet svisibity»
BN uiskemeiding «feedbacks
n tydekge hint «affordances
n formike referanser «mapping» f.eks. & vise hvor langt man har lest | et digitalt dokument ved et
merke | dokumentets sidefelt («scroll bars)
begrensninger constrantss for mteraksionen
E forutsigbarhet sconsEtences ved a1 samme handling har samme effekt hver gang

Ben Shneidermans atte gylne regler for design av brukervenniige grensesnitt

«Consistence» ved at dementene i grensesnittet er gjenkjennbare

«shortcutss

konsistens

5
3
3
3

tilbakemelding  «feedbacks

avslutning «yield closures mulkg & avsiutte underveis
feilhdndtering  «error handiing»
n omgring wreversals mulg & omgare handinger
| 7 R «locus of controls gi felelse av kontroll

«short-term memary loads  lite belastning av korttidshukommelsen, ofte formulent som
sgjenkjenne kommando | stedet for & huske dens

hukommelse



digital teknologi som design-materiale

bade funksjon og form

| O ©rc?
- =Ry 4 _
=N ) & Oe &@ e

— - ————— O ——

1960 1980 2014 2018 2020 2030
KEYBOARD DESKTOP MOBILE CONVERSATIONAL VIRTUAL & BRAIN
& MOUSE COMPUTERS & COMPUTING INTERFACES AUGMENTED
GRAPHICAL Ut MULTITOUCH REALITY COMPUTER
INTERFACES

e
\

digital teknologi sine muligheter for a utfgre funksjon og kommunisere funksjonen
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interaksjon: hva vi kan sanse

syn (visuell)

hgrsel (auditiv)

lukt (olfaktorisk)

smak (gustatorisk)

fale / bergre / ta pa (taktil)

+

* balanse (vestibuleer)
e kropp (propriosepsjon)

i samspill
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interaksjon: hva vi kan sanse

syn (visuell)

hgrsel (auditiv)

lukt (olfaktorisk)

smak (gustatorisk)

fale / bergre / ta pa (taktil)

+

* balanse (vestibuleer)
e kropp (propriosepsjon)

i samspill
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Figur 3.4

eksekutive funksjoner
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Modell av menneskets kognitive struktur. Etter Wickens 1992



interaksjon: hva vi kan sanse

syn (visuell)

hgrsel (auditiv)

lukt (olfaktorisk)

smak (gustatorisk)

fale / bergre / ta pa (taktil)

LONG-TERM MEMORY

+

* balanse (vestibulzer)
* kropp (propriosepsjon)

i samspill

figur fra: Card, Moran, Newell (1983):

in1060, 24. april 2023 The Psychology of Human-Computer Interaction




2 The Visual Display of Quantitative Informatior

interaksjon: hva vi kan sanse

syn (visuell)

hgrsel (auditiv)

lukt (olfaktorisk)

smak (gustatorisk)

* fgle / bergre / ta pa (taktil)
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§ Envisior
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fra Rebekka Soma



interaksjon: hva vi kan sanse

* syn (visuell)

* hgrsel (auditiv)

* lukt (olfaktorisk)
* smak (gustatorisk)

fale / bergre / ta pa (takti
+

* balanse (vestibuleer)

e kropp (propriosepsjon)

i samspill
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What's the future of interaction?

Home  Articles

Topics
E-commerce
Int-anets
Modile & Tablet
Usar Tosting
Web Usabiity
Writing o

The proliferation of connected devices, 4

parts, Any

- anen For Re
b Conent (Onging

Design Thinkng 101
10 Bost Intranats of 2017

The Distritution of Users’
Computar Skils; Worse Than You

NN/g Nielsen Norman Group

Evidence-Based User Experience Research, Training, and Consulting

Training & Events

Consulting Reports  About NN/g

Voice First: The Future of Interaction?

sy Kathryn Whiteron on Novermder 12, 2017
Topics: Human Computer interacton

Summary: Devices which include screens, but employ voice as the primary input method
point the way towards a more imegrated and useful holistic user experence

Voice and screen-based interaction are converging. from two drections:
» Screen-first devices ke smartphones, tablets and televisions are being enhanced with the addition of
voice control systems.

« Volce-first devices like smart speakers are being enhanced with screens, such as the Echo Show (no
doubt scon 1o be followed by simiar offerings from other brands)

We shoukl not expect speech 10 compiataly replace wrinen cCommunicaton, Jdespile common scence-fiction
portrayals. But it's clear that standard human-machine communication is rapidly expanding 10 encompass
both written and spoken interaction. Currently voice interaction & primarily within the realm of personal and
home use. But as people become accusiomed 10 it, they will come 0 expect it in business and commercial
conexts as well, (For anyone who's ever struggied with a conference-room projecion or phone-system
meny, imagine i you coukd just say ‘Show my screen’ of ‘Stan the meeting.)

Trudy integrated voice-plus-SCreen Sysiems can transionm user eapenence for a huge range of tasks, by
salzing on the strengths of each interaction style:

« Voice is an efficient Input modality: it aliows users 10 give commands 10 the system quickly, on thesr
own terms. Hands-4ree control lets users mulitask, and eflectve natural RNQUAGe Processng
Dypasses the need lor complex navigation menus, at least for tamilar tasis and known commands.

A screen is an efficient output modality: 1t allows systoms to dsplay a large amount of informason at
the same tmé and thus reduce the burden on users” memary. Visual scanning is faster than the
sequential mlormation access enforced by voce outpul. it can also efficiently convey system status
and bridge the Gu¥ ol Execution by providing visual signifiers 1o suggest possbile commands.

Logicaly, combining these Inlo a single system soundcs ke an cbvious win. But the design chalenges of
Magratng two very dilerent imeraction modes have thus far prevented any single system from fully
realizing the benefits of both voice and screen
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interaksjon: hva vi kan sanse Yo,

syn (visuell)

hgrsel (auditiv)

lukt (olfaktorisk)

smak (gustatorisk)

fale / bergre / ta pa (taktil)

+

* balanse (vestibulzer)
* kropp (propriosepsjon)

CARLOS VELASCO Fohidgood, CHI 2014, San Jose, CA, USA
MARIANNA OBRIST

MULTISENSORY
EXPERIENCES

: samsplll Touch, Taste, & Smell User Interfaces:
The Future of Multisensory HCI

Maraana O0rist A Larew

Oraney Research, USA

[OXFORD |
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interaksjon: hva vi kan sanse

* syn (visuell)

+ hgrsel (auditiv) o

* lukt (olfaktorisk) s e P

* smak (gustatorisk) -

* fgle / bergre / ta pa (taktil) E“":‘

N e

Historie | rediger | rediger kiide |

Datamus ble oppfunnet i 1963 av Douglas Engelbart som da
arbeidet med et datasystem kalt oN-Line. Ideen var at brukeren
skulle kunne styre eller pavirke systemet, bade maskinvare og
dataprogrammer, med sin egen kropp, eksempelvis med anordning
montert pa en kroppsdel,

Den forste datamus var laget av tre og hadde to hjul pa undersiden
som bevegeiser til X og Y-aksen pa skjermen
et prinsipp som Engelbart tok patent pa. Den klosslignende musen
med en liten rod knapp pa oversiden ble i lepet av 1970-tallet
forbedret av Bill English som skiftet ut hjulene med en kule som
kunne rotere i alle retninger. Bevegeisene ble registrert av sma hjul

* balanse (vestibuleer)
e kropp (propriosepsjon)

Apple Macintosh Plus mus, 1986 61

i samspill

pé innsiden av musen.
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Tangible Interaction (TI)

syn (visuell)

hgrsel (auditiv)

lukt (olfaktorisk)

smak (gustatorisk)

fale / bergre / ta pa (taktil)

+

* balanse (vestibuleer)
* kropp (propriosepsjon)

i samspill

tangible interactio

in1060, 24. april 2023

F

& tangible user interfaces

handfast interaksjon

handfast, handgripelig, sansbar,
falbar, til a ta og fale pa ...

fra Kunstuniversitetet i Linz



Tangible Interaction (TI)
handfast interaksjon

Future perspectives

During the project we have developed 5 generations of
multisensorial and intelligent technology.

We are now in possession of a unique proven platform
for further development for new users and uses, such
as dementia care, elderly care, mental health care,
special education and rehabilitation.

This new technology represents possibilities to
develop new health-promoting paradigms, (vitalising
welfare technology), within care, treatment and
learning. New paradigms where we bring together
knowledge from health disciplines, technology and
cultural qualities and expressions.

Through participation in the Cultural Rucksack
program within special education, and in a Post-
Doctoral study and a master course using RHYME
technology in dementia care, we have already done
some work for new uses and user groups.

Further we continue to work on developing washable
sensorially stimulating e-textiles and surfaces, were
we face great possibilities and challenges.

'\ Embodied Parallel DJing |
—

RHYME.no _ 1 N

RMNE

IAHO| sV, The Research Council
Kokt og cesornogsioenioio A Of Norway K:N

\y PN$

iz )

l-re] NORGESMUSIKKH@GSKOLE "L\;@f
1§ Norwegian Academy of Music DLEE

www.RHYME.no
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Tangible Interaction (TI)

handfast interaksjon

Getting a Grip on Tangible Interaction: A Framework on
Physical Space and Social Interaction

Eva Hornecker
Interact Lab, University of Sussex
Falmer, Brighton BN19PF, UK
eva@ehornecker.de

ABSTRACT

Our current understanding of human interaction with hybrid
or augmented environments is very limited. Here we focus
on ‘tangible interaction’, denoting systems that rely on
embodied interaction, tangible manipulation, physical
representation of data, and embeddedness in real space.
This synthesis of prior ‘tangible’ definitions enables us to
address a larger design space and to integrate approaches
from different disciplines. We introduce a framework that
focuses on the interweaving of the material/physical and the
social, contributes to understanding the (social) user
experience of tangible interaction, and provides concepts
and perspectives for considering the social aspects of
tangible interaction. This understanding lays the ground for
evolving knowledge on collaboration-sensitive tangible
interaction design. Lastly, we analyze three case studies,
using the framework, thereby illustrating the concepts and
demonstrating their utility as analytical tools.

in1060, 24. ruinor KéGwiords

Tangible Interface. Tangible Interaction. CSCW. Desien.

Jacob Buur
MCI, University of Southern Denmark
6400 Senderborg, DK
buur@mci.sdu.dk

[34], ‘tangible interaction’ [5, 8], or physical-digital
interactions and digitally-augmented physical spaces [26].

While in traditional desktop computing the screen is merely
a window through which we reach into a digital world, with
tangible interfaces we act within and touch the interface
itself. Designing tangible interfaces requires not only
designing the digital but also the physical, and their
interrelations within hybrid ensembles, as well as designing
new types of interaction that can be characterized as full-
body, haptic, and spatial - new challenges for design and
HCI. As building upon users’ experience of interacting with
the real world lowers the threshold for activity, the
embodiment of interaction objects alleviates the ‘access
bottleneck’ of the keyboard [31], and interaction with these
systems is easily observable, they lend themselves to the
support of face-to-face social interaction. This is reflected
in a considerable number of systems aimed at cooperative
scenarios [1, 7, 26, 31, 32, 33, 36] (see also [34]).

Until recently, research on TUIs focused on developing

new cvaeteame A mave foauwrarde concente and thearys can he

Tangible Interaction

Tangible
Manipulation

Haptic Direct
Manipulation

Lightweight
Interaction

Isomorph Effects

Spatial
Interaction
Inhabited Space
Configurable
Materials
Non-fragmented
Visibility

Full Body

Interaction

Performative
Action

Embodied
Facilitation
Embodied
Constraints

Multiple Access
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Tailored
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Expressive

Representation

Representational
Significance

Externalization

Perceived
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Figure 1. Tangible Interaction Framework with themes and concepts



Tangible Interaction (TI)
handfast interaksjon

Tabell 3.4

handfast interaksjon

fysisk felbart objekt

fysisk innpakning
av data, dvs, fyssk

representasjon
interaksjon med

kroppen, vha. fysiske
Interaksjonsmekanismer

innbakt | fysisk kontekst,
dvs. del av brukskon-
tekst, i fysisk, bebodd
rom

in1060, 24. april 2023

handfast handtening

direkte, fplbar hand-
tering, taktde kvaliteter
formiike effekter

fysisk representasjon

SkrItvis interaksjon med
tilbakemeldinger, fyssk
handtering

direkte tigang til
interaksjon

romlig & kroppshg
nieraksjon

tipasshare materaler

mterakson med hele
kroppen, ved handling
& bevegelse | rommet,
fiytte kroppen eller flytte
artefakten

rommet er bebodd,
kontinuerlig syrsfelt,
nierakgonsmekansmer
finnes | rommet

Handfast interaksjon, dimensjoner, inspirert av Hornecker & Buur 2006

romig innbakt mulig-
hetsrom

innbakt grensesnitt,
fysisk objekt |
omgneisene

screddersydde represen-
asner

mange tigangspunkiter,
kroppshge begrens-
ninger

obpekter arrangernt |
rommet, dvs. bruks-
konteksten

uttrykksfull
representasion

fysisk representasjon
formet & uttrykt i fyssk
materiale

representasonens
betydrng, eksternali-
sering | materiale

tydelig kobing, lesbar
& forstdelig

Tangible Interaction

Spatial
Interaction

Haptic Direct
Manipulation

Inhabited Space

Configurable
Materials

Lightweight
Interaction

Non-fragmented
Visibility

| Full Body
Interaction

Isomorph Effects || Performative

Action

ssive
Representation
Representational
Significance

Multiple Access | Externalization

Points

Tailored
Representations

Perceived
Coupling

Figure 1. Tangible Interaction Framework with themes and concepts



Tangible Interaction (Hornecker & Buur)

in1060, 24. april 2023

Tangible Interaction

Tangible
Manipulation

Haptic Direct
Manipulation

Lightweight
Interaction

Isomorph Effects

Figure 1. Tangi

Handfast handtering

bruk er avhengig av at det fins en artefakt, en materiell representasjon

Haptic direct interaction

* fglbar, direkte interaksjon: grensesnittet er en interaksjons-artefakt som man
kan ta pd, bevege og som gir fglbar respons

Lightweight interaction

* skrittvis interaksjon: der bruker fdar respons / svar / tilbakemelding underveis,
lett d ta i bruk

[somorph effects

 formlike effekter: der brukeren forstar sammenhengen mellom egen handling
og effekten av den
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Figure 1. Tangible Interaction Fra

Romli

& kroppslig interaksjon
alle handfaste grensesnitt har en utstrekning i rommet

Inhabited space

* bebodd rom: brukeren deler rommet med artefaktene —-skillet mellom
“space” (rom) og “place” (meningsfylt sted)

Configurable materials
* tilpassbare materialer: brukeren kan flytte rundt pd ting og tilpasse dem
etter sitt behov uten andre effekter

Non-fragmented visibility

* kontinuerlig synsfelt: brukeren kan hele tiden se hva som skjer

Full-body interaction

* interaksjon med hele kroppen: brukeren kan (og av og til ma) bruke hele
kroppen i interaksjonen

Performative action

in1060, 24. april 2023

* interaksjon gjennom a handle: hvordan handlingen gjares er en del av
kommunikasjonen i interaksjonen
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Romlig innbakt mulighetsrom
grensesnitt & mekanismer er fysiske objekter i omgivelsene

Embodied constraints

* kroppslige begrensninger: fysisk form, plass og storrelse
muliggjar eller vanskeliggjor handling

Multiple access points

* mange tilgangspunkter: alle brukere ma kunne fd tilgang,
dvs. flere tilganger

Tailored representations
» skreddersydde representasjoner: form ma bygge pd
brukernes erfaringer & kompetanse
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Manipulation Constraints Significance
Configurable
Materials
Lightweight Non-fragmented | Multiple Access || Externalization
Interaction Visibility Points
Full Body
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Action Representations Coupling
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Uttrykksfulle representasjoner
fysisk representasjon formet & uttrykt i fysisk

materiale

Representational significance
* representasjonens betydning: at fysisk og digital
form samsvarer og gir mening

Externalization
 eksternalisering: at den fysiske formen gir
mening og er brukbar

Perceived coupling

* tydelig kobling: mellom hva man gjor og hva
effekten er




interaksjon: hva vi kan sanse

syn (visuell)

hgrsel (auditiv)

lukt (olfaktorisk)

smak (gustatorisk)

fale / bergre / ta pa (taktil)

+

* balanse (vestibuleer)

* kropp (propriosepsjon):

'd halen sin, Foto: Kai T. Dragland, NTNU

i samspill
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interaksjon: hva vi kan sanse + mobilitet

* syn (visuell) 1) bruker er mobil
* hgrsel (auditiv) 2) bruker er mobil og kan ta med seg artefakt
* lukt (olfaktorisk) 3) artefakt er mobil og kan flyttes rundt ved brukers hjelp

smak (gustatorisk)

4) artefakt er mobil for egen maskin
fale / bergre / ta pa (taktil)

= 3 Youlube"
+

* balanse (vestibuleer) bruker er mobil
e kropp (propriosepsjon)

i samspill

Pianotrappan - rolighetsteorin.se

1,812,363 views

e
s Rollghetsteorin = SUBSCRIBE 19K
Published on Sep 20, 2009
s

Folj oss pa http://www.facebook.com/thefuntheory

in1060, 24. april 2023 https://www.youtube.com /watch?v=ivg56 TX9kWI
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interaksjon: hva vi kan sanse + mobilitet

* syn (visuell) 1) bruker er mobil
* hgrsel (auditiv) 2) bruker er mobil og kan ta med seg artefakt
* lukt (olfaktorisk) 3) artefakt er mobil og kan flyttes rundt ved brukers hjelp

smak (gustatorisk)

4) artefakt er mobil for egen maskin
fale / bergre / ta pa (taktil)

+

* balanse (vestibuleer) artefakten er mobil
e kropp (propriosepsjon)

i samspill
Durrell Bishop, 1992:
Marble Answering

Machine

Sketch for the answering machine where each incoming message is

inl 060, 24. april 2023 represented my a marble.



interaksjon: hva vi kan sanse + mobilitet

\ e TS - ¥
e W
~ = = i
™

* syn (visuell) 1) bruker er mobil
* hgrsel (auditiv) 2) bruker er mobil og kan ta med=” -
* lukt (olfaktorisk) 3) artefakt er mobil og kan flytte {

smak (gustatorisk)

4) artefakt er mobil for egen mas
fale / bergre / ta pa (taktil)

+

* balanse (vestibuleer) artefakten er mobil
e kropp (propriosepsjon) (og autonom)
i samspill

in1060, 24. april 2023



interaksjon: hva vi kan sanse + mobilitet

artefakten er mobil: autonom

in1060, 24. april 2023

Facilitating robots at home

A framework for understanding robot facilitation

Rebekka Soma, Vegard Donnem Soyseth, Magnus Soyland
Department of informatics
University of Oslo
Oslo, Norway
{rebekka.soma; vegardds; magnusoy} @ifi.uio.no

Abstract—one of the primary characteristics of robots is the
ability to move automatically in the same space as humans. In
what ways does the property of being able to move influence the
interaction between humans and robot? In this paper, we
examine how work is changed by the deployment of service
robots. Through a multiple case study, the phenomenon is
investigated, both in an industrial and domestic context. Through
analyzing our data, we arrive at and propose a framework for
understanding the change of tasks, the Robot Facilitation
Framework.

Keywords—robots; facilitating; tasks; work; domestic; human-
robot interaction;

I. INTRODUCTION

Robots have been used in factories, offices, and hospitals
for several decades, cleaning floors, transporting materials,
keeping watch, and operating in dangerous environments in
order to reduce general labor and costs [1], [2]. While the aim
of introducing robots into workplaces is to increase
productivity, amount of manual labor, resulting in decreased
cost [3], there is often not so much a /oss of work as there is a
redistribution of work. As robots are introduced into work
environments, what work and the way work is performed in
that particular environment changes. For instance, Argote et al.
[1, p. 18] reported that the work of the operators in their study
shifted from primarily manual lifting activities to cognitive
monitoring activities. Recently, the implementation of robots in
Amazon warehouses changed the workers days from being
centralized around lifting to being concerned with keeping an
eye on the robots [4].

Robots, in the form of machines autonomously moving
around in space, started making their way into our homes in the
beginning of the 2000s with the first vacuum cleaning robots

TSl WartioahAald valhmte ara miralitaticralyy Aifaramt e ~thh o

knives and spears, through wash buckets and steam engines, to
present day laptops and kitchen appliances. However, one
common factor with every technological advance is that certain
tasks become easier, but work never really goes away. The
work itself only changes forms as new technologies are
introduced into our lives. A new tool requires maintenance in
order to keep working and creates room for other tasks by
allowing higher speed and precision. A vacuum cleaning robot
does not leave a void where you once had the traditional
vacuum cleaner, the work associated with keeping a clean
house merely changes form—ijust as it did when the traditional
vacuum cleaner ‘replaced’ the wash bucket and mop.

Because the human-robot relationship is very different from
other human-computer relationships [7], we have to develop a
different understanding from other technologies. As a
technology for keeping a clean house, the ubiquitous nature of
the technological space of domestic robots overlaps with the
entire physical and social space of the home. There has been
done much research on understanding how we accept robots as
a part of the household [7]-[9]. However, there is as of yet not
much that looks into the nature of how the space is shared,
what are the changes in practices that will eventually lead to
acceptance or rejection of the robot. In this paper, we introduce
a framework for understanding how tasks and task distributions
(practices) change as robots are introduced into an
environment.

We introduce a framework and its components pre-, peri-,
and post-facilitation, which is the result of our analysis. We
start by describe a case of service robots at work in a
Norwegian hospital. Next, we look at a collection of other
descriptions of domestic service robots and see that the
framework can be applied to a variety of situations. We discuss
the framework against concerns such as maintenance,
facilitation, and mediating and sharing space by applying the



interaksjon: hva vi

artefakten er mobil: autonome artefakter

tilrettelegging (facilitating)
pre-facilitating: fgr bruk

peri-facilitating: under bruk
post-facilitating: etter bruk
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knives and spears, through wash buckets and steam engines, to
present day laptops and kitchen appliances. However, one
common factor with every technological advance is that certain
tasks become easier, but work never really goes away. The
work itself only changes forms as new technologies are
introduced into our lives. A new tool requires maintenance in
order to keep working and creates room for other tasks by
allowing higher speed and precision. A vacuum cleaning robot
does not leave a void where you once had the traditional
vacuum cleaner, the work associated with keeping a clean
house merely changes form—just as it did when the traditional
vacuum cleaner ‘replaced’ the wash bucket and mop.

Because the human-robot relationship is very different from
other human-computer relationships [7], we have to develop a
different understanding from other technologies. As a
technology for keeping a clean house, the ubiquitous nature of
the technological space of domestic robots overlaps with the
entire physical and social space of the home. There has been
done much research on understanding how we accept robots as
a part of the household [7]-[9]. However, there is as of yet not
much that looks into the nature of how the space is shared;
what are the changes in practices that will eventually lead to
acceptance or rejection of the robot. In this paper, we introduce
a framework for understanding how tasks and task distributions
(practices) change as robots are introduced into an
environment.

We introduce a framework and its components pre-, peri-,
and post-facilitation, which is the result of our analysis. We



interaksjon: kunstig intelligens mm.

kunstig intelligens (KI) / artificial intelligence (Al)

teknologi som observerer omgivelsene, tar avgjgrelser og
justerer sin egen aktivitet pa en mate som fremstar som
intelligent

COMPUTER
POWER

AND
HUMAN
REASON

FROM JUDGMENT
TO CALCULATION

f.eks. ved a lage regler for en beslutning

~ COVER STORY

a2

N4 | l Intelligence
. 4 onTap:

Artificial Intelligence
as a New Design Material

> Hello, I am Eliza.

* I am afraid.

> How long have you been afraid?
* Since midterms.

> Tell me more...

* I am afraid that I will fail
my course.

> Do you enjoy being afraid that
you will fail your course?

Skattemelding

tor tormucs . Og inmiekteskatt
LONNSTARENe O Pensjoréaser i
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interaksjon: kunstig intelligens mm.

KI / Al'i dag = maskinleering (ML) / machine learning

teknologi som bruker algoritmer og statistiske modeller til a utfgre
oppgaver basert pa analyse av data, dvs. mgnstre og slutninger fra data

og ikke pre-definerte instruksjoner
 analyserer mye data (big data)

* “leerer” av alle nye data

* mange lag med statistikk

* dvs. at beslutninger kan ikke spores

N

w
Teknologiradet
Figur 2: Skjematisk illustrasjon av et nevralt ne!

in1060, 24. april 2023

Machine Learning

& iy 27—l

Input Feature extraction Classification Output

Deep Learning

G, — s —

Input Feature extraction + Classification Output




interaksjon: hva vi ikke kan sanse

 andre frekvenser (ultrafiolett, ultralyd)
 utenfor synsvidde, hgrevidde

 for stort / for lite / for langt unna

 for langsomt / for fort

* bglger (radio, radar mm)
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List of sensors

From Wikipedia, the free encyclopedia

This is a list of sensors sorted by sensor type.

Contents [hide]
1 Acoustic, sound, vibration
2 Automotive, transportation
3 Chemical
4 Electric current, electric potential, magnetic, radio
5 Environment, weather, moisture, humidity
6 Flow, fluid velocity
7 lonizing radiation, subatomic particles
8 Navigation instruments
9 Optical, light, imaging, photon
10 Pressure
11 Force, density, level
12 Thermal, heat, temperature
13 Proximity, presence
14 Sensor technology
15 Other sensors and sensor related properties and concepts
16 References




interaksjon: hva vi ikke kan sanse
6 o T + autonome artefakter

Smarte byer — hva er det egentlig?

Libelium Smart World

Slik digitaliserte Telenor huset til Lisa til et Smarthus

https://www.youtube.com/watch?v=0ejiwmuQY S¢g
https://www.youtube.com/watch?v=Y gx5SkMCp4a8
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https://www.youtube.com/watch?v=OejiwmuQYSg
https://www.youtube.com/watch?v=Ygx5kMCp4a8

interaksjon: hva vi ikke kan sanse:

((r

implisitt interaksjon”

umerkelig interaksjon uten at
bruker er oppmerksom eller gir direct manipulation : alerts
eksplisitt kommando command interfaces direction o

-
=

J/ SETTING: On a sidewalk at the entrance to a building in the

middle of the block.

1) oppmerksomhet EACTIVE - .

r ':"ﬁ - S ROLES: Doorman, Passerby

A - an o e
2) initiati W : : mowmE -
) t at V a b s"ac‘ ' 0 n l a m b‘ e n' 1 Doorman: [stands in front of the door, wearing a red uniform]

automation agents

Passerby: [walks down street, on a path that will pass the door]
Doorman: [spots person walking down street]

Passerby: [notices doorman with red finery in front of the door,
but keeps on walking]

= wN

5 Doorman: [puts gloved hand on door handle]
6 Passerby: [slows down a little, and looks into the doorway]
- 7 Doorman: [opens door slightly]
r » 8 Passerby: [keeps walking past door; turns to look down street]
{‘o“s'. o l - _-') 9 Doorman: [lets door shut, and takes hand away from
. -\t \“‘e‘ac x the door handle]
\C S
woplCe e
“es'\g“ ‘ \ "\\Ie s‘{S‘e SETTING: On a sidewalk at the entrance to a building in the
The \nte as! middle of the block.
Mawing QORI0US e
\. ess o“ o N ROLES: Door, Passerby
Jud
WendY SEQUENCE:
a6C 0™ 1 Door: [exists, with sign that says “Automatic Door”]
paves aut . ,Asf,b\[."‘»e 2 Passerby: [walks down street, on a path that will pass the door]
whoPe ap? ach andet wii® 3 Door: [sensors notice motion down the street]
o 24007 en¥OU U G qou WE kY P .
“‘“Ba\x a5 s Jedee ) \o?e“/‘m i de 09 . awibile 4 Passerby: [notices door frame, and keeps on walking]
ager S ag O il e 40 e 40T fo mat'® 5 Door: [makes a soft motor hum noise, as if preparing to open]
e 40 80 e B onvof the 40° st Tnlow il looks it th
 oady ¥ 3 FE et whereu? pd i s . 6 Passerby: [slows down a little, and looks into the doorway]
W g“’ei' y doots ou T N q yc\“’s‘so 7 Door: [opens a little, jiggling its handle]
g . jox §¢ ours o 0P ns . ; . ; » " "
Inl 060, 24 Clpl”l[ 2023 B " aftes et o ig) t_;ay s s 8 Passerby: [keeps walking past door; turns to look down street]
pefor v 1wes ™ e o0t §’o\“ Y o('\“‘e;ac\‘ e ot 9 Door: [lets door shut]




kunstig intelligens: maskinlaering
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hsoatitiome Robot ansatt som
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etter énuke

o Google Home

The Seahawks battle the
Titans for Monday at 6:05:

Amazon Alexa <
° SPORTS
Several products released under the original Amazon Alexa, known simply as Alexa, is a virtual
Google Home moniker: Google Home, Google Al technology ped by Amazon, first Seahawks Schedule
Home Hub, and Google Home Mini used in the Amazon Echo smart speakers developed wy N e r»
: Seahawks @ Titans wosbean
Developer  Google by Amazon Lab126. Wikipedia v ~
» Mon, 1% Sep 2017 608 am T -
Type Smart speaker Operating system: Fire OS 5.0 or later, IOS 11.0 or
—
Release November 4, 2016; 3 later; Android 4.4 or later
Jous 200 = vs

date Developed by: Amazon com

1 10Dy
Units sold 14 million (US)[1) Initial release date: November 2014 Searamty Tases 2 1obot
CPU Home: Marvell 88DE3006 Available in: English Language, French language, na m MO(O m

Armada 1500 Mini Plus dual-core MORE

ARM Cortex-A7 media

o Platforms: Amazon Echo, Fire OS, I0S, Android, »
processor(2] -
Cortana, Linux .

Sirl gictates the next game for the Seatlie

Input Voice commands, limited Seahawks, Upon te USEr's reguest, on an IPhone
physical touch surface People also search for View 15+ more SE running 105 11
Connectivity Wi-Fi dual-band (2.4/5 GHz) Developer(s) Apple 2
bt apataar s pomiind A: O ok @ o = Sy A CAPTCHA is a type of challenge-response test
b My o Operating system Si‘-,::::.‘::ms sza used in computing 1o determine whether or not the s
R i s user is human. The term was coined in 2003 by Luis
<2 von Ahn, Manuel Blum, Nicholas J. Hopper, and [ e s iibban v Googde
John Langford. The most common type of MRty et et
CAPTCHA was first invented in 1997 by two groups : . '
har ogsd kommet med ad Jet o hva fremveksten av roboter of kunstig

Wofklﬁg in pﬂra“el. Wlkl;)ed.ﬂ Inneboere. Grunn! r av den japanske telekomgiganten S vl'h.,ul:

w2 3 mange vil vaese ssnatere enn mennesker
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Guardian

Google Al in landmark victory over Go SRR ) )
grandmaster Twitter taught Microsoft's Al chatbot to be a

racist asshole in less than a day

Fan Hui, three-time champion of the east Asian board game, lost to
DeepMind's program AlphaGo in five straight games

Det bruker skriver Stavekontroll Det Frida leser Intensjon

Ma begge foresatte | Foresatt=fortsatt Ma begge fortsatt ha | Frida finner ikke
ha samme samme prosentandel | nekkelordet foresatt,
prosentandel utbetalt utbetalt ved og ender opp med
ved permisjon? permisjon? ‘Unknown’

When Gary Kasparov lost to chess computer Deep Blue in 1997, IBM marked a
milestone in the history of artificial intelligence, On Wednesday, in a research
paper released in Nature, Google earned its own position in the history books,
with the announcement that its subsidiary DeepMind has built a system capable
of beating the best human players in the world at the east Asian board game Go,

Go, a game that involves placing black or white tiles on a 19x19 board and trying
to remove your opponents’, is far more difficult for a computer to master than a
game such as chess.

DeepMind's software, AlphaGo, successfully beat the three-time European Go
champion Fan Hui 5-0 in a series of games at the company’s headquarters in

[llustrasjon av hvordan stavekontrollen hindrer‘Frida i 4 koble utsagnet opp mot riktig

' ' nekkelord.
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