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Affordances

Lperceived and actual properties of the thing, primarily
those fundamental properties that determine just how the
thing could possibly be used*”

Donald A. Norman
The Design of Everyday Things
Doubleday, 1988




Digitalisation

here: the technical and social process of replacing
physical media and workflows with digital counterparts

Examples: book — eBook
physical lever — GUI widget
town square — online forum



»Physical Affordances for Digital Media and Workflows*

Central Questions:

* Which affordances of physical media do we lose through digitalisation?

 How can we support digital media and workflows with appropriate
physical affordances?

 How can we make paper more digital?

Focus: knowledge workers, public administration
Methods: observation, implementation, evaluation, theory-building

Goal: generic insight, concepts, and building blocks instead of isolated
applications



Design of Artifacts

Observation

(Mackay & Fayard, 1997)

Mackay, W. E., & Fayard, A. L. (1997). HCI, natural science and design: a framework for triangulation across disciplines. Proc. ACM DIS ‘97



Theory% o —

Create comprehensive
collection of affordances

Replicate and extend recent research
on interactive paper (e-ink, thermochromic)

Observation

Conduct initial field studies
(contextual inquiry, observation)




Theory = = » =——— Better understanding of affordances
and effects of digitalisation.

Design of Artifacts wem « » & ee——— Reusable HW/SW building blocks for
digital and physical document workflows

Observation e s » » ————— Knowledge about challenges in public
administration and guidelines for the
implementation of digitalisation efforts




This Talk: Initial Thoughts on:

 What are affordances of paper-like user interfaces?

 How is user research in and for public administration different
than for other stakeholders?

 Why do we need to build our own research hardware and
software - and how can we improve availability and longevity of
these?




 What are affordances of paper-like user interfaces?

 How is user research in and for public administration different
than for other stakeholders?

 Why do we need to build our own research hardware and
software - and how can we improve availability and longevity of
these?







1. Dvie Grundrechte

Artiked 1
diichkedt der

Grusidreehre]

(1) Die Wiirde dos My ntastbar. Sa¢ Tu ac
flsekiurg aller staatlichen Go
(2) Das Dewtsche Volk bekennt sich dasum 11
Berlichen Menschenrechicn als Grundiag

w unverletzlichen und usves
der mepschlichen Gemein-

binden Ge
Gewalt und Rechtsprechung als unmittelbar geliendes Rech

Artikel 2
| Persimliche Freiheitsrechie]
eil, s0-

Recht auf die freie Entfaliung selner Persdnlic
nderer verlatzt und nicht gegen die verfassungs-
tlengeselz verstofit

das Recht auf Leben und kaepertiche Unvorschrtheit. Die
Person ist unverletzlich. In diese Rechie darf nur aufl

fen werden.

(1) Jeder d.
weit ef nicht dic Reshie
Ordnus
(2) Jeder b
Frei :
nes Geselzes cing

Artikel 3
[Glelchhelt vor dem Gesetz]

(1) Alle Menschen sind vor dem Gesetz gleich
(2) Manner und Frauensind gleichbercchtigt. Der Staat fordert die tat
liche Durchsctzung der Gleichberechtigang von Frauen und Minncrn und
wirkt auf die Beseitigung bestehender Nachteile hin

(3) Niemand darf wegen seines Geschlechies, sciner Abstammung, sciner
Rasse, seiner Sprache, sciner Heimat und Herkunit, seines Glaubens, seines
religigsen oder pol hieil der bevorzugt
werden, Niemand darf wegen seiner Behinderung benachteiligt werden.

Artikel 4

[Glaubens- und Gewissensfreiheit]

eit des Glaubens, des Gewissens und die Freiheit des religio-
chaulichen B sind letzl




L Die Grundrechie

Acrtikel L
ol it der

Grundreehie]
(1) Dic Waede des Menschen iut unantasthar, Sie 2u achien und 24 schii-
2 kst Verpilichiung aller staatlichen Gowalt,

(2] Das Deutsehe Volk bekennt sich darum ru unvorbetzlichen snd uaver-
hen Cemein:

suBerlichen Menscheneechien als Grusdlage jeder menschlic
schaft, des Friedens urd der Gerechtighelt in dor Welt.

(3) Die Grundrechic bindes G

Gewalt und Rechisprechung als unmittelbar gehiendes Recht.

Artikel 2
[Fersiintiche Freiheitsrechie]

{1} Jeder hat das Reeht auf dée freic Entfaltung sciner Persdnlichkeit, so-
weit er nicht die Rechte anderer verletzt und micht gogen die vorfassungs.
malige Ordnung o tengesets verstoBL,

(2) Jeder hat das ben und kiigperliche Unversehrtheit. Di
Freiheit der Person exzlich, In dicse Rechte darf nur aul Grund ei-
nes Gesetres cingegriffen werden.

Artikel 3
"Gleichbeit vor dem Gesetz]
} Alle Menschen sind vor dom Gesetz gleich.

' en sind gleichberechtigt. Der S1aat fordert dic tatsach-
¢ Gleichberechtipung von Frauen und Mannern und
aul dic Bescitigung bestebender Machteile hin
“emand darf wegen seines Geschicehies, seiner Abstammung. scincr

sines Sprache, seiner Heimat und Herkunlt, seines Glaubens, sciner
chen A iligs oder bevorzugt

1 oder
‘iemand darl wegen seiner Behinderung benachieiligt werden.

1 Gewissensfreibeit]

des Glaubens, des Gewissens und die Freiheit des religit-
aulichen Bekenntnisses sind unverletzlich,




L Die Grundrechte

Asrtikel 1
b keit der

Grusdeechie]

(1) Dic Waede des Menschen ist unantastbar, Sk zu achicn und 23 schit-
sen st Verpllichiung allor staatlicken Gowalt,

{2} Das Deutsche Volk bekennt sich darum zu unverbetzlichen and unver-
suBerlichen Menschenrechien abs Grusdlage jeder menschlichen Gemeln:
schalt, des Friedens upd der Gereehtigheit in der WelL.

{3} Die nachfolgenden Grundrechie binden G .
Gowalt und Rechisprechung als unmittelbar gehiendes Recht.

Artikel 2
[Ferstinliche Frefheiisrechic]

(1) Jedor hat das Recht auf dic freio Entfaliung ssiner Persanlichkeit, so-
weil er nicht dic Rechte apderer verletzt und micht gogen die vesfassungs-
milige Ordnung oder das 5il
(2) Jeder hat das Recht auf Lel pertiche Unverschrtheit. Dic
Freiheit der Person ist snverletzlich, In diese Rechte darf nur aut Grund ef-
mes Cesctres eingegriffcn werden.

Artikel 3
*Giledchheit vor dem Gesetz]
| Allc Menschen sind vor dem Gesetz gheich
Manner und Frauen sind gleichbercchtigr. Der Staat fordert dic tatach.
PDurchscizung der Gleichberechtigang von Frauen und Mannern und
aul dic Bescitigung bestehender Nachteile hin.
temand darf wegen seines Geschlechies, seiner Abstammung, seinor
tiner Sprache, seiner Hoimat und Herkunft, seines Glaubens, sciner
1 oder politischen Amschavungen benachteiligt oder bevorzugt
iemand darf wegen seincr Behinderung benachieiligt werden.

1 Gewissensfreibeit]

des Glaubens, des Gewissens und die Freiheit des religid-
sulichen Bekenntnisses sind unverletzlich.



1. D Grundrechie

Acrtikel 1

Grumdrechic]
(1) Die Wirdo des Menschen ist uantastbar, Sie zu achten und zu schii-
zen st Vierpllichtung allr staatbichon Gewalt.
(2} Das Deutsche Vi Joennt sich darum zu nverletzlichen und unver-
suBertichen Menschenrechicn als Grundlage jeder memschlichen Gemoin-
£, des Friedens und dor Gerechiigheit in der Welt,

don O

Die bhinden rs
Gewall und Rechtsprechung als unmittclbar geltendes Recht

Artikel 2

[ Perstinliche Freiheitsrechie]

(1) Jeder hat das Recht auf dic freic Entfallang seiner Persdnlichkeil, so-
weit or nicht die Rechte anderer verletzt und nicht gegen die verfassungs-
miBige Ordmung oder das Sittengesctz verstodt.

(2) Jeder hat das Rechl auf Leben und kaperliche Unversehriheit. Die
Freiheit der Porso lst unverletzlich, In diese Rechte darf nur auf Grund i
mes Gesetzes eingegriffen werden,

Artikel 3
"Gleichheit vor dem Gesetz]

1 Alle Menschen sind vor dem Gesetz gleich
Minner und Frauen sind Deer Staa fordert
Durchsetzung der Gleichberechtigung von Frauen und Minnemn und
aul e Beseitigung bestehender Machteile hin.
temand darf wegen scincs Geschleches, sein
riner Sprach iner Heimat und Herkunt, seines Glaubens, seiner
\ oder politisch b oder bevorzugl
‘iemand darf wegen seimer Behindereng benachieiligt werden.

Abstammung, seiner

1 Gewissensfrelbeit]

des Glaubens, des Gewissens und die Freiheit des religio-
nulichen Bekenninisses sind unverletzlich.



Direction-af-Movement Stereatype

METHOD

e told that (hey were participating in
erc taken 10 prevent subjects who had | Hidy g

il to be tested A g l“ it
P el ‘
:j::rl'::lm!: by four simp), from
PlT‘. a Tittle hum:cf‘“’ E

with the point of a ¥ gure and then c, s
3 knife if unfamiliar iy, o
f m;g:‘f:”u::_ mlmu_.. A heowa b g
: . material was presente @ ballor g g
€% cqually well with cither hand. ?\‘Ld;‘n h 3 sy

r tasks i :

task ;:;:I\hl:!l\ rll:_hx hand, J:":; was u\nl\y “-m
and. Subjects who "“'ha'x:q
o were if

oy
Cog.

re classifie

2 pests Wwe
Half of the right-h q:d subjects were ested using
and hall using only their right pt for u: Sy i)
pands were 12 used). There Were so few leli-hand : iy “':'“ s
B erain group that their data ety ,“::";':m :m:h bagy
o iln;,h‘;:ﬂl‘
in

4 with which hand to work and

spont the subjec i
P ooden board he subject was asked to rop

P wooden board in any way he: Tk 10 rongye 2l
fwise oF 4 © o i

ckwise of & counterclockwise m ed. We .-r b

simultaneously twe k,“:;:clnrm.
o

, one w

i

this paper
paving beed 1ok
Angous W

es 108 paturak
mounted o
whether he made a €16
{ was then asked 0 rotate
These knohs Wwere moun
ther. We recorded U
the subject was prt.wl\lcd with twelve drawin,
e same « The AwIngs, e
] me order The drawings eiach on .
vertical scales: h with an associated knob alternatel TEprEsEngey .
orizontal G ately 4
oy :1 m-ul:. each with a km'.hm i "sh.“
r was to be . 4 u !
l.m'ing 1h:“‘|::d Inhu e dir;:?“““"' t“d
2 subject had to ion, g
. S oLate a5 ing:
preferred Lo rotate the knob to g show with b, ndi.
" of the pointer. We hoped that the two prelim Bet the defire o
real knobs + situation clear to the mb"""-‘ et W T
told that the task was ike tuning a radio receiver IJ““ They w,
whether 2 clockwise OF a counte clockwise "““c.‘, N EVETY case w
pwelve test items are represented in Figure | Ll chcu.mc Doteq
e 13 in Fig. 1} W " - They
v control. The g, 1) was designed to re
rol. The window showed the digit lr‘mgm A
5 _ gl P
o 'l\‘.h"“ he would rotate the knob and the ’u;”‘ﬂ
Al testing was done individuall 10 get the g el
ally gt 2

nim

jes!

hand.

from each ©
Next

e way each knob
3 ob was
as rotaled

% Using

ere gl

A last test ©
dial with rolar
had to demomstr
1o appear in the window.

ate or 1

stems referred 10 in Tables 2
% 2.3, 8,
cand 6

e 13 test

Lubject’s SEX. ARE
«age and cdu
cational
evel.

about his familiari
Jbout his familiarity with devi Ach
e ey

cach
wed
o ! clocks. watches, sew
5, MMM , sewing machine: 2
o R erc very simple For example .:"l"“d RS
. the dis, obiles ¥
nted OF the same plane How Pays and
c —aigy OWEVET, W nd com
e r\'a\lmn‘:.lll designs for which stron I\i.-h that it “:w\ were
o AL s exitt i Western cullure. This serics *;‘ irection-of ‘“:\uwlul
4 by one ol the authofs i iy B st items had ement
- y ifferences in ad already
stel -

£ ~ha ers i
o S et \Im\.i:d workers in an autor o
£, In that study. stereotypes i o et
' left-handed subjects The ;q‘r‘w“m’ 1 be st nll\i““ (Dehes
act that e E
e 1 o 0 be atranger In rig
entation, argues fo anc Tl
gues for the validuy ‘;fn:ml 11965y
¥ ol These ;
simple

SUBJECTS

oup of our subje
ols wWe :
Jd -l. we mention the nu

.« Uhat s, le b
These data may, pe Ieft-handed and those wht
in handedness 4 perhaps. have some ineres fo
among different "'hnL interest for

ic or ¢

T cullural

cach BF
subjects discove

é,,;nhil‘ﬁ
s r.ph[,n.mdvd
s h_mdcdnu\s.

certs!
e "o diflerencs
o & Niumba 1964).

audeots
E ‘“r‘\.-‘,memn
£ st BTOUP of subjects.
e it BOOP S . in 4 certain sense a
{ 60 right- ynded Flemish workers slludr:-l‘;-k:”c“ Eroup, w
cd in 1969 (Debra.
(Debr
a-

oo
2% gg1). Aecuraie data on the occ
reeurrence of left h
andedness
S I

:3‘"5"\“ orkers are .ml_:n-..ﬂ;.hlc from that study
her ,::.:Lcrl: I.ﬂ;‘n\l{ .-\llr'unm 2d Central Af

< total of 41 “.:::J:Lz .' hiry-cight n;t';m Negross, were
4. All these i R othec tnree e e i
at the time .:1': .\I“."I' miners who hc"-ha"dud
esting. They were ."llld‘:’:m 1

ir uent n

5 1e discarde
fess than @ T

month

m




Paul Verbaegen et a1

vy IS (S L Ui e ‘“_|
ool A
e | = I",L_'C::_J 5 ‘1

=X 5.and 5,

cach subject’s sex., age and educational jey,
cordel = 4 about his familiarity with devices
o -l""““I" ks, watches, sewing machines, and ayg
¥ very simple. For example,

<. Each subjeey

WER a8 ragi.

Dmobiles,

the displays and cop

1ests WETE on the same plane. However, we fey that i
resented © yns 1o designs for which sirong dicection.of

B ihe rtilf'l'r:' Western culture. This series of ten jge,

1

farm
y aHeET trols were
was usefy)

Ement
M had already

pees €X of the authors in a study on dilference.

ane 5 i Sercotype,
ged DY ¢ and lefi-handed workers in an auomohile Blant {Debys.
en TN T hat study, stercotypes appear

Tii! £

. e 10 be stronger i right-
fi-handed subjects. The fact that this Smple test mateyiy)
confirm those obtained by Chapanis and Gropper (1968)
““‘“m“;nl:ilinn. argues for the validity of these simple

« 19 \
<

han in
+a that
-ale

SUBIECTS

group of our subjects we mention the faumber of nog
Y -ubjects discovered, that is, left-handed ang those with
These data may, p s, have so mlerest for
in handedness among differem ethnic or cullyrg]
mba 1964)
*Cls, M@ corlan sense a reference BrOup, was
«d Flemish workers studied in 1969 (Debra-
* on the occurrence of left handedness in
wble from that study
Sfricans and Central African Negroes, were
W 1972, Thiry-cight right-handed Algerian
e tested. The other three were Yef-handed
<3¢ subjects were coal mincrs who had been in
onth at the time of testing. They were all Nuernt in

e,
Sbmg

©F Kap,
= = e ey




Paul Verhacgen e o,

each subject’s sex, apge
ared about his fa
ks, watches, sews
te

-

v &
wn the same p Y
sented on the F s

actions 10 desig &
P nee ¢ of the a "
SR TEIEE nézck/
; '.#5% s n rE T that study, sterdin, S}
o e &;“;‘i\*“. L L left-handed subjects, The,

. n

& ] an 1

R A

> ‘:'-\u,“"qs\“ S :; Lo instrUMERtation, atgues for the .
et ™
i

L

¥ B at confirm those obtained by
= RSl o ‘i\‘wa““‘ o w
.‘\\&\,\\o\g\ \N.b"' =
- e ('P_@v‘

"y

SUBJECTS

group of our subjects we
“subjects discovered, that i
These data may,

MEBION the fumber of py
5, lel-handed ang Thase with
perhaps, have so
in handedness among differemt ethnic of cullurg)
mba 1964),
*CLS. IN & cerain sense 3 reference Eroup, way
i Flemish workers studied in 1969 ({Debra-
v on the occurrence of lefy
table from that study
Mdncans and Central African

handedness in

Negroes, were
b 1972, Thiry-cight fight-handed Algerian
e tested. The other three were leli-handed

st subjects were coal miners whe bad been in

zaonth at the time of testing, They were all Tluent in




Paul Vethargen o4 ).

1. The 13 test items referr

god each subject’s sex, age
P =

-

o out his fa

* MEntion the number of ne
AL s, lefi-handed and those with

perhaps. have some interest for
mong different ethnic of cultural

Tlain sense a reference BIOUD, was
h workers studied in 1969 (Debra-
of kit handedness in

irom that study
wans and Central African Negroes, were
1972, Thiry-eight right-handed Al an
bre tested. The other three were Neft-handed
subjects were coal miners who had been in
aaonth at the time of testing. They were all fluent in




Paul Verhaegen of 5,

LN mowe.
d from

The 13 test items eeferred
B s scx. ape an
| his familia:
s, sewing
For ¢x

o;&
&K

~

¢ mention the number of noy
AL is, left-handed and those with

perhaps, have some wlerest for
mong different ethnic of cultural

kS . . :

i

e & ﬁ
S @“%“‘

Erlain sense a reference Broup, was
1 ﬁ\ workers studicd in 1969 (Debry.
L e 3
o, s
Sl ‘;p?\s\‘,\o\ .
oS o b
o 9"'5

the occurrence of lefy handedness in
irom that study
weans and Central African Negroes, were
1 1972, Thiry-cight right-handed Algerian
Ere tested. The other thres were lefi-handed
subjects were coal m.inuu who h.l.,lq e
onth at the time of testing. They were all |
g o

m}:.b ”eSGrT,g;
e 5 % Ky st
Dth'ane, a‘“ﬂ-wwnm €.

]

0. 1o

3q




Paul Verhaegen of 4,

Ta I=
|

d from

| ; I|II| 1 ':r
w0 B0

|

Fig |

S0Me ineresy for

b ethnic or culug)

hi-handed Algerian
« The other three were leli-handed
were coal miners who had been in
of testing. They were all fluent 1n




Paper
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Dental Clinic, University of Regensburg:

Doctor requests photographer to take photos of a
patient's teeth by filling out a paper form.

Our task: create a digital workflow for this task.
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Dental Clinic, University of Regensburg:

Doctor requests photographer to take photos of a
patient's teeth by filling out a paper form.

Our task: create a digital workflow for this task.
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we are not the only ones who encountered such issues:

"[...] our study highlighted that these paper-based affordances
are not transferred to the electronic medical record used in the
hospital”

Steven Houben, Mads Frost, Jakob E. Bardram

Collaborative affordances of hybrid patient record technologies in medical work.
Proc. ACM CSCW ‘15




e.g. free-form
annotations,
generic
bookmarks, ...

affordances

physical

LGPL v3, KDE contributors, https://github.com/KDE/oxygen-icons



physical

LGPL v3, KDE contributors, https://github.com/KDE/oxygen-icons

e.g. free-form
annotations,
generic
bookmarks, ...

affordances

affordances

e.g., interactivity
full-text search,
version control, ...
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— continuum —

os, https://commons.wikimedia iki/File: Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-x



Dimensions / Affordances

peripheral
interaction ,
co-located distant |
collaboration T collaboration
«— continuum —
mobility l cost
multi-document searchability
interaction

PD, Evan-Amos, https://commons.wikimedia.org/wiki/File:Lenovo-X61-Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-x61-tablet.jpg



Research Areas

Digital
Desks _
Document Pen Computing
Management T
«— continuum —
Display _ l Augmented
Technologies Reality
i Mobile
Tangible olle:
Interaction Projection

PD, Evan-Amos, https://commons.wikimedia.org/wiki/File:Lenovo-X61-Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-x61-tablet.jpg



Further Reading

« Sellen/ Harper (1997): The Myth of the Paperless Office

* Research by
- Harald Reiterer et al.
- Roel Vertegaal et al.
- Michael Haller et al.
- Jurgen Steimle et al.

- Beat Signer et al.




What are affordances of paper-like user
Interfaces?

* physical and digital media have different affordances
o digital affordances have to be implemented explicitly

* Inherent affordances of physical media get lost through
digitalisation

» affordances are not binary (e.g., suitability for annotations)

 |/we need to understand better which affordances and features
are relevant in which usage contexts




 What are affordances of paper-like user interfaces?

 How is user research in and for public administration
different than for other stakeholders?

 Why do we need to build our own research hardware and
software - and how can we improve availability and longevity of
these?
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Some Observations About Public Administration

* (paper) files are the backbone of all actions (,Aktenmaligkeit®)
« wealth of cultural practices developed around paper

e resistance to change is inherent and a feature, not (only) a bug
 highly-regulated environment — no experiments

 high level of specialisation, distributed processes - difficult to effect
systemic change

 civil servants generally older, with less IT experience

* heterogenous, interwoven tasks (e.g. police officers, judges, secretaries)

« few researchers understand bureaucratic processes

e aversion against metrics
e G——_——



How Is user research in/for public administration
different than for other stakeholders?

* highly regulated environment

* hierarchical and top-down approach to digitalisation
» strong focus on security, availability of digital files

* probably hard to measure performance

 lack of literature on successful UX research/projects




 What are affordances of paper-like user interfaces?

 How is user research in and for public administration different
than for other stakeholders?

« Why do we need to build our own research hardware and
software - and how can we improve availability and
longevity of these?




os, https://commons.wikimedia wiki/File:Lenovo-X61-Tablet-Mode.jpg / https://commons.wikimedia.org/wiki/File: Thinkpad-x61-tablet.jpg



Everything is best
for something and worst
for something else.*

*) see e.g., http://www.billbuxton.com/multitouchOverview.html



The Story of
SpelLit, a game for learning reading and writing
(Thomas Winkler et al., Uni Lubeck)

http://www.imis.uni-luebeck.de/de/imis/mitarbeiter/thomas-winkler
O


http://www.flickr.com/people/72777468@N00

2013

Sifteo
cubes

Winkler T., Scharf F., Herczeg M. (2013).

SpelLit - Tangible Cross-Device-Interaction beim Erlernen von Lesen und Schreiben. In Boll, S, Maal, S & Malaka, R (Eds.) Workshopband Mensch & Computer 2013. Mlnchen:
Oldenbourg. 179-184.




,The company was acquired by 3D Robotics In
July 2014. The company's website has been
removed. The software to program the cubes was
moved to GitHub, and parts open-sourced on
December 23, 2014. The product is no longer
offered for sale."

https://en.wikipedia.org/wiki/Sifteo _cubes


http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/3156
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/spellit-tangible-cross-device-interaction-beim-erlernen-von-lesen-und-schreiben-0
http://www.imis.uni-luebeck.de/de/biblio/author/3317
http://www.imis.uni-luebeck.de/de/biblio/author/3318
http://www.imis.uni-luebeck.de/de/biblio/author/3319

2015

Android
tablets

Winkler T., Stahl J., Jahn G., Herczeg M. (2015).
SpelLit 3.0 - Ein mobiles Miteinander-Lernspiel zum Erwerb der Schriftsprache. In Weisbecker, A, Burmester, M & Schmidt, A (Eds.) Mensch und Computer 2015, Workshopband.
Stuttgart: Oldenbourg Wissenschaftsverlag. 543-550.




,Oour findings show that children had to be

an average of nearly two years older

to be able to comprehend the interaction with the
mini-tablets compared to physical blocks.*

Bouck-Standen D., Schwandt M., Winkler T., Herczeg M. (2016).

ELBIlocks - An Interactive Semantic Learning Platform for Tangibles. In Weyers, B & Dittmar, A (Eds.) Mensch und Computer 2016 - Workshopband. Aachen: Gesellschaft fur
Informatik e.V..


http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/3486
http://www.imis.uni-luebeck.de/de/biblio/author/3402
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/spellit-30-ein-mobiles-miteinander-lernspiel-zum-erwerb-der-schriftsprache
http://www.imis.uni-luebeck.de/de/biblio/author/3487
http://www.imis.uni-luebeck.de/de/biblio/author/3488
http://www.imis.uni-luebeck.de/de/biblio/author/3489

Cover

Touchscreen

2016

custom
hardware

Inertial Measurement Unit ~

Proximity sensors

Temperature sensor —__

Bouck-Standen D., Schwandt M., Winkler T., Herczeg M. (2016).

ELBIlocks - An Interactive Semantic Learning Platform for Tangibles. In Weyers, B & Dittmar, A (Eds.) Mensch und Computer 2016 - Workshopband. Aachen: Gesellschaft fur
Informatik e.V..



http://www.imis.uni-luebeck.de/de/biblio/author/3280
http://www.imis.uni-luebeck.de/de/biblio/author/3509
http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/elblocks-interactive-semantic-learning-platform-tangibles
http://www.imis.uni-luebeck.de/de/biblio/author/3510
http://www.imis.uni-luebeck.de/de/biblio/author/3511

CapToolKit (2005 - 2009)

 hardware, firmware, and software for
capacitive sensing

 topic of my diploma thesis
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documented in academic publications
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 made commercially available through an
open-hardware online shop
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http://www.imis.uni-luebeck.de/de/biblio/author/3280
http://www.imis.uni-luebeck.de/de/biblio/author/3509
http://www.imis.uni-luebeck.de/de/biblio/author/2881
http://www.imis.uni-luebeck.de/de/biblio/author/2858
http://www.imis.uni-luebeck.de/de/bib/elblocks-interactive-semantic-learning-platform-tangibles
http://www.imis.uni-luebeck.de/de/biblio/author/3510
http://www.imis.uni-luebeck.de/de/biblio/author/3511

This site can’t be reached

capsense.org’s server DNS address could not be found.




Finding Common Ground: A Survey of
Capacitive Sensing in Human-Computer Interaction

Tobias Grosse-Puppendahl!, Christian Holz', Gabe Cohn', Raphael Wimmer?,
Oskar Bechtold®, Steve Hodges', Matthew S. Reynolds?, Joshua R. Smith*
'Microsoft Research, Cambridge, UK / Redmond, WA, USA; {tgp, cholz, gabe, shodges} @microsoft.com
?University of Regensburg, Regensburg, Germany; raphael. wimmer @ur.de
3Technische Universitidt Darmstadt, Darmstadt, Germany; oskar.bechtold @stud.tu-darmstadt.de
*University of Washington, Seattle, WA, USA; jrs @cs.washington.edu, matt.reynolds @ee.washington.edu

ABSTRACT

For more than two decades, capacitive sensing has played a
prominent role in human-computer interaction research. Ca-
pacitive sensing has become ubiquitous on mobile, wear-
able, and stationary devices—enabling fundamentally new
interaction techniques on, above, and around them. The re-
search community has also enabled human position estima-
tion and whole-body gestural interaction in instrumented en-
vironments. However, the broad field of capacitive sensing

'I'F‘-C‘P‘.'-‘lf'l"‘l"'l ]"‘l".‘l(‘ ]"\Fln’"'l'\ﬂ"'lf:‘ 'FI".'-\('}"I“I"IPH"‘PH I"\\J‘ l"]‘i'FFP'I"Fle ':lnﬁrnnr‘hpc '!'I'I"l.l"]




PyMT: A Post-WIMP Multi-Touch User Interface Toolkit

Thomas E Hansen
University of lowa
tehansen@cs.uiowa.edu

Mathieu Virbel
txprog@gmail.com

ABSTRACT

Multi-touch and tabletop input paradigms open novel doors
for post-WIMP (Windows, Icons, Menus, Pointer) user
interfaces. Developing these novel interfaces and
applications poses unique challenges for designers and
programmers alike. We present PyMT (Python Multi-

Sharath Patali
sharath.patali@gmail.com

Juan Pablo Hourcade
University of lowa
hourcade@cs.uiwoa.edu

Tiago Serra
serratiago@gmail.com

INTRODUCTION

Multi-touch and other new input technology are becoming
more widely available. These new technologies have
brought along much excitement because they appear to
usher in a plethora of new interaction techniques and user




Weitere Links
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What made Xerox PARC special?
Who else today is like them?
e build your own SW/HW
e really new ideas require new tools
» finding workarounds for vendor
systems Kills creativity

e important output of research:
researchers

_

https://www.quora.com/What-made-Xerox-PARC-special-\WWho-else-today-
| is-like-them/answer/Alan-Kay-11
CC-BY Marcin Wichary, https://commons.wikimedia.org/wiki/File:Alan_Kay and_the prototype of Dynabook, pt. 5 (3010032738).jpg 63




Why do we need to build our own research
hardware and software?

commercially available hardware is defined by manufacturers'
assumptions about what they are able to sell, not what's best

manufacturers may discontinue or cripple important
components of your system

closed-source hardware and software may limit reproducibility

the journey Is the destination: implementing facilitates learning




... and how can we improve availability and
longevity of these?

make it easy for others to use your toolkit

 make hardware commercially available

e use common protocols (e.g., TUIO)

make it easy for others to extend and customise your toolkit
e provide source code and schematics

« document protocols and interfaces

make it easy for others to learn from your toolkit

e put code in (archival) repositories

« explain concepts and algorithms



Summary:

* we need to sensibly combine physical and digital
affordances

» Ul research for/in public administration is
important and hard

» developing toolkits and prototypes is worthwhile
for a lot of good reasons
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