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ABSTRACT

Our main objective is to design a representatianbiond visitors to help them to better understand
modern and contemporary paintings translated iigiat éevels of relief for a famous French museum.
Because accessibility for handicapped people haanbe a current social problematic, there are mode a
more exhibitions in museums dedicated to blind padially-sighted public. Although some laws and
rules are set to simplify access to cultural plaoesdisable people, norms do not yet exist to glesi
tactile pictures in exhibition spaces for the blmablic. So,how to translate into tactile and kinesthetic
senses, a visual information as the size of a wbse«t?

Our object of research is unusual because it detlisa recent field of research that is to sayetee no
previous studies or feedback to explain how togietactile paintings. Moreover our subject of reska

is dedicated to people with specific needs becafieeir perception of their environment.

We chose an iterative approach by organizing sereedd individual interviews with four visually-
handicapped, thanks to two tactile panels ande¢atibdels designed to communicate them our concepts
Our experimental results show that the anthropameignage that we designed is rather readable,
understandable and useful according to these &erlind participants. Our concept is validatedvali

as our approach which consists in transferring réteal data from cognitive psychology and
physiotherapy to product design.

The validation with these final users shows thatcewgld translate empirical information into concepti
criteria for other tactile supports to be designed.
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1. Introduction: the industrial context

Reading this article, you call on your sight, asseg modality enabling you to perceive nearly siangously
all the elements featured in our environment []]H2cause sighted people perceive space in areatieed
manner that is to say thanks to exterior elemeBitd4] [5]. For example, you perceive rapidly andarly
simultaneously the size of this page, the way ébisiposed, its color and typography...

Sight is one of the five sensory modalities the anrbeing has along with hearing, smell, taste andtt In our
societies, a lot of information is conveyed by sifff]. Indeed, information is often graphic, in ethwords,
written, colored, and/or drawn. Yet, how does irkvimr people with sensory disabilities? Do blinebple have
access to visual information? Although they haveeas to the written culture, thanks to braille, ahhis a
universal form of writing with six or eight dots][thow does it work with images, for example, witctorial
art?

This question was the starting point of a researdjept carried out within eyewear company Alain Mik
International. This project has the following indiat objectives: conceive an exhibition of modemda
contemporary paintings for visually-impaired peoplgide a French museum. In 2003 already the Aléikdi
International Company designed the travelling «cfoand See » exhibitions translating into eighelswof
reliefs Yann Artus-Bertrand’s photographs on autefie-acetate support for the blind and partiatiyed
audience. Today, ten modern and contemporary pgspart of the museum'’s collection were translatsdg
this same process exclusive to the Alain Mikli intgtional Company (cf. figure 1).

Figure 1. the exhibition inside the French museum

2. From context to state of the art: the blind vidors

Blind people, the visual acuity of whom is belo@&ccording to the World Health Organization cakenout
their surrounding by touching, kinesthesjahearing and smell. The way they discover spaciegusther
sensory modalities than sight lead to a specificguion due to the abilities and limitations otleaense. For
example, touch differs from sight because of igusatial character [4dlue to the reduced tactile perceptive
field [4] (equal to the size of the pulp of eaafgiéer), which enables, by successive steps to builéntal image
based on tactile data [8] such as texture, hardamdstemperature, which seem to be elements ofetact
identification (cf. table 1) [3] [9].

! kinesthesia: muscular and tendinous simultaneensasions.



Table 1. Comparison between visual and tactile jpdiaes
SIGHTED PEOPLE: visual perception BLIND PEOPLE: tactil e perception

Fast visual recognition of complex objects [10] Apprehension is sequential [4]

With sight, every element of the objects can b&see« What jumps to eyes does not to hanfff »
nearly simultaneously it's a matter of few
milliseconds in a glance [11]

Objects are mostly represented visually [12] Meptelures based on originally tactile
information [8]

Spatial properties are more prevailing for a visual Material properties such as textures, hardness, and
exploration [3] [13] apparent temperature would constitute important
clews in the haptic identification [3] [9]

Peripheral [perceptive visual] field [4] Shortness of the perceived tactile field [4]

Allocentered spatial representation (based on iexterEgocentered spatial mental representation (based on
landmarks) [4] the experience of one’s own body) [4]

Late blind, unlike congenitally blind enjoy a pasual experience. However, the visual sensory nikydsl
characterized by a fast recognition [10] [11] ofealts thanks to their geometrical shapes [3] [&3peripheral
perceptive visual field [4] and an allocenteredtighaepresentation [4] (cf. table 1). In pictor&thibitions, this
visual memory enables them to rediscover the mrtigbrks using another modality while benefittingrh
visual memories [4¢ontrary to early blind whom memory is not basedisnal elements.

3. From context to state of the art: the accessiliiy of museums

Very often in museums, the following statement i#ten « it's forbidden to touch she works on display as
Francois Vanbelle reminds us [14]. Visits - theiretlogy of which means to see - are therefore eigyal for
sighted people and[encourages] them to discover the collections,levhaintaining a distance between them
and the work»{15]: the artistic works on display are therefdiscovered thanks to the cartel which informs us
on the context in which each painting was realiaad about the work itself, which refers to its fatnand
iconography.

To make museums accessible to people with visuabiiiges, tactile visits«targeting this audienceare
organized and propose the opposite approach, de MaiRamefort outlines [15], offering to make asiiele by
touch, the works visual information: by explorirgetoriginal works, or their reproductions (facsasi, tactile
maps, scale models, tactile pictures, whether ttoegplement or not the comments made by the legtthrer
audioguide, or the audiodescriptor (cf. figure erefore, before our exhibition was implementéd, pictorial
works were presented verbally by a lecturer: éxisibition thus brings to both, visually-impaireddéence and
museum, a new mediation tool. Broadening its offee museum shows that accessibility for peoplé wit
disabilities is a current social issue.
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Figure 2. Visits for blind people in museums

Today in France, thanks to the Febuary-11th-2005aact because the population is ageing there are amal
more visits for the visually-impaired audience. 3@eisits are organized around two sensory moesilithe
tactile supports and/or sound-based informationning that every adaptation is used solely in thes@m
that developed it. However, although sets of rabdst regarding the reception of people with dikids inside
the buildings, these rules concern the building&hiéecture only. Although more and more visitsamiged for
people with disabilities there is no representasitamdard defining the elements which are indispielesneither
to translate them into tactile elements nor torpiriet them using this sensory modality.

4. From remarks to the research problematic

In the sound-based visits organized by the museisually-impaired visitors often ask to the lectuadout the
size of the painting on display. Figures and corispar by mimicry in front of the work were usedexplain

its size. However, in the tactile exhibition we baleveloped for the museum, tactile paintings ahébéed in

a dedicated placand they cannot be translated at a scale 1 fonikehreasons: the technical process we use
does not allow conceiving a tactile picture bigtiem an A3 format. Although both, iconography aadtext in
which the work was made were translated by theldewé relief and by the explanatory captions, haw t
translate the size of the painting in a graphic mead What tactile device should be conceived ireioid
replace the comparison with the original work?

figure format landscape format marine format oval format circular format square format dyptic tryptic

Figure 3. Examples of academic formats of paintings

In order to convey the artist’s intentions to ths&iter we must indeed design a tactile deagplaining the real
size of each painting knowing that today, painteosk on a wide variety of sizes (cf. figure 3). \Weist design
it knowing that there are no standards of repregiemt which could help us achieve it and that soesearch is



necessary to translate in an accurate mannerigas pf information because blind people have $igetéeds.
The problematic of our research project would bkews: how to translate the representation soéle tactile
painting and a pictorial work to reach an objectivat are, both, informative for the blind user antistic so as
to translate the artist's intentions?

5. Design and development of a tactile representat

5.1. From the analysis of what exists to the biftthe concept

Designing tactile pictures is a new field of resbaiThere is therefore very little past explicibkviedge that we
can use in the design of our tactile supports. Thig available data can be found essentially in dbgn
psychology and in physiotherapy which notably agrstudy blind people. For our research project,muest
therefore transfer this data related to the hunsang) to the design of objects. We « translatehaber-related
information to blind people’s needs into specificas. These goals designed in our design specditsiti
become then design criteria once the product wpsapd by users.

For our device, our first step of design deals witle collection of theoretical data taken from our
bibliographical research in cognitive psychology amnysiotherapy. For our project, two sets of te&oal data
are determining factors: According to Yvette Hatwtianks to tactile perception, blind people haather a
egocentered spatial representation based on thegierpe of their own body in its environment and lvased on
exterior landmarks [4]. Then, Francis Raynard exglahat blind people can assess the distance to yal
counting the number of paces they have to makedltbpugh blind people use others sensory refeseti@nks
to their white cane, the sound perception, etc.eBasn this theoretical data, we formulate our nesmh
hypothesis which is: the tactile translation of thal size of the work, using the body as a refe@ewould bring
an extra piece of information complementary toftgeres mentioned in the descriptive texts to thedwisitors
(cf. figure 4).

\w \w To know the size of the To know the size of the
work, the rectangle work, the rectangle
represents the size of ® | represents the size of
the painting in comparison J the painting in comparison
to the dimension of the to the dimension of the
two hands drawn on your left. - ¥ figure drawn on your left.

Figure 4. Anthropometric tactile signage based
on the size of hands (on the left) and on the gizke body (on the right)

5.2. Designing tactile models

To convey our concept of tactile representationdesigned « good-feeling models » [17] in relief models
with tactile sensations as the precise shape ofitage, its precise level of relief and a softarmal by
embossing and thanks to swell paper order for usersto approve on one haml tactile validity of the

! swell paper“white paper with thermally expanding plastic embed in its coating that may be photocopied
onto or drawn on with black ink. When passed thloadheat bath, the coloured surface heats fastdriamages
expand.”[18]



representations and on the other hand, the pramerstanding of tactile propositions. As indicabgdYvette
Hatwell [4], people must access, first, the shappsesented in relief, and then, the understandiirige tactile
elements.

5.3. Assessment protocol

Four blind people took part in the semi-directedividual interviews that we organized, using twotite works

laid on a table (on a horizontal plane). Amongtgadiile translations of paintings, we chose the londuan Gris
(tactile signage based on the size of hands) andrik by Bernard Piffaretti (tactile signage basethe size of
the body). We chose those two (cf. figure 5) beedhe anthropometric representations of the redésare the
smallest, therefore the most adapted to assesdatlide readability of the representation (by thesnt

« readability », we mean the tactile identificatioihthe shapes in relief). We therefore presentediomly to
each participant, the tactile representation by @&rén the one by Piffaretti. Alongside with themderstanding
elements written in French.

In the first step of the interview that we recordamd an audiovisual support, we observe each paatiti
discovering the tactile panels with their fingesk part 6.2).

Before they started their exploration (they expdbtiee panels in total autonomy, i.e. we did noedgivem any
help at all) we indicated to them the size of eaahel, touching slightly their outlines, after whjeve indicated
them orally the presence of elements such as: plamatory text, an element to help them explorizg] a
tactile picture. Each participant explored the tagbictures as long as necessary and the relafedriation

while telling what they were doing: their remarks&laeading the text out loud, etc.

In the second phase of this interview, we asked apgestions to participants about, on one handyisits

organized in museums for the visually-impaired ande and on the other hand the size of the workg th
explored (cf. part 6.3).

Figure 5. Composition of the two panels: Juan Goasiel (on the left)
and Bernard Piffaretti’s panel (on the right)



6. Experimental results

6 .1. The four participants’ profile (table 2)

Four people who became blind (i.e. late blind pepplarticipated to our semi-directed interviews. Tor
subjects attend visits for blind and partially-g&gh people in museums on a regular basis. Threkeof tare
especially interested in modern and contemporatysiace they participate to visits proposed by Enench
museum where our tactile exhibition is. One of ¢heabjects had already visited the tactile exluibitn his
own. He explore& Women in a hat,»by Picasso.

Table 2. The four participants’ profile

THEMES / QUESTIONS 1 2 3 4
TACKLED

Type of blindness late late late late

Number of visits in museums a 3-4 times twice 3-4 times 3-4 times

year

Interest for both pictorial works yes no yes yes

presented

Already seen/touched both no no no yes, already

presented works touched
Picasso’s
painting

6.2. The filmed exploration (table 3)

While filming this exploration, we noticed that ¢er participants out of four used the signage (e&them was
at least once in contact with the signage drawmelief on both panels).

As an answer to the question « can you tell mereéhé size of both works you have just touched the,four

participants told us the exact size of the pairgtinging the figures mentioned in the introductidntre

explanatory texts. This result shows that partigcipaare used to using figures and that they aréebtesers as
they could access the braille-written information.

Table 3. The filmed exploration

THEMES / QUESTIONS 1 2 3 4
TACKLED
Braille user yes yes yes yes
Signage used by the participant yes (once) no yes (once) yes (once)




Indication of the exact size of yes yes yes yes
the work

Mean used to describe the exact figures figures figures figures
size of the work

6 .3. Open questions (table 4)

Three participants used the tactile signage spootesheduring the exploration. These three subjesterstood
its purposed without any oral explanation from Tise second subject who did not use the signage stoder
its role once oral explanations were given. Inghd of each interview, each subject therefore wtded on his
own or with oral explanations the role of this gige. Three of these four subjects think that thierapometric
representation is useful because it is a completoehe figures while the fourth participant corslit useless.

Table 4. Open questions

THEMES / QUESTIONS 1 2 3 4
TACKLED
Readability of the signage yes yes (only for yes yes
without explanation the hands)
Understanding of the signage yes no yes yes

without explanation

Understanding of the signage yes yes yes yes
with oral explanations

Usefulness of this signage with yes yes yes no
oral explanations

Comments on the signage complement complement complement figures
the figures the figures the figures are enough

The graphic elements are rather readable, i.ecpatits identified rather accurately the shapew/dria relief.
Indeed, the four of them understood that two havel® drawn while three of them understood thatjaré was
drawn without any explanation from us.

7. Discussion

The experimental panel and condition§he assessment did not take place in a real-lifedition, in the
museum, i.e. the visitor did not have the help tdcaurer of an audioguide nor of a guide likelyateswer his
guestions immediately to help him to go furtherhis exploration. Because of our experimental cook,
comprehension was more difficult for the particiggarbut our protocol shows information understood
spontaneously and in an autonomous Wide only indications given to the participants wabeut the size of



each panel, by tracing the outlines of the tadtlpports and the indication of the presence ofettiypes of
information (the explanatory text, a tactile pietuand a device to help the exploration) in orderttie subject
to avoid, due to the sequential character of thlegperception not to explore all the element&ont of him,
as the subject did not know the size of the elemanthis disposal (the pilot test proved that #tep was
indispensable to the proper exploration of the al¢actile supports).

The first results featured in this article show agda&omposed with late blind only. We continue exploration
with other participants, whether late blind or gdslind so as to collect more opinions from potehntisers of
this device who do not have the same perceptiopsiotings due to their past visual experience.

We must note that the limit to this research lreshie number of blind people (only 4) who assessedactile
signage. However, although his assessment toole plaih a small nhumber of participants (becausehef t
particular profile of our potential users) the Hesware rather encouraging in terms of: tactilededmlity,
understanding of the role of the signage and afstfulness. These results confirm the positiveptéme of this
device by visitors of the exhibition.

Experimental results These first interviews allow to precise the rolettué tactile signage for users and are
considered as complementary to the figures beciwdmes not give them any precise information Hidva
them to judge the real proportions of the workamgarison, using a familiar referent.

These first feedbacks allow a validation of our hpesis and, consequently, the product designed in
relationship to the concept of anthropometric repngation. It shows also that the transfer of tbeoal data
based on the abilities of blind people to the desifjproducts is possible. This empirical data Wweduin our
design specifications could therefore be translatgéd conception criteria for other tactile supgotb be
designed (representation of the scale on tactildetsoon tactile illustrations, and etc).
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