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ABSTRACT

While the subject of synaesthesia has inspired various practitioners and has been utilized as a
design material in different formats, research has not so far presented a way to apply this captivating
phenomenon as a source of design material in HCI. The purpose of this paper is to explore the
translative property of synaesthesia and introduce a tangible way to use this intangible phenomenon
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as an interactive design material source in HCI and design. This paper shares a card-based tool that

KEYWORDS enables practitioners to use the translative property of synaesthesia for the sake of ideation. It further
Ideation Deck; Synaesthesia; Interaction introduces a potential area of where this tool may be utilized for exploring user experiences. This
Design; Provocation; Experience work has implications for the CHI community as it attempts to share a practical way of using the
Translation; Mental Imagery intangible property of synaesthesia to explore potential user experiences.

1 INTRODUCTION

Table 1: Example of different types of Synaesthesia has long been a captivating source for a range of disciplines from psychology to fine

synaesthesia

Grapheme - Colour
Time Unit 2 Colour
Sound = Colour
Smell = Shape
Personality = Colour
Touch = Colour
Sound = Touch
Vision = Taste

Taste = Colour
Personality = Smell
Taste 2 Sound

Smell = Touch

Sound =2 Kinetic
Vision = Temperature
Musical Note = Taste
Smell > Temperature
Temperature = Sound
Vision 2 Sound
Sound =2 Smell

Taste = Temperature
Grapheme > Texture
Music = Flavor

Smell = Colour

Voice = Colour
Shape = Sound
Colour = Taste

art practice over the past 300 years [1, 2]. Its transcendental and intangible quality invites speculative
thoughts and inspirations [1], yet research has not so far introduced a practical way of applying
synaesthesia as a source of ideation material [3, 17]. This paper shares a way of using synaesthesia as
an interactive design material that can provide a range of opportunities for ideations in design and
HCI. By exploring different types of synaesthesia and its translative property, this research was able
to create the synaesthetic-translation tool—a card-based ideation tool that enables people to use
synaesthesia as a tangible interactive design material for exploring user experiences. This ideation
tool facilitates playful ideas by providing unusual interactive possibilities. How can we use
synaesthesia as a source of inspiration for exploring user experiences? Here we share an ideation deck
that enables users to provoke ideas through the translative property of synaesthesia.

2 SYNAESTHESIA
2.1 Synaesthesia as Inspiration Sources

The word synaesthesia is derived from the Greek “syn”, which means union, and “aesthesis”,
which means sensation; the two words together become synaesthesia, a “union of the sensation” [4].
The term is used to denote an unusual sensation and neurological condition, such as music that is not
just heard but also tasted or even felt as a physical touch [5]. Table 1 shows examples of different
types of synaesthesia—there are at least 88 different types of synaesthesia [6]. Synaesthetes can
experience their particular photism in one of two ways: either as an associator synaesthete or a
projector synaesthete. Associator synaesthetes are those who perceive their photism internally in
their mind’s eye, whereas projector synaesthetes can see and screen their photism externally in the
outside world as perceptual reality [7]. Many of these fascinating features and types of synaesthesia
have inspired studies in different areas, including the field of music [2, 8], painting [9], disability
studies [10], sensory substitution [11, 12] and memory associations [13]. However, the subject of
synaesthesia has very few associations with design research and HCI [3], and we see there is
something that practitioners and researchers could learn from synaesthesia that may help exploring
user experience.
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A B 2.2 Translative Property of Synaesthesia

One of the notable characteristics of synaesthesia is that it always translates one sensory
experience to another sensory experience, regardless of the type of synaesthesia. This can be

Figure 1: Translative property of described as the translative property of synaesthesia. Fig. 1 shows grapheme-colour synaesthesia as
synaesthesia—using grapheme colour the example of translative property where perception of numerals and letters is associated with the
synaesthesia as an example experience of colors—here, grapheme “A” induces an experience of the colour green. Fig. 2 is an

artefact that enables people to experience tangibly the translative property of synaesthesia. The
artefact imitates or mimics the translative property of synaesthesia by considering how weight and
scale could be associated with each other. The tangible communications between the two can be
observed through a transparent interface. The liquid between the two glass sheets immediately
expands its surface according to the pressure it receives on the glass surface. The heavier the weight
or pressure, the more the surface expands. This artefact was developed as an evocative object [14] to
discuss and facilitate thoughts around the translative property of synaesthesia. The conversations
around this property and artefact became inspirational sources for exploring research areas such as
the idea of qualitative displays and interfaces [15] and data physicalisation [16]. In this context, we
tried to find out whether there is any other palpable way to use this translative property of
synaesthesia for the sake of ideation. What if odours can become a texture? What if pain can be
translated into colours? What if personality can become a smell? How can these provoking elements
be used for the ideation process through a tangible tool? We propose the synaesthetic-translation
tool—an interactive ideation deck.

3 SYNAESTHETIC-TRANSLATION TOOL
3.1 Developing the Tool

The synaesthetic-translation tool allows people to access and think through the translative
property of synaesthesia. The tool was developed to create a tangible way to use translative property
of synaesthesia for ideation process. To achieve this, we interviewed and collected stories from more
than 50 different synaesthetes through the UK Synaesthesia Associations (UKSA) and synaesthesia
mailing list. This process was to help us review and understand experiences of various types of
synaesthesia in detail. Below are examples of articulated narratives by interviewed synaesthetes with
three different types of synaesthesia.

Figure 2: Demonstrating the translative
property of synaesthesia. e Touch-smell synaesthesia: “When the massage began, the base of my spine was suffused with
(https://vimeo.com/263261003) a vibrant orange of Indian silk, and this sensation was accompanied by the smell of orange
blossoms in a night time garden.”
e Sound-shape synaesthesia: “Occasionally, | listen to a certain type of music, and | caught a
fleeting image of a glowing green ball inside a three-dimensional box made of gray smoke.”
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o lexical-gustatory synesthesia: “Riding the underground is akin to travelling back in time,
sampling once again all those wonderful flavours from childhood: Sherbet Flying Saucers,
Milky Bars, Love Hearts, and Jam sandwiches. And long lost ones such as Aztec Bars, Opal
Mints and Spaghetti Hoops.”

&‘\ S

mtt‘,:? By valuing qualitative information from the synaesthetes, we learned that most synaesthesia

embraces imaginary elements and scenes—like the three-dimensional box made of gray smoke. In

Q order to articulate them as materials for ideation, a simple card-based tool was adopted to depict and

i‘—’ e ﬁ deconstruct these imaginary elements. Fig. 3 is 18 different cards that depict these synaesthetic
Flgure 3: Synaesthetic-translation tool: scenes, based on the collected stories from the synaesthetes. The 18 cards are not just depicting
initially developed 18 different cards— existing types of synaesthesia (Table 1). For example, concepts such as energy are not an existing

touch, vision, sound, speed, motion,
weight, temperature, time units, colour,
personalities, odours, taste, energy,
graphemes, shape, anger, pain, and name.

form of synaesthesia; however, we used these elements in the cards as any form of synaesthesia
related to the concept of vision could trigger the experience of seeing energy-like forms in their
mind—like the fleeting image of a green glowing ball in one of the narratives.

This ideation deck was influenced by some previous works done by other researchers [18, 19, 20] in
terms of deconstructing meanings and subjects, and creative decision making.

3.2 Using the Tool

UL L 5 * The ideation deck can be used to explore potential user experiences by combining one card to
i s another. For example, combining the sound card with the colour card (Fig. 4) means sound can be
translated to colour or vice versa. Combining the pain card to the weight card means pain can
become a form of weight. This interactive component of combining cards provides the opportunity to
speculate on different potential user experiences. In total, the initial 18 cards allow users to conceive
Figure 4: Example of combination: experience relevant concepts through 289 different combinations.
sound to colour We have held 3 workshops—2 groups and 1 individual workshop—using two tasks in order to
understand the usefulness of the ideation deck with a total of 10 participants. The tasks for the
participants were as follows.

1. Robot X—Robot X does not have the ability to perform any function or to recognise
anything. Provide any abilities to Robot X and create your own robot. Think about
possible scenarios of how people could interact with this robot. You are free to create
any kind of robot, so it could be something like a vacuum cleaning bot, scary bot,
musician bot, security bot, dumb bot etc.

2. Surprising Gift—You are going to a friend’s upcoming birthday gathering. Design any
gift or present that may surprise your friend. (You are free to choose any medium you
want, so it could be something like a product, art, graphic, souvenir, toy, furniture,
technology, performance, instrument, apps etc.)

Participants have created various ideas based on the given tasks using the ideation deck. These
ideas include a lightly weighted ping-pong looking ball that creates a very loud sound, like a heavy
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object, when it is dropped—a participant combined the weight card and sound card in the second
task; a robot that experiences pain instead of the patients—a participant combined the pain card
and motion card in the first task; a machine that dispenses a smell of ramen (Japanese noodle) (Fig.
5), which is designed to recall a friend’s delightful memory in Japan—a participant combined the
touch card and odour card in the second task.

4 RESULTS AND DISCUSSION
4.1 How Was It useful?

One of the agreed aspects by nine-tenths of the participants was that the cards provided all kinds
of different possibilities to create unusual combinations that they would not normally conceive.
Participants commented that the unexpected combinations allowed them to come up with playful
ideas and unusual interaction methods—such as the ping-pong ball and the ramen machine.
Although there were only 18 cards, the combining feature of the tool provided great interactivity and
accessibility to the participants and made the workshops more engaging. Each card was also used as
a metaphor to induce relevant ideas during the workshops.

4.2 Future Studies

The translative property of synaesthesia can potentially be explored further in relation to the
subjects of data visualisation, sonification and sensory substitution, as they involve the study of the
. representation of data, phenomenon and experience.
idea from a workshop—a prototype . . . . .
vending machine that dispenses a smell The synaesthetic-translation d.eck can develop further cards—snn.ply.mcreasw.lg the number of
of ramen. (https://vimeo.com/308564887) cards from 18 to 35 would provide more than 1000 different combinations, which would greatly
facilitate the process of finding various interaction methods for potential user experience.

A workshop specifically related to toys could be held as the tool encouraged the generation of
playful ideas through various unexpected combinations, and this would allow researchers and
practitioners to better understand the relationship between unexpected elements and playfulness.

Figure 5: Demonstrating a realised

5 CONCLUSIONS

By exploring different types of synaesthesia and its translative property via communicating with
different synaesthetes, this paper introduced a tangible way of using synaesthesia as inspirational
sources for idea generation. The synaesthetic-translation tool is a simple yet rich ideation deck that
helps to explore and understand various user experiences. While many disciplines have been inspired
by intriguing characteristics of synaesthesia, there was no palpable way of applying synaesthesia as a
source of inspirational material [3, 17]. Therefore, this qualitative study can be meaningful for those
researchers and practitioners who are interested in potential applications of synaesthesia. Unlike
other ideation decks [19, 20], the synaesthetic-translation tool specifically focuses on a particular
aspect of human experience—synaesthesia—and attempts to use imaginaries to discover unusual
interactive

LBW2719, Page 5



CHI 2019 Late-Breaking Work CHI 2019, May 4-9, 2019, Glasgow, Scotland, UK

ACKNOWLEDGMENTS possibilities. Considering a large body of HCI research is related to user interactions, we think this
We would like to say thanks to all the type of ideation deck could support finding and designing novel interactions within the context of
workshop participants from the Royal HCI. We wish to learn by sharing our interest in creativity, synaesthesia and user experience to the
College of Art, Imperial College London CHI community.

and Carnegie Mellon University and all
the synaesthetes who shared their

personal experiences for this research. REFERENCES
Special thanks to UK Synaesthesia [1] Kevin T Dann. 1998. Bright Colors Falsely Seen: Synaesthesia and the Search for Transcendental Knowledge. New
Association (UKSA), Dr Richard Haven. Yale University Press.

[2] Kerry Brougher, Olivia Mattis, Jeremy Strick, Ari Wiseman, and Judith Zilczer. 2005. Visual Music: Synaesthesia in Art
and Music Since 1900. New York. Thames & Hudson.

Ryan S5.H Han, James. Wannerton and Dr [3] Michael Haverkamp. 2013. Synesthetic Design: Handbook for a Multisensory Approach. Basel. Birkhauser.

SungHee Ahn for mSIghthI' feed.baCk [4] John Harrison. 2001. Synaesthesia: The Strangest Thing. Oxford. Oxford University Press.

and discussions. [5] Richard E Cytowic and David Eagleman. 2009. Wednesday Is Indigo Blue: Discovering The Brain of Synaesthesia.
Cambridge. MIT Press.

[6] Sean A Day.2016. Synesthetes: A Handbook. North Charleston. CreateSpace.

[7] Titia Gebuis, Tanja Nijboer, and Maarten van der Smagt. 2009. Multiple Dimensions in Bi-directional Synesthesia.
European Journal of Neuroscience. Utrecht, Netherlands, 1703-1710. DOI: https://doi.org/10.1111/j.1460-
9568.2009.06699.x

[8] Shane Butler and Alex Purves. 2014. Synaesthesia and The Ancient Senses. New York. Routledge.

[9] Amy lone and Christopher Tyler. 2003. Neurohistory and The Arts: Was Kandinsky a Synesthete?. Journal of the
History of The Neuroscience. San Francisco, California, USA, 223-226. DOI: https://doi.org/10.1076/jhin.12.2.223.15540

[10] Norman Doidge. 2007. The Brain That Changes lItself: Stories of Personal Triumph from the Frontiers of Brain Science.
London. Penguin Books Ltd.

[11] Jamie Ward and Thomas Wright. 2014. Sensory Substitution as an Artificially Acquired Synaesthesia. Neuroscience &
Biobehavioral Reviews. 26-35. DOI: https://doi.org/10.1016/j.neubiorev.2012.07.007

[12] Paul Bach Y Rita, Carter C Collins, Frank A Saunders, Benjamin White, and Lawrence Scadden. 1969. Vision
Substitution by Tactile Image Projection. Nature. 963-964. DOI: https://doi.org/10.1038/221963a0

[13] Nathan Witthoft and Jonathan Winawer. 2013. Learning, Memory, and Synesthesia. Psychological Science. 258-265.
DOI: https://doi.org/10.1177/0956797612452573

[14] Sherry Turkle. 2011. Evocative Objects: Things We Think With. Cambridge. MIT Press.

[15] Dan Lockton, Delanie Ricketts, Shruti A Chowdhury, and Chang Hee Lee. 2017. Exploring Qualitative Displays and
Interfaces. In Proceedings of the 2017 CHI Conference on Human Factors in Computing Systems (CHI '17). Denver,
Colorado, USA, 1844-1852. DOI: http://dx.doi.org/10.1145/3027063.3053165

[16] Chang Hee Lee, Turning Weight Into Scale, http://dataphys.org/list/turning-weight-into-scale/

[17] Sevi Merter. 2017. Synesthetic Approach in the Design Process for Enhanced Creativity and Multisensory Experiences.
The Design Journal. 4519-4528. DOI: https://doi.org/10.1080/14606925.2017.1352948

[18] Edward De Bono. 1985. Six Thinking Hat. London. Penguin Books.

[19] Michael Golembewski and Mark Selby. 2010. Ideation Decks: A Card-Based Design Ideation Tool. In Proceedings of the
2010 DIS Conference on Designing Interactive Systems (DIS '10). Aarhus, Denmark, 89-92. DOI:
https://doi.org/10.1145/1858171.1858189

[20] Simone Mora, Francesco Gianni, and Monica Divitini. 2017. Tiles: A Card-based Ideation Toolkit for the Internet of
Things. In Proceedings of the 2017 DIS Conference on Designing Interactive Systems (DIS '17). New York, NY, USA,
587-598. DOI: https://doi.org/10.1145/3064663.3064699

Cytowic, Professor Michael Banissy,

LBW2719, Page 6




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Amienne
    /Amienne-Bold
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arnprior
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Baveuse
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Berylium
    /Berylium-BoldItalic
    /Biondi
    /Biondi-Light
    /BlackadderITC-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Boopee
    /Boopee-Bold
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BurnstownDam
    /Byington
    /Byington-Bold
    /Byington-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CarbonBlock
    /Castellar
    /Catriel
    /Catriel-Bold
    /Catriel-BoldItalic
    /Catriel-Italic
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSans-Oblique
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EarwigFactory
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuphorigenicS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeavyHeap
    /Helvetica
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HurryUp
    /Huxtable
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /Ligurino
    /Ligurino-Bold
    /LigurinoCondensed
    /Ligurino-Italic
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /Mufferaw
    /MVBoli
    /Narkisim
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlanetBenson2
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Pupcat
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /Stereofidelic
    /SybilGreen
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tandelle
    /Tandelle-Bold
    /Tandelle-BoldItalic
    /Tandelle-Italic
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Waker
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




