
 

BEYES : A Shopping Solution for 
Independent Clothing Experiences   
of the Visually Impaired 

Jiyun Kim 
Underwood International College 
Yonsei University 
jiyunkim@yonsei.ac.kr 

Yu Jin Cho  
Underwood International College 
Yonsei University  
yjcho0426@gmail.com 

Wonjun Choi 
Underwood International College 
Yonsei University 
bestcwj@yonsei.ac.kr 

Jihyun Shin 
Underwood International College 
Yonsei University 
jihyon95@yonsei.ac.kr 

Darina Tsyrenzhapova 
Underwood International College 
Yonsei University 
mandarinats@gmail.com 

Jin Young Kim 
Graduate School of Communication 
Yonsei University 
marykim1013@yonsei.ac.kr 

Youn Ah Kang* 
Underwood International College 
Yonsei University 
yakang@yonsei.ac.kr 

 

1 

                                                                 

Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee 
provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the 
full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, 
contact the owner/author(s). 
CHI’19 Extended Abstracts, May 4-9, 2019, Glasgow, Scotland, UK. 
© 2019 Copyright is held by the author/owner(s). 
ACM ISBN 978-1-4503-5971-9/19/05. 
DOI: https://doi.org/10.1145/3290607.3312829 

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

LBW0186, Page 1



 

KEYWORDS 
The visually impaired; clothing; shopping; color; 
independency; smartphone; mobile application;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 
While clothing is one of the requisites of human life, the visually impaired have limitations in their 
shopping and need to rely on acquaintances or shop assistants to choose and purchase clothes. Given 
that fashion is a means of self-expression, their independency of expressing themselves has been 
limited. In this work, we sought to provide technological solutions for visually impaired people, to 
help them distinguish the color of clothes while shopping. After conducting exploratory user studies, 
we derived design requirements and developed a voice service mobile application which guides them 
through recognizing and choosing colors of clothing. 
 
1 INTRODUCTION  

Statistically, the approximate number of people who have some form of visually impairment on 
the globe is 1.3 billion [6]. At this point, the definition of the visually impaired follows the 
International Classification of Diseases 11 and those who are blind or have bad eyesight are 
included in the number. Given that world population is around 7.6 billion [4], nearly one sixth of 
them are seen as those who need some kind of assistance when seeing. Furthermore, the number is 
estimated to be greater in the future according to the research conducted by Bourne & Flaxman [1]. 
Bourne mentioned that even a small handicap on vision affects human lives and becomes an 
obstacle to their independency. Also, he added that the number of the visually impaired is expected 
to skyrocket since the average expected lifespan has increased dramatically and the population is 
aging. As a result, it is necessary to be proactive towards the growing demand for solutions to 
alleviate the hardship of the visually impaired. This project focuses on the clothing condition of 
them and suggests a solution for the problem found. Since information gets digitized and 
smartphones are widely pervasive, the solution finds a chance to utilize smart devices as its means. 

 
2  LITERATURE REVIEW 

Regarding a life pertaining to clothing of the visually impaired, Kim [2] conducted interviews 
and asked her interviewees their habits of purchasing and managing clothes. Her research shows 
that the visually impaired feel the most difficulty in two cases when purchasing clothes: 
recognizing design and moving to go shopping. Thus, they accompany someone to get assistance. 
In most cases, companions are their friends or families as they believe that they would provide 
better recommendation which fits them more than what shop assistants do. Therefore, they have 
the most effect on the visually impaired for making a purchase decision. Her research also caught 
that visually impaired people tend to want simple, trustworthy, practical and stable information 
more than the non-impaired do. Shopping online was not their first option to choose in that web 
interface is designed uncomfortable for them. 

For their better clothing purchase, some attempts were made. Mobile application design for 
better clothing habits of the visually impaired has been brought out by Yang [7]. Yang saw that 
enabling them to choose what to purchase without assistance is very important to the quality of 
their experience of buying clothes. 
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Table 1: Quotations from the Responses 
: Color Recognition 

Interviewee 
Code 

Comments 

A “Recognizing colors is very 
important for us not only to 
classify them but also to get 
more clear and precise 
understanding about objects. 
You know there are a lot of 
implications in colors used 
around us.” 

B “It would be really good if I can 
get full information about colors. 
However, I don’t want to be 
confused by too much details. 
That will be the worse, 
definitely.” (Interviewee B) 

 
 

Table 2: Quotations from the Responses 
: Clothing Purchase 

Interviewee 
Code 

Comments 

C “In case of department store, 
there is no braille block on the 
floor and the aisle is too narrow. 
That is the reason why I do not 
go there.” 

D “If I get help from my mom or call 
Bokji-call (Special vehicle 
supported by Korean government 
which helps the visually impaired),  
I think I can go shopping. But 
Bokji-call is not always for me and 
sometimes I feel sorry to my 
mom.” 

 
 
 
 
 
 

3 FORMATIVE USER STUDY 

3.1 Interview 
To explore factors the visually impaired people consider the most important as clear as possible, 

interviews were conducted. The Interview group consisted of 31 male and female participants of 
varying ages. All interviewees were visually impaired and affiliated with or got service from 
rehabilitation centers nearby Seoul and Incheon, and were given thorough explanation about its 
usage from the interviewers. The profile of the interviewees was encoded as hidden. Most of the 
interviewees (93%) responded that they got their impairment after being born. This ratio resembles 
the proportion (90%) of those who have congenital impairment in the overall visually impaired 
population [3]. The questionnaire contained five categories; color recognition, clothing purchase, 
correlation between clothing and color, other factors of clothing habit, and smartphone usage. 
Answers were open responses. Quotations of the answers for each category are available in Table 1 
to Table 5. 

In color recognition category, the interviewers intended to explore how the visually impaired 
recognize and describe color. Even though they do not see color with their retina, they think 
matches and differences between colors are very important. Brightness and chroma were less 
meaningful than hue, but the interviewees wanted to gain more information such as how bright or 
vivid the color is in a simple way. Most of them perceived that simple, objective description about 
color is better than subjective and sentimental one since they think it distracts making their own 
choice due to bias.  

Clothing purchase category asked their preference when buying clothes. Regardless of the 
answer, almost all of the respondents pointed that accessibility is the biggest obstacle. To select an 
item at an offline shop, the interviewees need to ask clerks or their companions. In that situation, 
respondents answered that they sometimes feel uncomfortable if they get recognized as the 
handicapped while shopping. Furthermore, some answered that they have never gone shopping to 
buy clothes as they do not want to be in trouble. Online shopping is not different in that online 
malls have very complicated designs and they upload information in an image. 

Questions regarding the correlation between clothing and color asked the importance of color in 
their experience of clothing. When asking for the most important factor in shopping for apparel, 
we found that color is one of the two most frequently recorded answers with texture. Features such 
as washing method and design followed them. Since they get more information from tactile 
impression, the interviewees tend to consider texture more than the non-visually impaired do. 
Preferred color also varied but what is notable was that there were answers such as ‘elegant colors’. 
This implies that the visually impaired also connect colors with sentiment and self-representation. 

When asking other factors which affect clothing purchase, clothes with a timeless design were 
more popular than trendy ones. Most of the interviewees replied that they think they are less 
sensitive to fashion trend. Also, those who answered that they do not go shopping tended to 
respond that they are not interested in trend.  
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Table 3: Quotations from the Responses 

: Correlation between Clothing and Color 
Interviewee 
Code 

Comments 

E “I see color as the top priority 
because I do not want to be a 
weird guy wearing ridiculous. I 
do care colors for the others who 
see me. I want to give them 
good impression.” 

F “For me, texture is the most 
important thing because of 
several reasons. First, texture is 
very intuitive for me to feel the 
difference. Second, I am a 
businessman so I wear suit every 
day. But if I wear coat on it, I 
know there are always some 
fluffs left on the dress shirt. I 
could have removed them if I 
could see but I should leave it as 
it is because I do not know it. So 
I deliberately check fabric.” 

 
 

Table 4: Quotations from the Responses 
: Other Factors Affecting Clothing Purchase 
Interviewee 
Code 

Comments 

G “My daughter and I are both 
visually impaired. I do not know 
what is trendy nowadays but 
my 28-years-old daughter 
knows. Maybe that’s because 
she works with young students.” 

 
 
 
 
 

 

Though, the visually impaired wanted to express themselves rather than simply following social 
trends. In addition, they perceived that patterns such as dots or stripes are also significant when 
choosing clothes. 

Lastly, the interviewers asked about their smartphone usage habit. A large share of the visually 
impaired population, especially young generations use smartphone with the help of a special 
feature in smartphone supported for them. For example, ‘Voice-over’ feature in iPhone reads all the 
information or action on the screen so that users can recognize what is happening without seeing 
it. Thus, it was revealed that their frequently used applications were messenger, podcast and music 
streaming application, and book-reader for the visually impaired as they all provide such voice 
support. 

 
3.2. Insights and Design Requirements from User Study 

Total of five meaningful insights were discovered from the user study. First, recognizing color is 
important as it is closely related to self-expression of the visually impaired. Second, the visually 
impaired need assistance to reach a shopping place or select items and there is almost no way to 
purchase clothes alone. Third, there is demand for color recognition when the visually impaired 
shop clothes since they want to recognize color without someone’s help. Fourth, there are many 
visually impaired people who use smartphone and make their common usage pattern. Lastly, 
smartphone offers proper feature for the visually impaired by reading information on screen. 
 
4. DESIGN AND PROTOTYPE OF “BEYES”: A MOBILE APPLICATION FOR CLOTHING 
SHOPPING FOR THE VISUALLY IMPAIRED 

4.1. Design Goals and Structure 
Based on the insights, we developed a smartphone application named ‘Beyes’ which is 

specialized to clothing shopping of the visually impaired. The name contains multiple meanings 
which are ‘Be eyes’ and ‘Be yes’. When user takes a picture by opening Beyes application, it 
analyzes information and informs users of color and pattern of clothes in an audio format. To keep 
consistency with the way how visually impaired people are using smartphone applications, Beyes 
offers voice guideline instead of visual buttons and texts and the voice script is also intended to be 
very simple, clear and obvious. Furthermore, rather than touching a specific button, users can 
simply touch anywhere on the screen to make it work. Likewise, it is designed to have as brief and 
clear process as possible not to confuse the users. Since it is a prototype, it only supports color 
recognition at this present but is going to apply pattern recognition as well for the next model. And 
along with that, the following version is going to collect and analyze users’ usage pattern in order 
to provide a customized recommendation service for each user. Fig. 1 is the application icon and 
Fig. 2 is the application’s splash screen. 
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Table 5: Quotations from the Responses 

: Smartphone Usage 
Interviewee 
Code 

Comments 

H “Since we cannot enjoy media 
using vision, there are not many 
things the visually impaired 
people have as hobbies. So we 
use book reader applications a 
lot. I listen to audiobooks but I 
think there are not many books 
as printed books.”  

I “Using smartphone is hard for 
me because I do not feel the 
location of keyboard. But young 
generation is very open to use 
smart devices as technology has 
been advanced so fast. More and 
more people are using it.”  

 

 
Figure 1: The application icon of Beyes 

 
Figure 2: Splash screen of Beyes 

The video is available at https://www.youtube.com/watch?v=953URkmFSD8. The user 
walkthrough of using Beyes prototype is as follows. 

1. Tap ‘Beyes’ mobile application to enter into it. 
2. Listen to the voice instruction “Beyes application has been initialized. For your 

convenience, please connect internet network before using it. Set the phone in front of the 
clothes you want and touch the screen.” 

3. Tap anywhere on the screen in front of the clothes. Wait until the instruction “Saving 
completed! Now processing” comes. 

4. Get color information by the instruction “The color of the clothes is ___. If you want 
another one, please touch the screen.” If there are more apparels to check, touch the 
screen. 

5. The user can show others the clothes he or she checked via pictures in a folder. 
       
4.2. Development Environment 

The prototype application of Beyes was launched in Android OS for ease of testing. React was 
used to build the user interface and Google Cloud to detect color. A simple sequence of works the 
application serves is as follows. (1) Open camera application. (2) When user takes a picture, save it 
in a folder. (3) Analyze a dominant color throughout the picture, and take RGB value from it. (4) 
Based on a list of RGB values of colors, find the closest color. (5) Speak the name of it as an output, 
go back to step 1. Since it is a prototype, only 20 colors were registered in the app, and pattern 
recognition is not yet implemented. The application is now available on Android app store. 
    

5. USER FEEDBACK 
User tests were conducted to prove validity of the prototype and improve it. 6 reviewers, mainly 

composed of experts and potential users, participated in the tests and were asked to recognize 
testing examples with specific colors by the prototype. Two of them distinguished lightness or very 
limited number of color but the rest of them were reviewers with complete vision loss. After few 
trials, they answered their first impression about the application. The sample colors were red, blue 
and yellow. Consequently, three positive, one neutral and two negative feedbacks were reported. 
Table 6 shows some responses from the reviewers that are representative. 

 
6. DISCUSSION 

There are multiple suggestions which were developed for more satisfying experience of the 
visually impaired in recognizing color information. However, the services are not focused on the 
clothing activities of the visually impaired. Sullivan is the most well-known mobile application for 
the visually impaired in Korea. Sullivan provides various functions and it is similar to Beyes in that 
they recognize objects and read the colors of them. However, it does not collect and analyze user 
data for clothing recommendation as Beyes does. 

Also, it does not offer pattern recognition which Beyes is planning to apply in the next model. 
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Table 6: Quotations from the Responses 

: Prototype Review 
Reviewer 
Code 

Comments 

A “I see its vision as a fashion 
application for the visually 
impaired. They are neglected in 
fashion market but more active 
approach should be made for 
better quality of life.” 

B “I think the interface not relying 
on visual information is very 
simple and easy to use. The 
application is easier to get used 
to.” 

C “But, I hope the prototype 
supports more features such as 
pattern recognition and 
recommendation.” 
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In a similar vein, as aforementioned, Yang [7] brought up a mobile application for better experience 
of shopping for the visually impaired but it neither mentions sustainable model nor collects user 
data for smart recommendation. In this respect, this project considered that Beyes attains its 
unique position.   

However, there are limitations it should overcome for the foreseeable future. First, due to the 
interview date and location, there were more elderly interviewees than young people. Thus, more 
research and interviews on younger generation should follow for detailed observation on 
smartphone usage. Second, the prototype does not contain pattern recognition and 
recommendation yet as it only tested color recognition and the overall interface. For the next step, 
the prototype with pattern and texture recognition is going to be developed reflecting the user 
feedback. Lastly, the prototype does not cover the mechanical flaws of color recognition such as 
the effects of camera filters as it was only for brief testing purposes. Such weaknesses are to be 
considered in the follow-up study. 
 

7. CONCLUSION 
    This project was conducted to aim three important implications for the society. First, the project 
demonstrates the experiences regarding clothing purchase of the visually impaired which were 
relatively less highlighted than other experiences. Second, the project seeks a solution which 
improves autonomy and independence of the visually impaired population. It encourages the 
visually impaired not to feel difficulty when trying to enjoy the same activity as the non-visually 
impaired people do. Considering that the number of single-person household has increased and 
this tendency is predicted to be stronger in the future [5], this project achieves more necessity. 
Lastly, the work suggests a new attempt of mobile interface design which is easy to use for the 
visually impaired. 
 
REFERENCES 

[1] Bourne, R.R., S. R., Braithwaite, T., Cicinelli, M. V., Das, A., Jonas, J. B., ... & Naidoo, K. 2017. Magnitude, temporal 
trends, and projections of the global prevalence of blindness and distance and near vision impairment: a 
systematic review and meta-analysis. The Lancet Global Health, 5(9), e888-e897. 

[2] Kim, T., & Cho, C. H. 2017. A qualitative study on the clothing behavior of visually impaired people. The Research 
Journal of the Costume Culture, 25(1), 75-87. 

[3] Oh, I., Kwon, J., Park, H., Sohn, S., & Choi, H. 2016. A Study on Improvement of Assistive Device for Low Vision: 
Focused on the Use of Smart Assistive Device and Mobile Application. In Proceedings of HCI Korea (pp. 198-205). 
Hanbit Media, Inc.. 

[4] PRB. 2018. 2018 World Population Data Sheet with Focus on Changing Age Structures, retrieved from 
https://www.prb.org/2018-world-population-data-sheet-with-focus-on-changing-age-structures/ 

[5] Stevens, Barrie., Schieb, Pierre-Alain., Gibson, Antia., 2011. The Future of Families to 2030 A Synthesis Report, 
https://www.oecd.org/futures/49093502.pdf 

[6] WHO. 2018. Blindness and vision impairment, retrieved from https://www.who.int/news-room/fact-
sheets/detail/blindness-and-visual-impairment 

[7] Yang, Minji. 2016.  Mobile app design research project : Blind people to enjoy an independent clothing lifestyle

 

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

LBW0186, 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




