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ABSTRACT

I believe that text typing on small mobile devices will be-
come more popular and necessary communication in Asian
developing countries such as Myanmar (Burma), Bangla-
desh, Nepal, Bhutan, Laos and Cambodia etc. In these
countries, however, there is no efficient and user-friendly
text input method for mobile devices yet. Asian languages
are syllabic languages that derived from Indic script or
Brahmi around BC third century. And thus, Myanmar lan-
guage or Burmese, Bengali, Nepali, Dzongkha (language
of Bhutan), Lao and Khmer have common writing natures
with Indian languages such as Hindi, Marathi, Punjabi and
Tamil etc. But current mobile devices key-mapping or text
input methods such as multi-tap or T9 [1] are based on
English and not directly applicable to syllabic languages,
because writing natures of Asian syllabic languages are
different and have larger numbers of characters than Eng-
lish alphabets (e.g. Khmer has triple numbers of characters
(i.e. 74) of English). My research looks for common and
user-friendly keyboard mappings and text input methods
for Asian syllabic languages based on their word formation
or writing natures for mobile devices. I have already pro-
posed 1) “Positional Mapping (PM)” [2], [3], [4] for mo-
bile phone or Personal Digital Assistant (PDA) keyboard
mapping 2) “Positional Gesture (PG)” [5] for gesture text
input interface and 3) “Positional Prediction (PP)” [6], [7]
for consonant cluster predictive text input.

Categories and Subject Descriptors: H.5.2 [User Inter-
faces]: Graphical User Interfaces (GUI), Interaction styles,
Input devices and strategies.

Additional Keywords and Phrases: Text Input, Mobile
Devices, Syllabic Languages, Keyboard Mapping, Gestures,
Predictive Text Input

INTRODUCTION
Through my study, I have noticed that there are many
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common characteristics among the writing system of Asian
syllabic language. Because of this, most of them are related
to each other, and their writing system largely depends on
adding left, right, upper and lower characters to a conso-
nant (i.e. consonant clusters or syllable). Here, left, right,
upper and lower characters mean dependent vowels, direc-
tives and subscript consonants that are always written with
a consonant. I present the similar nature of “Logical Struc-
ture or Combination Structure” of Myanmar, Bangla and
Khmer languages’ consonant clusters. (see Fig.1, Fig.2 and
Fig.3).
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Figure 1: Myanmar Consonant Clusters Combination Structure
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Figure 2: Bangla Consonant Clusters Combination Structure
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Figure 3: Khmer Consonant Clusters Combination Structure



I investigate keyboard mapping, gesture text input and con-
sonant cluster or syllable prediction method for Asian syl-
labic languages based on their word formation or structure
of a consonant cluster.

POSITIONAL MAPPING (PM)

Positional Mapping (PM) is a concept of keyboard or key-
pad mapping for mobile phone based on common charac-
teristics of writing systems of Asian syllabic languages (see
Fig.4) [2], [3], [4]. I divide a mobile phone keypad into
three levels, e.g. 1, 2 and 3 keys are upper, 4, 5 and 6 keys
are normal or middle and 7, 8 and 9 keys are lower. In the
normal level, 4 key is seen as a front part (Left), 5 key as a
center position and 6 key as a rear part (Right). This key
mapping concept is applicable to all syllabic based Asian
languages. According to my studies, PM concept is simple
and its keypad layout is very easy to memorize for native
users as well as foreigners who understand the basic writ-
ing system of Myanmar, Bangla and Khmer languages.
Although this concept is based on the key mapping of mo-
bile phone, it is applicable not only to mobile phone but
also to other mobile devices such as PDA, electronic dic-
tionaries and Tablet PC etc [4].

Figure 4: Concept of Positional Mapping for mobile phone

POSITIONAL GESTURE (PG)

Positional Gesture (PG) is a simple gesture text input
method for mobile devices based on common characteris-
tics of syllabic scripts writing system [5].
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Figure 5: Concept of Positional Gesture text input

Its concept is totally based on four simple gesture com-
mands, which are “Left”, “Right”, “Up” and “Down”.
“Left gesture command” is for left characters or symbols,
“Right gesture command” is for right characters or symbols,
“Up gesture command” is for upper characters or symbols
and “Down gesture command” is for lower characters or
symbols. Here, as a concept, “Left gesture command” can
be “dragging mouse pointer to left” or “moving data glove
to left” or “pressing left arrow key” or “moving eye ball to
left” or anything. For the consonant characters, we can use
additional gesture like “drawing dot” or “writing circle” etc.
In my prototypes, I use “Double Click” to make it simple.
PG text input concept is shown in Fig. 5.

POSITIONAL PREDICTION (PP)
Positional Prediction (PP) is a concept of predicting conso-
nant clusters or syllable based on the positional information
(i.e. Left, Right, Upper and Lower) of vowels, medials or
consonant symbols etc. [6], [7]. Here, I explain with Myan-
mar language or Burmese. In Myanmar language, left, right,
upper and lower characters mean Myanmar dependent
vowels, directives and subscript consonants that are always
written with a consonant (e.g. Left: “c— (Vowel Sign E)
and “[j’ (Consonant Sign MEDIAL RA), Right: “— ”
(Consonant Sign MEDIAL YA), “—»o” (Vowel Sign AA)
and “—:” (Sign VISARGA) etc., Up: “= 2 (Vowel Sign D),
e (Vowel Sign II) and “—” (Slgn ANUSVARA) etc. and
Down: “—” (Vowel Sign U), “—” (Vowel Sign UU),” -~
(Consonant Sign MEDIAL HA), “=” (Consonant Sign HA
+ Vowel Sign U), “=” (Consonant Sign MEDIAL WA),
“—” (Consonant Slgn MEDIAL WA + Consonant Sign
MEDIAL HA), “5” (Sign AUKMYIT) and “g’” (Sub-
scripted KA) etc.). They have to be written always with
consonants (i.e. dependent), and their positions are defined
when they are combined with consonants. Taking this into
consideration, I propose a new consonant cluster prediction
method based on the given positional information of de-
pendent characters. For example, [Ka + Right] for “ox”,
“ox”, “O’JJ”, «“ op ”and * mp“”, [Ka + Down] for “oo”, “(‘IID”
and “op” etc., [Ka + Down + Up] for “c3”, “o3”, “m”, “a3”,
“®” and “ \” etc. The adding order of the vowel posmonal
information can be “Consonant + Left + Down + Up +
Right” or Consonant + Left + Up + Down + Right (i.e.
typing Consonant at first). This text entry order is similar to
Myanmar Unicode input order. Logically, it can also sup-
port hand writing order (i.e. Left + Consonant + Down +
Up + Right or Left + Consonant + Up + Down + Right).
Users need to press a directional arrow key just once, and
then, all the possible combinations of characters are listed.
(e.g. in order to type [Ka + Right] for “oye” (tiger/male)
that contains three right characters “—”, “~ 2" and “- 7,
users only need to press a right arrow key once not three
times). Based on the given positional vowel information,
the system calculates all the possible consonant cluster
combinations and removes impossible vowel combinations
for the given consonant (i.e. unpronounceable or meaning-
less combinations), and then sorts possible consonant clus-
ters with average usage frequency. Here, note that there is
no proper or standard usage frequency table for Myanmar
characters and words yet, and I use my own usage fre-



quency table of consonant, which is the result of my previ-
ous work. Finally, the system sorts the consonant cluster
according to users’ typing history. Typing steps of a
Myanmar word “og:” (that means “special”) with PP con-
cept is shown in Fig. 6.
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Figure 6: An example of typing Myanmar word “op:” (Special)
with Positional Prediction text input method

PROTOTYPES OF PM, PG AND PP AND EVALUATIONS
I built several prototypes to evaluate the feasibility and
user-friendliness of PM, PG and PP. I implemented PM,
PG and PP prototypes for Myanmar, Bangla and Khmer
languages. For the implementation, Visual Basic program-
ming language was chosen, which is simple coding and
suitable for rapid development. I held initial user studies
with those prototypes in order to recognize users’ typing
speed and feedbacks.

The evaluation process is based on 1) how many key-
strokes are required to type a character or Keystrokes per
Character (KSPC) [8], 2) how many characters can be
typed in a minute or Characters per Minute (CPM) [9] by
first-time users and 3) users’ feedbacks on text typing with
prototypes. I did typing speed evaluation with CPM instead
of Word per Minute (WPM), because there is no standard
definition for a word in Myanmar, Bangla and Khmer like
in English (i.e. common definition of a word = 5 characters
including spaces) [9]. To get users’ feedbacks on text typ-
ing with prototypes, I gave them four Likert scales (1-5)
questions, which are 1) Difficult-Easy, 2) Painful-
Enjoyable, 3) Slow-Fast and 4) Slow-Fast.

Prototypes of PM

I developed mobile phone text input simulation prototype.
Keypad mapping for text input simulation can be config-
ured with configuration files (see Fig.7). I proposed charac-
ter assignments on mobile phone keypad or keyboard map-
ping for Myanmar and Bangla languages based on PM con-
cept [2], [3], [4].

The experiment result indicates that PM enables appropri-
ate typing speeds with various input devices, 31% faster
than normal multi-tap in Myanmar language and 46%
faster than AKTEL key mapping in Bangla language.
When I compare “Keystrokes” for each model, PM re-
quires more keystrokes, since all consonants are assigned
as a list only onto No.5 key. And thus, typing of conso-
nants requires pressing of some arrow keys. But this model

achieves the highest tapping speed because users can type
consonants simply by selecting from the list.
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Figure 7: Positional Mapping prototype (left: running Myanmar
configuration file and right: running Bangla configuration file)

I also implemented PM prototype for PDA and made user
experiment for Myanmar language. I created this prototype
in order to prove that my PM is applicable not only for key
based text input methods but also for pen based text inputs
[4]. In PDA, users can easily type Myanmar language with
stylus. Typing speed goes up compared to previous mobile
phone prototypes, since users can directly reach the desired
letters shown on the PDA screen. The average typing speed
of PDA by five first-time users is 23.9 CPM, and good
responses and valuable suggestions were given from them
at the follow up discussions.

Prototypes of PG

I developed PG prototypes for Myanmar and Khmer, which
are usable with pen stylus, trackball or mouse [6]. Average
CPM for PG with first-time users for Myanmar language is
19.27 CPM with mouse and 14.29 CPM with pen. As for
Khmer language, it is 17.69 CPM with mouse and 17.72
CPM with trackball.

It is desirable to compare user study results of my proto-
type with handwriting; however, there is no handwritten
text input system for Myanmar and Khmer language yet.
PG concept is very simple and easy to understand. With my
prototypes, even first-time users can type Myanmar and
Khmer text with appropriate typing speed. I use very few
gesture commands for text input (basically four gesture
commands such as left, right, up and down), and thus, it is
a possible typing method not only for children but also for
handicapped people. PG text input concept is applicable for
many other input methods such as hand gesture, eye gaze
and brain input etc. and also extendable for other similar
syllabic languages.



Prototypes of PP

I developed PP prototypes for Myanmar and Khmer lan-
guages and held initial user studies [6], [7]. Their result
shows that the average typing speed of PP text entry
method to finish six Myanmar sentences is 3 minutes 15
seconds (32.62 CPM) by mouse and 3 minutes 21 seconds
(31.64 CPM) by stylus pen. As for Khmer, the average
typing speed is 5 minutes 44 seconds (24.62 CPM) by
mouse, with the fastest typing speed 4 minutes 11 seconds
(32.27 CPM) and the slowest typing speed 9 minutes 48
seconds (13.78 CPM).

Although PP is a new text input concept, even first-time
users including 5-year-old children can understand it and
type with appropriate typing speed. Users sometimes face
difficulties in dividing a word into each consonant cluster,
but I believe that this difficulty will be gradually overcome
through typing practice. PP text input method is applicable
for many kinds of mobile devices, as almost all current
mobile devices contain four directional arrow keys (e.g.
Nokia N76 mobile phone, Dell X51 PDA, Sony PSP port-
able game player and XO laptop).

FUTURE WORK

So far, I have made evaluations of my proposals with
KSPC, CPM and users’ Likert scales. My future work will
focus on evaluation with typing error rate and learning
curve on my proposed concepts of keyboard mapping, ges-
ture text input interfaces and consonant cluster prediction. I
have already developed PG prototype for Bangla language,
and am now developing PP prototype for Thai language. I
also plan to make user study and follow up analysis in the
near future.

RESEARCH CONTRIBUTION

In total, my thesis will contribute to the text input inter-
faces for Asian language mobile devices. At the initial user
study, only five minutes were given to participants as prac-
tice time followed by the explanation of PM, PG and PP
concepts, but even first-time users including children suc-
cessfully typed with appropriate CPM. From this result, it
is proved that PM, PG and PP approach is user-friendly. In
addition, I would say that keyboard mapping, gesture text
input and predictive method based on word formation or
consonant cluster combination structure is practical and
applicable for various syllabic based Asian languages as
well.

ACKNOWLEDGMENTS
I would like to thank my supervisor Prof. Yoshiyori
URANO for his great support for my research work as well
as scholarship offered by Japanese Ministry of Education,
Culture, Sports, Science and Technology (MEXT) through-
out my doctoral course.

REFERENCES

1.

Grover, D. L., King, M. T., and Kuschler, C. A. Patent
No. US5818437, Reduced keyboard disambiguating
computer. Tegic Communications, Inc., Seattle, WA
(1998).

. Ye Kyaw Thu and Yoshiyori URANO, “Positional

Mapping Multi-tap for Myanmar Language”, in pro-
ceeding of the 12th International Conference on Hu-
man—Computer Interaction (HCI International 2007),
July 22~27, 2007, Beijing International Convention
Center, Beijing, P.R.China, (Proceedings Volume 2,
LNCS 4551, ISBN: 978-3-540-73106-1) Page 486 —
495

. Ye Kyaw Thu and Yoshiyori URANO, “Positional

Mapping Myanmar Text Input Scheme for Mobile De-
vices”, in proceeding of the International Conference
on Human Computer Interaction with Mobile Devices
and Services (MobileHCI 07), September 9~12, Singa-
pore Polytechnic Auditorium, Singapore, Page 153 —
160

. Ye Kyaw Thu and Yoshiyori URANO, "Positional

Mapping: Keyboard Mapping Based on Characters
Writing Positions for Mobile Devices", in proceeding of
the 9th International Conference on Multimodal Inter-
faces (ICMI 2007), November 12~15, Nagoya, Japan,
Page 110 - 117T9

. Ye Kyaw Thu, Ouk Phavy and Yoshiyori URANO,

“Positional Gesture for Advanced Smart Terminals:
Simple Gesture Text Input for Syllabic Scripts Like
Myanmar, Khmer and Bangla”, in proceedings of the
first ITU-T Kaleidoscope Academic Conference, May
12~13, 2008, Geneva, Switzerland, Page 77 — 84

. Ye Kyaw Thu and Yoshiyori URANO, "Positional Pre-

diction: Consonant Cluster Prediction Text Entry
Method for Burmese (Myanmar Language)", in pro-
ceeding of the 26th ACM Conference on Human Fac-
tors in Computing systems (CHI 2008), April 5~10,
Florence, Italy, Page 3783-3788

. Ye Kyaw Thu, Ouk Phavy, Yoshiyori URANO and

Mitsuji MATSUMOTO, “Positional Prediction for
Khmer Language (Cluster Predictive Text Entry
Method in Mobile Devices)”, IIEE]J 4th Mobile Image
Research Meeting, March 4, 2008, International Con-
ference Center, Waseda University, Tokyo, Japan, Page
5-10

. MacKenzie, I. S. (2002). KSPC (keystrokes per charac-

ter) as a characteristic of text entry techniques. Pro-
ceedings of the Fourth International Symposium on
Human Computer Interaction with Mobile Devices, pp.
195-210. Heidelberg, Germany: Springer-Verlag.

. MacKenzie, I.S. and Kumiko Tanaka-Ishii, Text Entry

Systems (Mobility, Accessibility, Universality), (Morgan
Kaufmann Press, 2007)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


