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Abstract—To achieve ultra-realistic communications (URC), a
three-dimensional (3D) sound field recording and reproducing
system using spatial sound features is promising. It utilizes sound
source positions and original source signals as features. On
the other hand, sound source orientations (such as speaker’s
orientation) have been neglected, though they are necessary
for high-performance URC. In this paper, we propose a 3D
sound field recording and reproducing system that includes
sound source orientation. For the recording part, we applied
and evaluated a sound source orientation estimation method
based on orientation-extended beamforming. This method re-
quires transfer functions for all possible source positions and
orientations, which should be either measured or calculated.
Measured transfer functions have high accuracy because all
characteristics, such as reverberations and diffractions, are taken
into account. Calculated transfer functions are obtained for any
environment without measurements. We performed experiments
to evaluate the orientation estimation method using transfer func-
tions obtained by both practical measurements and calculations
using acoustic simulation based on wave theory. The experimental
results show that our estimation method has sufficient capability
using both measured and calculated transfer functions. For the
reproducing part, we evaluated impulse responses versus sound
source orientation. The evaluation results revealed significant
differences in both objective and subjective scores. This proves
that our system achieves higher performance than conventional
ones that do not utilize orientation features.

I. I NTRODUCTION

To achieve ultra-realistic communications (URC), people
have studied recording and reproducing techniques for image
and acoustic information [1], [2]. For acoustic information,
a recording and reproducing system using multiple micro-
phones (non-parametric method) is often used [3]. This system
achieves URC, but must treat a large amount of data because
of the multichannel acoustic waveform signals and does not
have enough flexibility for various manipulations, such as
position changes for individual sound sources. On the other
hand, the parametric method records and reproduces a three-
dimensional (3D) sound field using only its features and
requires less data, so it is suitable for many applications
[2]. The common features are the sound source positions
and original source signals, which are obtained by sound
source localization and separation methods, respectively. For
this method, sound source orientation has not been used, even

though sound source orientation is important for recording 3D
sound field acoustic features with high accuracy. For example,
in a multi-party situation, to understand whom a speaker is
talking to, one requires the speaker’s orientation. Similarly, for
realistic reproduction of a musical performance using multiple
instruments in a concert hall, instruments directivities are
important. Consequently, a sound source orientation estimation
method is essential to achieve URC. In this paper, we propose
a parametric 3D sound field recording and reproducing system
that includes sound source orientation.

II. SYSTEM OVERVIEW

An overview of our 3D sound field recording and reproduc-
ing system is shown in Fig. 1. The system consists of recording
and reproducing parts.

For the recording part, we use a smart-room that has a
microphone array. The multi-input signals from the sound
sources (human and instruments) are recorded by the mi-
crophone array. The sound sources (for example, human and
instruments) in this room are labeledS1, S2, · · · , Sn. Acoustic
waveform signals from the sound sources are recorded as
multi-input signals by the microphone array. Using these
signals, the sound source localization part estimates each
sound source position (x, y, zfor S1 to Sn). After that, the
estimated data and signals are used by the sound source
separation and orientation estimation methods to estimate the
original signal of each sound source (s1(t), s2(t), · · · , sn(t))
and each sound source orientation (θ, φfor S1 to Sn). The
sound source orientation estimation requires transfer functions
for all possible combinations of the source positions and
orientations. The transfer functions are stored as a database
obtained by practical measurements or acoustic simulations in
advance. For these processes, 3D sound field parametric data
is estimated.

In the reproducing part, the 3D sound field features are
applied to create a reproducing field. The field can be a real or
virtual one. For a real field, a reproducing field and equipment
such as microphones and loudspeakers are required. On the
other hand, for a virtual field, a simulation engine is required.
Location data and orientation data forS1 are applied and
manipulated for the reproducing field’s sound source as a
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Figure 1. Overview of 3D sound field recording and reproducing system including sound source orientation.

Figure 2. Model of wave propagation including sound source orientation.

phantom source forS1. The transfer function for reproducing
is obtained usingthe impulse response from the phantom
source to the microphone. Then, the synthesized signal forS1

is calculated from the convolution of the original signal (s1(t))
and this transfer function. In a similar way, the synthesized
signals forS2 to Sn are calculated. As a result, the reproduced
signal is obtained for the combination of all the synthesized
signals.

Since sound source localization and separation are com-
monly used techniques [4], [5], we focus on the sound source
orientation estimation in the following section.

III. SOUND SOURCE ORIENTATION ESTIMATION

Okamotoet al. proposed a method to estimate all-around
directivity of a sound source, although this method is not appli-
cable for sound source separation [6]. We use the orientation-
extended beamforming method for sound source orientation
estimation. Beamforming is one of the methods for sound
source localization and applicable for sound source separa-
tion. Orientation-extended beamforming can estimate not only
sound source locations but also sound source orientations by
using transfer functions extended for sound source orienta-
tion [7]. This beamforming process is equivalent to pattern
matching between the input signal and the transfer function
database. Here, we show the algorithm of orientation-extended
beamforming using database matching.

A. Transfer function extended for sound source orientation

A model of wave propagation including sound source ori-
entation using a microphone array is shown in Fig. 2.S(ω)

is the frequency response of a sound source (human speaker),
whereω is the angular frequency.Mk is thek-th microphone
(k = 1, 2, · · · , N). Hk(ω, θ) is the transfer function from the
sound source orientated atθ◦ to the k-th microphone. We
assume that the sound source position has been determined
through a localization process and abbreviate the position
variables in the following equations. The received signalXk

at microphoneMk is represented by

Xk(ω) = S(ω)Hk(ω). (1)

Transfer functions are represented by a vector:

h(ω, θ) = [|H1(ω, θ)|, · · · , |HN (ω, θ)|]T , (2)

whereT is the transpose. In this equation, we take only ampli-
tude components fromHN (ω, θ) because phase components
are easily affected by environmental changes in the high-
frequency band, so this amplitude extraction avoids precision
degradation.

B. Transfer function database

We make a transfer function database as a set of transfer
function vectors. The transfer function vector from a sound
source is calculated as

h0(ω, θ) =
h(ω, θ)√

h(ω, θ)Hh(ω, θ)
=

h(ω, θ)
|h(ω, θ)|

, (3)

whereH is the transpose operation with complex conjugation.
Therefore,h0(ω, θ) does not include any features of the output
equipment (loudspeaker frequency characteristics etc.).

C. Sound source orientation estimation using transfer function
database

Input signals are represented by the received signal vector:

X(ω, θs) = [|X1(ω, θs)|, · · · , |XN (ω, θs)|]T , (4)

where θs is the sound source orientation (unknown data).
XN (ω, θs) consists of only amplitude components. The nor-
malizedX(ω, θs) is calculated as

X0(ω, θs) =
S(ω)h(ω, θs)
|S(ω)h(ω, θs)|

=
S(ω)
|S(ω)|

h0(ω, θs). (5)
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We obtain the inner product between Eqs. (3) and (5) as

Cω(ω, θ) = |h0(ω, θ)HX0(ω, θs)|

=
∣∣∣∣ S(ω)
|S(ω)|

h0(ω, θs)
∣∣∣∣

= |h0(ω, θ)Hh0(ω, θs)|, (6)

where Cω(ω, θ) represents the similarity between transfer
functions forθ andθs.

The function of estimated orientationC(θ) without ω is
calculated as

C(θ) =
∑
ω

w(ω, t)Cω(ω, θ), (7)

where w(ω, t) is a weight function for masking non-speech
and noise separation. To make the weight function, we used
histogram-based recursive level estimation (HRLE) masking
[8]. If C(θ) is maximum,θ is the estimated orientation̂θ.

D. Design of transfer function database

The transfer function database including all possible speaker
positions and orientations should be prepared in advance.
There are two ways to make transfer functions. One is to use
practical measurement. Measured transfer functions have high
accuracy because all characteristics, such as reverberations
and diffractions, are taken into account. But such practical
measurements are time-consuming and sometimes physically
difficult. An automatic measurement system also has difficul-
ties because it is only available in controlled environments
and its cost is high. The other way is acoustic simulation.
This makes it easy to change sound source positions and
orientations and obtain the transfer functions. Therefore, if the
environments are accurately simulated, any transfer functions
can be obtained without any measurement. This makes our
system more practical.

IV. EVALUATION OF SOUND SOURCE ORIENTATION

ESTIMATION

We evaluated the precision of our sound source orientation
estimation method. We calculated transfer functions using both
practical measurement and acoustic simulation and evaluated
the availability for sound source orientation estimation. Here,
we describe these evaluations and show how to calculate
highly accurate transfer functions using acoustic simulation
that includes sound source directivity. The target accuracy was
an estimation error of at most 45◦.

A. Recording environment

The experimental room is shown in Fig. 3. The room size
is 7.0 m× 4.0 m ×3.2 m. This room has 96 microphones
embedded in the walls and kitchen shelf. The microphone
positions are shown in Fig. 4. The reverberation time is
approximately 230 ms. The sound source positions were set
at the center of the room.

Microphones are embedded 

in the wall.

Microphones 

Microphones

Kitchen sink

Figure 3. Experimental room.

Figure 4. Microphone positions.

B. Calculation of transfer function database in practical mea-
surement

We measured impulse responses at the 96 microphones
usingan automatic measuring system. The sound source was
a loudspeaker (GENELEC 1029A) set at the room’s center.
The number of loudspeaker orientations was 8 (45◦ steps). As
sound source signals, we used swept-sine signals having214

samples. The sampling frequency was 16 kHz.

C. Calculation of transfer function database by acoustic sim-
ulation

1) Simulation engine:To apply acoustic simulation to
speaker orientation estimation, we need a simulation engine
that has high numerical precision and can make directivity
patterns. To meet these requirements, we used acoustic nu-
merical calculation software COMFIDA version 2.03 (Nit-
tobo Acoustic Engineering Co., Ltd.). This engine is based
on a finite difference time domain (FDTD) method [9]. In
acoustic simulation, calculation methods are classified into
roughly two types: geometrical-based and wave-based meth-
ods. Geometrical-based methods simulate wave propagations
as a trace, so they cannot simulate wave properties such as
phase interference, diffraction, and eigenmodes. On the other
hand, wave-based methods are based on wave acoustic theory,
so they can simulate wave properties accurately. FDTD is
a wave-based method. It can easily reflect physical values
(density, velocity, etc.) and can reproduce room environment
properties (size, reflection coefficient, etc.). Therefore, we
chose an FDTD-based simulator. Moreover, the engine we
chose uses a compact finite difference technique [10] to
improve the numerical precision.
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Figure 6. Sound pressure map.

2) Numerical precision evaluation:We evaluated the nu-
merical precision of this engine. In the FDTDmethod, sim-
ulated space is digitized to a lattice. Numerical precision
depends strongly on the ratio of the space lattice interval
(∆L) to the wavelength (λ). If λ/∆L is not large enough,
numerical errors in wave propagation grow in amplitude
and phase components. These errors increase in proportion
to the wave propagation distance. These effects are called
’numerical dispersion’. The relation between decay errors
regarding propagation distance andλ/∆L in this engine is
shown in Fig. 5. These decay errors are represented by the
difference in sound pressure levels obtained by calculation and
by theoretical analysis. We evaluated the levels at points 2, 3,
4, and 5 m away from the sound source in comparison with 1
m away. For stable numerical precision,λ/∆L should be set
to more than 3.

3) Directivity pattern reproduction:In the FDTD method,
we reproduced directivity patterns by modeling the shape of
the sound source. A sound pressure map simulated by FDTD
is shown in Fig. 6. In the left figure, the sound source was
an omni-directional point source normally used in FDTD. To
reproduce the directivity patterns, we used the FDTD method
to combine a point source and the simplified source shape. The
right figure is an example of directivity pattern reproduction.
Although several studies on coping with sound source direc-
tivity have been reported, this method has the advantages of
simplicity and applicability. It also has the advantage that the
diffractions of every frequency are simulated precisely because
FDTD is based on wave theory.

4) Loudspeaker directivity patterns:We simulated loud-
speaker directivity patterns and evaluated them in the hori-

Figure 7. GENELEC 1029A. Figure 8. Loudspeaker model.

zontal plane. The GENELEC 1029A loudspeaker is shown in
Fig. 7 and the model designed for the simulationis shown
in Fig. 8. This model is a combination of a rigid cube with
a cylindrical hollow and a point source. This simple shape
ignores the details of the loudspeaker’s shape and properties,
such as sound absorption coefficient and baffle vibrations. The
parameters x, y, z, r, and d are given in Table I. Model 1 is
the set of parameters closest to a practical loudspeaker shape.
To evaluate the effects of parameter differences, we changed
parameters r and d in Model 2 and x and y in Model 3.
The loudspeaker directivity patterns at 1000 Hz obtained by
simulation and practical measurement are shown in Fig. 9,
whereθ = 0◦ is the front of the loudspeaker. This figure shows
that our method approximately reproduced the loudspeaker
directivity patterns. Comparing practical measurement with
Models 1, 2, and 3, we found that parameters r and d were
less important than x and y.

TABLE I
LOUDSPEAKER MODEL PARAMETERS.

Size x, y, z, r, d [m]
Model 1 0.14, 0.20, 0.24, 0.02, 0.12
Model 2 0.14, 0.20, 0.24, 0.04, 0.08
Model 3 0.22, 0.10, 0.24, 0.02, 0.12
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5) Calculation of transfer functions:We simulated impulse
responses that had been measured in practice. Thesimulated
experimental room is shown in Fig. 10. The many small
spheres are evaluation points for simulating microphones. The
loudspeaker was designed using the method described in the
previous section. The modeling parameters were set to [x, y,
z, r, d] = [0.14, 0.20, 0.24, 0, 0] because r and d were assumed
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Figure 10. Simulated experimental room.

to be ineffective for directivity pattern representation. To
reduce the amount of workingmemory required, we digitized
the experimental room to a nonuniform lattice. Around the
loudspeaker model and evaluation points,∆L was 0.02 m;
elsewhere, it was 0.08 m. The sound source produced pulse
signals with flat frequency characteristics from 500 to 2500
Hz. The sampling frequency was 48 kHz. Considering numer-
ical dispersion, the calculations were stable in the frequency
band from 500 to 1400 Hz.

D. Sound source signal

We used speech and noise signals as the sound source
signals. The speech signals were recorded at the center of
the experimental room. A female speaker uttered “a, i, u, e,
o”. The noise signals were calculated by convolution using
impulse responses obtained by both practical measurement
and acoustic simulation. For all signals, the number of sound
source orientations was 4 (90◦ steps). All input signals were
transformed into the frequency domain by fast Fourier trans-
form (FFT) using 1024 points.

E. Results

The estimation errors for speaker orientations are shown
in Fig. 11. This figure shows two frequency band patterns:
500–1400 Hz and 500–2500 Hz. The sound source signals
were noise and speech signals, denoted NOISE and SPEECH,
respectively, and measured and simulated transfer functions,
denoted PRA and SIM, respectively. Errors are shown as aver-
ages of all orientations. In this figure, the errors for estimation
using convolution signals for the sound source signals are
approximately 10◦. In the case where speech was used for
the input data, the errors for estimation by acoustic simulation
and practical measurement are about 25◦ and about 10◦,
respectively. These results show that the estimation accuracy
is sufficiently greater than the target accuracy.

V. EVALUATION OF SOUND SOURCE ORIENTATION FOR

REPRODUCING

We evaluated the impulse responses with sound source
orientation for reproduction. For reproduction, we used a geo-
metrical acoustic simulation engine CATT-acoustic ver. 8.0. As
discussed previously, this method cannot simulate sound wave
characteristics exactly. However, it is sufficient to simulate
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echo patterns and impulse responses roughly. Moreover, it
easily can simulate sound propagation in varioussound fields,
so it is commonly used for reproducing 3D sound fields. The
reproducing field was a small hall (Fig. 12). The hall size
is approximately 8.0 m×21.0 m ×8.0 m. The microphone
position was set at the center of the hall. The sound source
position was the center of the hall’s stage 5.0 m away from the
sound source. The sound source directivity was the cardioid
pattern. The sound source orientation could be manipulated.
(When the sound source was oriented toward the microphone,
its orientation was 0◦.) We reproduced impulse responses
with eight orientations (45◦ steps) and made objective and
subjective evaluations. These impulse responses were recorded
binaurally.

A. Objective evaluation

Impulse responses in the small hall are shown in Fig. 13.
The temporal peaks and impulse response intensities were not
the same.

The acoustic parameters for objective evaluation are given
in Table II. ParameterD50 (Definition) is the ratio of early
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TABLE II
OBJECTIVE PARAMETERS.

Sound source orientation [deg.]
0 45 90 135 180 225 270 315

D50 [%] 69.5 46.3 41.9 38 42.5 38.2 42.3 45.9
C80 [dB] 5.1 1.5 0.8 0.6 1 0.5 1 1.6

sound energy to total sound energy. It is defined in Eq. (8)
and expressed as a percentage, wherep is the soundpressure.
ParameterC80 (Clarity) is the ratio of early sound energy
to late arriving sound energy. It is defined in Eq. (9) and
expressed in dB. This table especially shows the objective
differences between the impulse responses from the sound
source when it was oriented toward the microphone and
oriented elsewhere.

D50 =

∫ 50ms

0
p2(t)dt∫∞

0
p2(t)dt

(8)

C80 = 10 log
(

D80

1 − D80

)
(9)

B. Subjective evaluation

We performed a subjective experiment for these impulse
responses. For this experiment, we convoluted a speech sig-
nal with each impulse response. Therefore, we used these
synthesized signals as sound source signals that included
orientation. The speech signal was “You’ll mark the book
please.” spoken by a male speaker. In this experiment, a subject
listened to two continuous speech signals through headphones
in random order. The subject reported whether the signal
orientations were the same or not. This trial was repeated for
all combinations. Each subject participated in all trials four
times. The number of subjects was 3.

The accuracy rate for this subjective experiment for each
sound source orientation is shown in Fig. 14. In the case
where the sound source orientation was 0, 45, 180, 315◦,
the accuracy rate was approximately 80%. This experimental
result shows that a human distinguishes differences in sound
source orientation relatively.

0

10

20

30

40

50

60

70

80

90

100

0 45 90 135 180 225 270 315

Sound source orientation [deg.]

A
c
c
u
ra

c
y
 r

a
te

 [
%

]

Figure 14. Accuracy rate for subjective evaluation.

VI. CONCLUSION

In this paper, we proposed a 3D sound field recording and
reproducing method that includes sound source orientation.
For the recording part, we used a sound source orientation
estimation method based on orientation-extended beamform-
ing. We performed experiments to evaluate the orientation
estimation method using transfer functions obtained by both
practical measurement and calculation using acoustic simu-
lation based on wave theory. The experimental results show
that our estimation method has sufficient capability using both
measured and calculated transfer functions. For the repro-
ducing part, we evaluated impulse responses versus sound
source orientation. The evaluation results revealed significant
differences in both objective and subjective scores. This proves
that our system achieves higher performance than conventional
ones that do not utilize orientation features. Our future work
is to extend the sound source orientations to directivities and
apply 3D sound field recording and reproducing including
sound source orientation estimation to a system that can
perform the processing in real time.

REFERENCES

[1] J. Ohyaet al., “Virtual Space Teleconferencing: Real-Time Reproduction
of 3D Human Images,”J. Visual Communication and Image Representa-
tion, vol. 6, no. 1, pp. 1–25, 1995.

[2] T. Betlehem and T. D. Abhayapala, “Theory and design of sound field
reproduction in reverberant rooms,”J. Acoust. Soc. Am., vol. 117, no. 4,
pp. 2100–2111, 2005.

[3] T. Kimura et al., “Development of Real System in Near 3D Sound Field
Reproduction System Using Directional Loudspeakers and Wave Field
Synthesis,”WESPAC, vol. 164, pp. 1–6, 2009.

[4] F. Asanoet al., “Real-time Sound Source Localization and Separation
System and its Application to Automatic Speech Recognition,”EU-
ROSPEECH 2001, 2001, pp. 1013–1016.

[5] V. Rogijen et al., “Acoustic source number estimation using support vec-
tor machine and its application to source localization/separation system,”
IEICE EA, vol. 102, no. 249, pp. 25–30, 2002.

[6] T. Okamotoet al., “Toward an editable sound-space system using high-
resolution sound properties,”Proc. IWPASH, P29, 2009.

[7] H. Nakajimaet al., “Real-time sound source orientation estimation using
a 96 channel microphone array,”IROS-2009, 2009, pp. 676–683.

[8] H. Nakajimaet al., “An easily-configurable robot audition system using
histogram-based recursive level estimation,”IROS-2010(to be appeared).

[9] H. Tsuru and R. Iwatsu, “Accurate numerical prediction of acoustic wave
propagation,”Int. J. Adapt. Control Signal Process., vol. 24, pp. 128–141,
2010.

[10] S. K. Lele, “Compact finite difference scheme with spectral-like reso-
lution,” J. Comput. Phys, vol. 103, pp. 16–42, 1992.

219


	proceedings
	front  matters
	Cover
	sponsors
	copyright
	MessagefromtheGeneralChair
	MessagefromtheTechnicalProgramCommitteeChair
	Organizing Committee
	Steering Committee
	Technical Program Committee
	Technical Program
	TABLE OF CONTENTS

	PartⅠ：Keynote Speeches
	PSEUDO NATURALLANGUAGE VS. CONTROLLED NATURAL LANGUAGE
	paper

	INFORMATIONANALYSIS TECHNOLOGY FOR UNIVERSAL
COMMUNICATION
	NEWRESOURCES TRIGGER NEWTECHNOLOGIES

	PartⅡ: Oral Papers
	track 1 Speech and LanguageProcessing
	session 1 Machine Translation
	Joint Tokenization, Parsing, and Translation
	Domain Adaptation for Statistical Machine
Translation in Development Corpus Selection
	Discriminative Reranking for SMT using Various Global Features
	Head- and Relation-Driven Tree-to-Tree Translation
Using Phrases in a Monolingual Corpus

	Session3:
Concept Maps &ServicesinCloud
	Structuring andManipulating Hand-Drawn ConceptMaps
	A Geometric Approach
to Approximate Continuous k-Median Query
	A Relation-Based Services Management Mechanism
for Service Computing
	Services in the Cloud Computing Era: A Survey

	Session 4: Speech Processing 
	HMM Based Speech Synthesis with Global Variance Training Method
	A Preliminary Exploration on Tone Error Detection
in Mandarin Based on Clustering
	Korean Pronunciation Variation Modeling
With Probabilistic Bayesian Networks
	Improving Spontaneous English ASR Using
a Joint-sequence Pronunciation Model

	Session 6: Data Cloud
	Storage and Index Support for Data IntensiveWebApplications
	Paper

	Materialized View Maintenance in Columnar Storage for Massive Data Analysis
	Optimization of Multi-Join Query Processing within
MapReduce
	Searching XML Data by SLCA on a MapReduce
Cluster

	Session 7: Multilinguality
	A Large Synchronous Corpus as Monitoring Corpus:
	Generating Information-Rich Taxonomy from
Wikipedia
	Language Grid Toolbox: Open Source
Multi-language Community Site
	Comparison of MOS Evaluation Characteristics
for Chinese, Japanese, and English in IP Telephony

	Session 8: Information Extraction
	STRUCTURED POI DATA EXTRACTION FROMINTERNET NEWS
	Structured POI data Extraction from Internet News

	Organizing Information on the Web to Support User Judgments on Information Credibility
	Web Text Classification for Response Generation
in Spoken Decision Support Dialogue Systems
	Expertise Analysis of Information Senders of
Web Pages

	Session 9: Machine Learning in Language Processing
	Large Scale Similarity-based Relation Expansion
	Automated Chinese Essay Scoring Using
Vector Space Models
	I.  Introduction 
	II. Word-based and Latent Semantic-based Vector Space Models
	A. Word-based Vector Space Model (W-VSM)
	B. Latent Semantic-based Vector Space Model (LS-VSM)

	III. The improved VSM
	A. Weight Adapted Word-based Vector Space Model (WAW-VSM)
	B. Sequence Latent Semantic-based Vector Space Model(SLS-VSM)

	IV. System Introduction
	V. Experimental Results and Discussion
	A. Experiment corpus
	B. Performance measurement
	C. Performance based on the results and discussion

	VI. Conclusion
	Acknowledgement
	References


	Kana-to-kanji Conversion Method Using Markov
Chain Model of Words in Bunsetsu
	I.  Introduction
	II. Basic Idea for Probabilistic Kana-to-kanji Conversion
	A. Probabilistic Language Model
	B. Markov Chain Model of Words
	C. Solution to Problems

	III. Kana-to-kanji Conversion Method
	A. Previous Proposed Method (Method-B1)
	B. New Proposed Method (Method-B2)
	C. Evaluation Criteria for Kana-to-kanji Conversion
	1) Accumulative Accuracy Rate
	2) Precision Rate and Recall Rate


	IV. Experiments and Discussion
	A. Experimental Condition
	1) Corpus
	2) Input Data
	3) Conversion Method
	4) Dictionary
	5) Compared Market Product
	6) Judgment Criteria

	B. Experimental Results and Discussion
	1) Accuracy Rate for Boundaries of Kana Word
	2) Accuracy Rate for Kana-to-kanji Conversion
	3) Precision Rate and Recall Rate


	V. Conclusion
	References


	Unsupervised Text Pattern Learning Using
Minimum Description Length

	Session 10: Word Sense Disambiguation
	UsingWord Sense Disambiguation for Semantic Role Labeling
	Using Word Sense Disambiguation
for Semantic Role Labeling

	Learning Topic Knowledge to Improve Chinese
Word Sense Disambiguation
	One Sense per Context Cluster: Improving Word Sense Disambiguation Using Web-Scale Phrase Clustering


	Track 2:  Ultra Realistic Communications
	Session2:   3d Visualization, Imaging And Display Technologies
	3D Modeling and Augmented Reality
	Augmented Reality Aided Jet Engine
Assembly and Disassembly Guidance System

	8K4K-size Computer Generated Hologram
for 3-D Visual System Using Rendering Technology
	Do 3D Images Help Social Interaction? :
A Study in Remote Music Education
	Color Calibration for Multi-camera Imaging Systems
	I.  Introduction 
	II. related work
	III. multi-camera color calibration
	IV. Experiments
	A. Setup
	B. Specifications of the experimental setup
	C. Evaluation Method
	D. Objective evaluation results

	V. conclusions
	References



	Session 5: 3D sound processing
	Modeling style and variation in human motion
	Modeling Subject-specific Normal Walking Style

	3D Sound Field Recording and Reproducing
System including Sound Source Orientation
	Comparative Performance Evaluation of Near 3D
Sound Field Reproduction System with Directional
Loudspeakers and Wave Field Synthesis
	Sound-Field Lattice Gas Cellular Automaton
for Real-Time Acoustic Rendering

	Session 11: Virtual reality
	Sequential Data Visualization
	An Image-Driven Mining Approach for Opacity
Transfer Function

	Estimating human body segment parameters
using motion capture data
	A Performative User Interface
for the Control of Responsive Character


	Track 3: Sensor and  Human-interaction
	Session 12: Human Interaction
	Recent Progress in Vision-based HCI
	HMM-based Sign Recognition in Consideration of
Motion Diversity
	Effects of Delayed Presentation of Self-Embodied
Avatar Motion with Network Delay
	I.  Introduction (Heading 1)
	II. VirtualActor
	III. Communication Experiment under the Condition of Random Delay
	A. Experimental Setup
	B. Results of Sensory Evaluation

	IV. Communication Experiment Under the condition of Delayed Feedback of Talker's Own Voice or Avatar's Motion
	 Experimental Setup
	B. Results of Sensory Evaluation

	V. Discussion
	A. Results of Sensory Evaluation
	B. Timing of the Delay in Feedback Presentation

	VI. Conclusion
	References





	Part Ⅲ Poster Papers
	Track 1:  Speech and Language Processing
	A Fixed-Point Decoding Approach for Statistical
Machine Translation on Mobile Terminals
	The Structure of Unseen Trigrams
and its Application to Language Models:
a First Investigation
	Chinese Scientific & Technical Vocabulary System
for Domain Content Computing
	StatisticalMachine Translation Based on LDA
	An Automatic Acquisition of Domain Knowledge
from List-Structrued Text in Baidu Encyclopedia
	Combining Dependency Parsing with
Shallow Semantic Analysis
for Chinese Opinion-Element Relation Identification
	Translation Table Compression under End-Tagged
Dense Code
	An XML-Based Semantic Parser for Traditional
Arabic
	Chinese-Uyghur Statistical Machine Translation: the
Initial Explorations
	The Design and Implementation of VDEA
	An N-Gram-and-Wikipedia Joint Approach to Natural
Language Identification
	A New Linguistic Feature for Automated Essay Scoring
	Exploring Personal Name Disambiguation from
Name Understanding
	Object Name Search based on User’s Description
in Extraction and Validation Approach
	Identification of Malicious Web Pages for Crawling
Based on Network-Related Attributes of Web Server
	Entering Tone Recognition with Hybrid Method1
	InForCE: Forum Data Crawling with Information Extraction

	Track 2:  Ultra Realistic Communications
	An Image Reconstruction Algorithm based on
Compressed Sensing Using Conjugate Gradient
	Real-Time Speech-Driven Lip Synchronization
	Concealed object detection using passive millimeter wave imaging

	Track 3: Sensor and Human-interaction
	On the Human Ability to Auditorily Perceive
Human Speaker’s Facing Angle
	An Agent-Based Architecture for Participatory
Sensing Platform


	Part Ⅳ: Demo systems
	Multilingual Machine Translation System
	Minna no Hon'yaku
Hosting volunteer translators
	The NICT Concept Dictionary
	Language Grid Toolbox: Open Source Multi-language Community Site
	Network-based multi-lingual speech translation system: VoiceTra
	WISDOM: A Web Information Analysis System
	LJParser:LING-JOIN Web Search & Text Mining
Development Platform
	Patent and Credentials Translation

	Author Index



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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




