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Abstract—We decide and execute our action from many types
of environmental information in our daily lives even if we are not
conscious of being guided. The human action induced from the
oncoming person’s movement is the collision avoidance of passing
each other. In collision avoidance, we chiefly judge the avoidance
direction from visual information. Especially, it is important to get
the information from oncoming person’s body part and avoidance
timing in each other. Then, we make an experiment to judge the
avoidance direction by watching the masking movie of oncoming
person’s body part. By evaluating this judgment time, it was
clarified oncoming person’s body part is leg in collision avoidance.
Next, it especially paid attention to oncoming person’s leg, and the
relation between the walking cycle and leg position in avoidance
judgment is evaluated. From this result, the avoidance judgment
is possible because the traveling direction can be controlled by
the leg when the leg is lifting and landing. It was clarified
that oncoming person’s walking cycle is important in the action
decision during collision avoidance. So we propose the action
decision model based at the walking cycle.

Index Terms—action decision model, collision avoidance, visual
motion, walking cycle

I. INTRODUCTION

As for us, a safe walking is possible in the crowded
situation. We plan not to collide with the other person, and
the purpose of this is to execute it the decision of the action.
However, it is difficult in the situation very crowded at the
event site and the disaster, etc. to walk safely [1]. Attention
is distributed in the inducement by the emergency light and
the arrow when trying to head for a target place in such a
place and the situation, and consideration is not turned by the
inducement presentation thing. Then, it is important to make
a unconscious inducement system thought that the congestion
situation doesn’t influence us easily, and our safety is kept
direction where it should walk by controlling person’s flow.

We examine the use of the galvanic vestibular stimulation
(GVS) as a device of such an unconscious inducement. GVS
behave on the vestibular apparatus, and change the perception
of the direction of gravitational force. The movement related
in the direction of center of gravity undertakes the influence of
unconsciousness by this action. For example, it is reported that
the direction of walking changes right and left into giving the
illusion that posture has collapsed to the pedestrian by giving
GVS , and the unconscious correction of the posture [2-3].

Hiroaki Mikado
Graduate School of Engineering
Tamagawa University
6-1-1 Tamagawa-gakuen, Machida-shi
Tokyo, Japan
Email: mkdhibec @engs.tamagawa.ac.jp

Takashi Omori
Brain Science Institute
Tamagawa University
6-1-1 Tamagawa-gakuen, Machida-shi
Tokyo, Japan
Email: omori@lab.tamagawa.ac.jp

Up to now, the possibility that the effect of the inducement is
achieved in a consecutive periodic motion has been pointed out
from the walking [4] and minion [5-6] inducement by GVS.

On the other hand, we are generating the walking rhythm
by using CPG(Central Pattern Generator) [7-8] that exists in
the spinal cord while walking. Therefore, a smooth, steady
walking is achieved in the place where it walks the plain, the
stairs, the crowd, and for the first time. It is thought that the
rhythm of CPG is related to the timing generation in various
processes included in walking of perception and the action
decisions and the motion executions etc. It is necessary to
stimulate drawing out the effect of the inducement on the
pedestrian by GVS to its maximum in the appropriate timing
based on the walking cycle. Then, we construct a model of
pedestrian’s action decision process based on a walking cycle
to optimize the intervention effect to walking with the device
such as GVS. Concretely, the scene of passing each other of
the one to one is taken up as a daily walking. We presume
the influence specifying oncoming person’s body necessary for
the action decision at the time of passing each other. And, the
influence of the self-movement when passing each other on
generation is discussed.

II. ACTION DECISION PROCESS OF PASSING EACH OTHER

In this study, we targets an action of passing each other
to which the others observation, the self-decision making and
motion generation for the action decision by walking. In addi-
tion, to make the model simple, the pedestrian goes straight,
and the situation in which the direction is that oncoming person
may evade the collision with the pedestrian. In this case, the
pedestrian observes others, judges the direction of evasion from
information in other’s body site, decides own evasive action
based on it, and is executing his movement (Fig. 1).

As for the judgment of others’ evasion directions, the
body site that seems to be important. So we evaluated to the
judgment by using movie of passing each other by masiking
others’ body sites. From the result of the using others’ body
sites, we consider the influence of own evasive action. Finally,
we measure the body site thought to receive the influence
by using the motion capture system and evaluate whether the
motion generation based on the self action decision gives the
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Fig. 1. Pedestrian’s Action Decision Process

effect to own body site.

A. Gazing Body Part in Passing Each Other

When passing each other with the person, we judge own
direction of evasion from body features of those who oppose
it by obtaining from the sight. Then, we measure the time that
hangs to the judgment when the movie that does oncoming
person’s body site in masking is presented, and presume the
body site necessary for the judgment.

1) Method: Subjects see the movie that those who oppose
it projected onto the projector pass each other leaving the
screen by about three meters in standing position, and judges
oncoming person’s direction of evasion. And subjects were
stepping to image walking, and push the button in oncoming
person’s direction of evasion momentarily at the time of
understood oncoming person’s direction of evasion. However,
the correction in the direction of evasion is no object.

The movie used by the experiment masked the specific body
site all of about 300 frames, and integrated it again (Fig. 2).
Oncoming person’s body was classified into three (head, body,
and foot), and the either was masked because the pedestrian
had gazed at oncoming person’s foot and breast by using
eye track camera. Information obtained from the body site is
limited by using the masked movie, and an important body
site is specified from delay of the judgment by the limitation
for the estimation of the direction of evasion.

2) Results: Figure 3 is a result of having totaled the number
of judgments of body sites where the evasion judgment is
delayed (N=3). The result that the judgment time became
long when it had the foot in masking was shown. Then, it is
thought that we do the evasion judgment by using information
on our feet when passing each other. However, the delay has
been generated by not only one’s feet but also the masking
of the head and the upper-body. It is thought that the head
and the upper-body are seen and judged when the judgment is
difficult only by oncoming person’s feet. Thus, we examined
the possibility that the body site where the evasion judgment

Fig. 2. Masking Movie of Passing Each Other Used by Experiment

was done according to the walking phase (position of the foot
when walking) is different (Fig. 4).
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Fig. 3. Body Site Where the Delay of Judgment by Masking

B. Walking Phase in Evasion Judgment

We make a hypothesis with different body site at which
it gazed when the evasion judgment is done according to
oncoming person’s walking phase at the time of passing each
other. Next, how the walking phases of the body site and those
who opposed it by the gaze influenced was examined.

1) Method: The subjects stand leaving the screen by 3
meters, step to image walking. They push the button in the
direction momentarily at the time of understood oncoming
person’s direction of evasion. However, the correction in the
direction of evasion is no object.
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Fig. 4. Conceptual Chart of Walking Cycle and Evasion Judgment Body Part

The movie used took the situation of passing each other
of the one to one from the other subject side. Four of those
who opposed it directed the right and left foot stepped forward,
and walked ten times of left evasion ten times of right evasion.
In addition, to evaluate the walking phase, the movie of the
side foot position was recorded synchronizing with movie of
passing each other.

2) Results: Four subjects saw 378 animations a day in
the experiment, the evasion judgment was done, and it ex-
perimented on it for five days. Average judgment timing of
each movie was calculated from the experiment, and the
walking phase when judged that was analyzed. The walking
phase classified a foot right and left respectively in four states
“Landed phase”, “Before swing phase”, “Swing phase”, and
“After swing phase”.

Figures 5 and 6 are graphs where the number of judgments
of walking phases of a momentary each foot that the evasion
judgment was done was shown dividing into four oncoming
pedestrians. In the graph, the phase is shown, “L: Landing,
BS: Before Swing, S: Swing, AS: After swing”. Figure 5 is
distribution of the phase in the judgment trice when stepping
forward from the left leg. The judgment result has concentrated
for the period of AS for the period of BS in the right leg
in the left leg. Figure 5 is distribution of the phase in the
judgment trice when stepping forward from the right leg. The
judgment result is Figure 5, the oncoming phase, and has a
lot of judgments in the period of BS in the left leg in AS in
the right leg. As a result, it is suggested that a lot of evasion
judgments be done in “Before swing phase” and “After swing
phase” in the walking phase in operation of passing each other.

C. Walking Phase in Generating Evasion Motion

As for pedestrian’s action decision process, it has been
understood that there is a judgment process of depending on
oncoming person’s walking phase in addition to the process of
others observation and decision of self-action and execution
of self-movements. Not only these factors however but also in
own motion generation, it is possible to a distance of self and
oncoming pedestrian and the influence of own walking phase.
Then, the moved distance of subject’s body (especially, feet)
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Fig. 5. Evasion judgment distribution when left leg is stepped forward. L:
Landing, BS: Before Swing, S: Swing, AS: After swing.
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Fig. 6. Evasion judgment distribution when right leg is stepped forward. L:
Landing, BS: Before Swing, S: Swing, AS: After swing.

at the time of passing each other is measured by using the
motion capture system, the physical exertion for passing each
other is begun, and timing is examined.

1) Method: The distance between oncoming pedestrian and
subject is about 5.2 meters, and they start at time when the
oncoming pedestrian put down his hand both simultaneous. At
this time, both oncoming pedestrian and subject go straight.
The subject evades to the right and left directed beforehand,
and the oncoming pedestrian goes straight and passes each
other. The evasion distance was directed to avoid it when
seeming to collide with subject with oncoming pedestrian.

The subject threaded 13 point in total marker of head 3
points, shoulder 2 points, waist 2 points, knee 2 points, and
ankle 4 points, and oncoming pedestrian threaded 8 points of
waist 2 points, knee 2 points, and ankle 4 points in total. The
subjects walked ten times respectively in right evasion and left
evasion. The motion capture device used the one of made of
Motion Analysis, 12 cameras, and the sampling rate 250Hz.
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2) Results: A right and left rate vector greatly changes into
straight advancement so that the subject may evade right and
left so as not to collide with the oncoming pedestrian. We
analyzed the moment when a right and left speed of the ankle
had greatly changed into the right and left as 0.16m/second or
more as for the threshold as motion generation timing. Figures
7 and 8 show the frequency of the walking phase when the mo-
tion of each subject being tested is generated. In the graph, the
phase is shown, “L: Landing, B.S: Before Swing, S: Swing,
AS': After swing”. Figure 7 is a momentary walking phase
with which subjects generated the evasion motion left, and the
motion generation is often done in the section where the left
leg has landed. Figure 8 shows a momentary walking phase
in which the evasion motion to the right side is generated,
and subjects generate the motion with both of right legs when
landing and the left leg have landed. As a result, the timing at
the motion generation is suggested that the foot in the direction
of evasion landed. However, when the left leg had landed, the
motion was generated about right evasion. Here, the motion
generation tends to do generally by own working foot. The
tendency to generate the motion when the foot in the direction
of evasion had landed was suggested from experimental result
at left evasion. On the other hand, the motion that moved at
half cycle is generated in the direction of evasion by the left
leg at right evasion. As a result, we assume whether subject’s
working foot influences.
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Fig. 7. Walking Phase at Motion Generation When the Left Side is Evaded
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Fig. 8. Walking Phase at Motion Generation When the Right Side is Evaded

III. DISCUSSION
A. The pedestrian’s action decision based on walking cycle

From these experiments, it was shown that we have been
influenced when passing each other at the action decision and
the motion generation according to an oncoming pedestrian
and own walking cycle.

Oncoming person’s body site is observed and the direction
of evasion is judged the start when the pedestrian passes each
other (Fig. 9-1). Concretely, the direction of evasion is judged
from information on oncoming person’s feet in "Before swing
phase” and “After swing phase” by which those who oppose
it can control the direction of the foot. In L and S that the
control of the foot is difficult, it is thought that the direction
of the upper-body and the face is seen, and the direction for
which the oncoming person’s heads is judged.

The pedestrian action decision after the direction of evasion
is judged undertakes the influence of oncoming person’s walk-
ing phase (Fig. 9-2). Because the pedestrian has decided it the
action according to the body site (especially, walking cycle)
at which it gazed by the evasion judgment, the influence is
undertaken from oncoming person’s walking phase though it
only has to do the evasion judgment according to arbitrary
timing.

This timing at the motion generation depends on own walk-
ing phase though the exercise is generated after the decision
of the self action. That is, the motion is generated when the
foot in the direction of evasion can be controlled, and a lot of
the timing occurs to after swing phase (Fig. 9-3).
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Fig. 9. Pedestrian’s Action Decision Process Model in Passing Each Other

B. Possibility of Inducement of Pedestrian Based on Action
Decision Model

In this study, we have experimented the understanding of
the action decision process at the time of person’s passing each
other based on the hypothesis that an effective inducement by
aiming at human action inducement under unconsciousness,

2735



and putting out the inductive stimulus according to the walking
cycle according to appropriate timing.

It is thought that we observe others’ body sites and presume
others’ directions of evasion. However, there is a possibility
of correcting the evasion judgment that the self decided when
inducing it here with the sight device etc. so that the self may
do the evasion judgment. Therefore, it is improper as the timing
of the inducement presentation.

On the other hand, self decides the action according to
others’ walking cycle (3.2). Because the action decision tim-
ing has synchronized with the others’ behavior, there is a
possibility that it is caused to the inducement by inducing
the pedestrian before the action decision. It is expected that
the action decision of unconsciousness is performed by the
inducement as for this method because there is no correction
feedback by own intention. In addition, the action decision
causes a high effect of the inducement because it influences
the motion generation that the self controls. It is thought that
it is the most effective before own evasive action is decided to
induce it under such consideration.

IV. CONCLUSION

In this study, it experimented passing each other of the
one to one for the clarification of the decision process of
the walking action that aimed at the action inducement of
unconscious. As a result, it was suggested that an oncoming
pedestrian and own walking cycle influence at an action
decision of the self and own motion generation. However, it
is necessary to increase the number of subjects so that the
possibility that the motion generation is influenced by the
working foot may remain.

In addition, it wants to examine the inducement device
including GVS, and to examine the inducement experiment.

ACKNOWLEDGMENT

This research is supported by Core Research for Evolu-
tional Science and Technology (CREST), Japan Science and
Technology agency (JST). Professor Taro Maeda and associate
professor Hideyuki Ando gave us a lot of important advices.
We thank their efforts.

REFERENCES

[1] N. Fridman, Gal A. Kaminka, “Towards a Cognitive Model of Crowd
Behavior Based on Social Comparison Theory”, AAAI 2007, pp. 731-
737, 2007.

[2] T. Murofushi, S. Iwasaki, H. Ozeki, M. Ushio, Y. Chihara, “Tone burst-
galvanic ratio of vestibular evoked myogenic potential amplitudes: A new
parameter of vestibular evoked myogenic potential?,” Clinical Neurophys-
iology vol. 118, pp. 1685-1690, 2007.

[3] R. C. Fitzpatrick and B. L. Day, “Probing the human vestibular system
with galvanic stimulation,” J Appl Physiol vol. 96, pp. 2301-2316, 2004.

[4] M. Sugimoto, J. Watanabe, H. Ando, T. Maeda, “Inducement of walking
direction using vestibular stimulation-The Study of Parasitic Humanoid
(XVII)-,” Virtual Reality Society of Japan. 8, pp. 339-342, Sep. 2003. (In
Japanese)

[5] 1. Toshima, N. Watanabe, T. Omori: Possibility of guidance of arm move-
ment in circle-writing experiment, Proc. of the 2009 IEEE International
Conference on System, Man, and Cybernetics, pp. 448-453, 2009

[6] N. Watanabe, T. Omori: Trigger Model for Guiding Arm Movement in
Circle Drawing, Proc. IEEE INNS/FUZZ’ 10(WCCI’10), pp.18-23, 2010.

[7] S. Grillner, P. Zangger, On the initiation of swing phase oflocomotion
in chronic spinal cat, Brain Res, 146 (1979), 169-277.

[8] G. S. Stent et al., Neuronal Generation of the Leech Swimming Move-
ment, Science, 200 (1978), 1348-1357.

2736




<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /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 <<

    /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 <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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.)
  >>
  /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 true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF005B9AD889E367905EA6005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


