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Abstract. In this paper, the layer model of urgent message transmission service
is proposed and the semantic level channels of communication inescapable
when considering the accessibility of an urgent message are discussed.
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1 Introduction

When natural disasters, such as an earthquake or a flood occur, an urgent message
transmission service for minimizing damage is indispensable. The urgent messages
are needed to transmit the situation, evacuation plans, etc. correctly to residents. They
can guide the residents to suitable evacuation sites and contribute to safe movement
patterns. To transmit urgent messages to residents we need more than just a
communications network. We must have assurances that the messages will be
received by the residents and will be understood, even in an emergency. Therefore,
the communication channels for urgent message transmission have a layered structure
consisting of a media layer with its physical channels for communication, and a
semantic layer, which provides logical channels for communication. The channels in
the media layer are formed by physical links and so can be influenced by physical
disasters, such as the loss of a wireless relay tower. On the other hand, the semantic
layer channel is not established until the meaning of the message is correctly
understood by the recipient. This is influenced by the recipient's physical and mental
condition, knowledge, etc. A foreigner unfamiliar with the official language of a
disaster area, for example, will not understand the meaning of an urgent text-based
message. In this case, although the physical channel is reliable, the logical channel is
unreliable. Previous research on the urgent message transmission service focused on
the media layer and ignored the semantic layer. Comprehensive research on
accessibility of the urgent message, which must consider the recipient's physical and
mental condition, is impossible to find.

This paper proposes the layered model of urgent message transmission service, and
discusses the semantic layer communication essential to assuring the accessibility of
urgent messages. Urgent message transmission service to deaf people is taken to be an
example of semantic layer communication, and the transfer characteristic has been
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investigated experimentally. The use of visual displays is introduced as an example of
a semantic layer channel. An experiment showed that differences in the display
format of a message influence the transfer characteristic of the semantic layer
channel.

2 Layer Model of Urgent Message Transmission

The layer model of urgent message transmission is shown in Figure 1. From the left,
the sender transfers disaster information to the receivers. When a disaster occurs, one
of more local autonomous organizations collect damage information and transmits it
to disaster victims through various physical channels, i.e. the media layer. The
channel consists of terminal units and a communication line. The person in charge
(sender of a report) of a local autonomous organization transmits, for example, an
evacuation order based on the collected disaster condition report to the victims. The
order, input via the organization’s terminal, is relayed to a server near the disaster
area through an existing communications network (cable or radio), and then
transmitted to the victim’s terminal. The receiving terminal displays the transmitted
signal as text, sounds, images, or various combinations thereof, to the victim.
Materializing this media layer channel is the first step. In an actual disaster, since
various factors (for example, communication line cut, congestion, and failure of
server or terminal) can impede the establishment of media layer channels, it is
necessary to have path redundancy. Note that here we ignore communication channels
that permit message distortion, for example, oral messages and handwritten memos.
Sociological factors, such as the dissemination of false rumors, need to be considered
for person-to-person communication. The 2nd layer in Figure 1 is the semantic layer.
In this layer, the intention of the message sender's should be correctly understood by
the receiver (a human). There are some grades in an evacuation order, for example,
recommendation of preparation of evacuation, a direction of an evacuation beginning,
a direction of immediate evacuation, etc. However, correspondence with the grade of
an evacuation order and the words representing the grade is not fully understood by
residents in general. This is because a word without the familiarity for residents is
contained in an evacuation message. The transmission pass of the semantic layer
channel is not established in such case. Also when the linguistic backgrounds of the
message sender and receiver differ, the semantic layer channel is not always formed
appropriately. When transmitting a Japanese message to the deaf people using sign
language in everyday life, the suitable semantic layer channel may not be established.
Because, Japanese is not a native language for deaf people. Examination of the
semantic layer channel in consideration of deaf people's linguistic skill is needed.

3 Universal Design of Urgent Messages

In order to illuminate the semantic layer channel, this chapter discusses the universal
design underlying urgent message transmission for deaf people. For most deaf people
the first language is signing, Japanese is the 2nd language. Since our mental workload
is high in an emergency, an urgent message must be easy to be understood. In public
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spaces, the method created for deaf people displays sign language and Japanese text
simultaneously. This is far from optimal since many deaf people note that message
understanding in public space is difficult. Since sign language is premised on the
conversationalists being together, its effectiveness in one-way information
presentation (the flow of information is one way from sender to receiver) is low.
Furthermore, since Japanese is a second language for deaf people, it is difficult to
understand a message certainly and quickly in emergency. Moreover, since the two
types of visual media are competing for the receiver’s attention, overall information
passing is poor. For this reason, when deaf people read an urgent message, the
strategy which compares the both sides of sign language and a Japanese text is
performed. Therefore, the presentation format which helps comparison of sign
language and Japanese easer is required of the universal design of information to deaf
people. We proposed listed sign language as the optimal presentation method for
passing urgent messages to deaf people. Listed sign language is a presentation format
that displays itemized Japanese text and sign language fragments side by side. A
comparison of against sentence message presentation (the conventional method) with
listed sign language showed that the latter was ranked significantly more successful
by deaf people. That is, the success of the semantic layer channel strongly depends on
the information presentation format.

4 Urgent Message Reading Experiment by Listed Sign Language

Figure 2 shows an example of a message presented in the listed sign language format.
The written expressions are displayed in table form on the left side of the screen. The
corresponding sign language movie on the right side. Differences in sign language
skill and the variation in Japanese sentence comprehension could be overcome by the
listed sign language technique. An experiment was conducted using 25 subjects
ranging in age from 20 to 60 (average age of 34, SD=11.7). Based on gaze
measurements, the subjects’ reading strategies encompassed three types.

- JSL dominant: JSL movie received the most attention.
- JT dominant: The Japanese text received the most attention.
- Neutral: No one form predominated.

The recorded data is shown in figure. 3. It was found that subjects compared JSL
with JT. This comparison improved the comprehension of expressions that were hard
to understand when expressed in only one form. For example, it is more intelligible to
read a text, although a numerical value and a proper noun are expressed by the finger
character in sign language. In interviews after the experiment, the subjects noted that
while listed sign language was initially found to be incongruous, urgent messages by
listed sign language format were easy to understand. The subjects' impressions of the
three methods were collected at the end of the experiment using a questionnaire with
the following five items.

(1) Accuracy: I think that the message was transmitted correctly.
(2) Quickness: I think that the message was transmitted quickly.
(3) Easy understanding: I think that it was easy to understand the message.
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(4) Conformity with emergency: I think that this displaying method is suitable
for urgent messages like this time.

(5) Sense of security: I think that this display method provides a sense of
security.

Figure 4 shows the results of an analysis of the responses. Long sentence sign
language results (black bars) are topped by those of listed sign language (white bars).
Listed sign language messages were well accepted by deaf people.

5 Discussion

In list sign language, since sign language is fragmented according to itemized
statement Japanese, there is sense of incongruity from deaf people. Interview to deaf
people showed that although the long sentence was good at the time of usual, list sign
language was good in an emergency. In an emergency, a message needs to be
understood certainly quickly. Therefore, a message needs to be read, comparing sign
language with Japanese. That is, in the universal design of an urgent message, it needs
to be taken into consideration that comparison of sign language and Japanese
certainly occurs. Thus, in urgent message presentation service, it is important to be
taken into consideration to establishment of a semantic layer transmission channel in
addition to a media layer.

References

1. Kamata, K., Shionome, T., Yuyama, 1., Yamamoto, H.: Study on Universal Design for
Information and Communication Services. In: Proceedings of the IEICE General
Conference, vol. 2005, p. 202 (2005)

2. Nagashima, Y.: Support to elderly people and disabled persons - Support for hearing
impaired. Journal of Human Interface Society 7(1), 33—40 (2005)

3. Kamata, K., Yamamoto, H., Yuyama, 1., Shionome, T.: Facial Factors in Signed Language
Communication Services. IEICE technical report, vol. SITE2005-2, pp. 7-12 (2005).

4. Kamata, K., Shionome, T., Inoue, T.: Basic Study on Public Relations Magazine in Signed
Language. Technical report of IEICE, vol. HCS2004-3, pp. 11-16 (2004).

5. Yano, Y., Matsumoto, Y., Zhang, L., Kamata, K., Yamamoto, H.: Universalisation of
Public Relations Information Services. Technical report of IEICE, vol. HCS2005-57, pp.
13-16 (2006)

6. Naito, N., Kato, H., Murakami, Y., Ishihara, H.: Evaluation of the Visual Information in
Remote Sign Language Interpreting System for a Lecture Scene. The Transaction of
Human Interface Society 5(4), 475-482 (2003)

7. Igi, S., Watanabe, R., Lu, S.: Synthesis and Editing Tool for Japanese Sign Language
Animation. The transactions of the IEICE D-I, J84-D-I(6), 987-995 (2001)

8. Sakiyama, T., Oohira, E., Sagawa, H., Ooki, M., Ikeda, H.: A Generation Method for Real-
Time Sign Language Animation. The transactions of the IEICE D-II J79-D-11(2), 182-190
(1996)

9. Abe, M., Sakou, H., Sagawa, H.: Sign Language Translation Based on Syntactic and
Semantic Analysis. The transactions of the IEICE D-II J76-D-I1(9), 2023-2030 (1993)



450

10.

11.

12.

13.

14.

S. Yonemura and K. Kamata

Kamata, K., Satoh, T., Yamamoto, H., Fischer, S.: Effect of Signing Rate on Temporal
Structures in Japanese Sign Language Sentences. The Journal of the Institute of Image
Information and Television Engineers 56(5), 872-876 (2002)

Nishikawa, S., Takahashi, H., Kobayashi, M., Ishihara, Y., Shibata, K.: Real-Time
Japanese Captioning System for the Hearing Impaired Persons. The transactions of the
IEICE D-I1 J78-D-II(11), 1589-1597 (1995)

Monma, T., Sawamura, E., Fukushima, T., Maruyama, 1., Ehara, T., Shirai, K.: Automatic
Closed-Caption Production System on TV Programs for Hearing-Impaired People. The
transactions of the IEICE D-II J84-D-I1(6), 888—-897 (2001)

JIS X8341-2. Guidelines for older persons and persons with disabilities — Information and
communications equipment, software and services — Part 2: Information processing
equipment, Japanese Standards Association (2004)

ISO 9241-12:1998 Ergonomic requirements for office work with visual display terminals
(VDTs) - Part. 12: Presentation of information (1998)



	Study on Accessibility of Urgent Message Transmission Service in a Disaster
	Introduction
	Layer Model of Urgent Message Transmission
	Universal Design of Urgent Messages
	Urgent Message Reading Experiment by Listed Sign Language
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




