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ABSTRACT: Kochi prefecture and Kochi University of Technology collaborative development in 2004, as 
the system which bears one end of road construction of 1.5 lane, it developed support system for driving 
narrow road. It is the system which can be called the regional property which is utilized to 2005 in Kochi 
prefecture. It was utilized to 2006 even in other prefecture. Presently it is the system which attracts 
nationwide high attention. With this manuscript, it reports concerning the qualitative appraisal which 
introducing basic research of the system and it keeps. 
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1. INTRODUCTION 
 
There are many rich natural in Kochi prefecture. But 
while rich it is natural, because of harsh topography 
and meteorological condition it is the prefecture 
whose disaster is many. On the one hand, while also 
below service such as road is late, you can call 
Kochi prefecture with the reduction of budget of 
recent years, and that very difficult road 
administration is approached. In this situation, as for 
Kochi prefecture you propose, execute road 
construction of 1.5 lane which, is not standard of 
nationwide evenness at the time of road servicing in 
intermediate and mountainous area, is the standard 
which conforms to the actual condition of area as a 
new road service project, presently spread to the 
Japanese entire country. This service technique 
according to road circumstance, not only 2 lane 
services, by the fact that the road which combines 1 
lane services and local improvement is serviced, 
achieves the service level which substantial cost 
reduction and area calculate to early stage, it is 
effective and efficient technique. But, regarding this 
service technique, the correspondence for the sudden 
angular removal where huge construction expense 

becomes necessary became topic. 
Those where it is observed then are the 

opposition car approach information system 
(existing system). This system inspects the vehicle 
with the sensor, information of approach of that 
vehicle with the system which offers in the 
oncoming car, in the past service has been done even 
inside Kochi prefecture depending upon the 
information board, but there were two big problems. 
One is high cost. Introduction of this system in Road 
construction of 1.5 lane from has designated that 
cost is held down as purpose. But, the fact that the 
expensive system is serviced is upside down. One 
more is functional problem of the system. In regard 
to the distinction of the full-sized car and entrance 
leaving etc of the vehicle, it was not the system 
which always conforms to road construction of 1.5 
lane. 

Then in order that this problem is solved, as for 
Kochi prefecture the development of cheap support 
system for driving narrow road was done in 2004 as 
Kochi University of Technology and a new system, 
after that became the system which is utilized inside 
Kochi prefecture. Furthermore, also is observed from 
the road manager of other prefecture, is introduced 



by 2006 even in the prefecture other than Kochi 
prefecture, such as Okayama prefecture has started 
spreading in entire country. 

With this manuscript, it is developed in Kochi 
prefecture after introducing concerning the summary 
of support system for driving narrow road, as a basic 
research, it considers concerning the reason which 
starts spreading even in other prefecture, it reports 
qualitative appraisal concerning the result of doing. 
 

 
Fig1 Oncoming car approach indication system 

 

2. Support system for driving narrow road 
The support system for driving narrow road in order 
that the problematical point where the existing 
opposition car approach indicatory system does not 
conform to Road construction of 1.5 lane is solved, 
Kochi prefecture and Kochi University of 
Technology being joint in 2004, is the system which 
it researched and developed. 

At the time of development, in order that it 
makes the system which is suited for needs, in order 
to become the function which conforms to price 
decline and road construction of 1.5 lane, various 
examinations were done, 2 types of normal mode 
and simple type were developed. Furthermore the 
price decline in this research is not system 
introduction expense, it points to the price decline 
which includes maintenance cost. 

The system which was developed each type 
inspects the vehicle with the sensor, offers the 
information of opposition car approach with the 
information board of opposite side, essentially they 
are same ones as the existing system. 

 

 
Fig2 Configuration of the device 
 



The system configuration which was developed 
is as follows. In order to distinguish penetrating or 
leaving of the vehicle, each 2 sensors are installed in 
the entrance section of the narrow road which 
becomes object section, it is something where the 
information board of opposite side operates in only 
the time zone which is decided that the vehicle exists 
inside section. As for the sensor which inspects the 
vehicle, from the reason such as cost and economical 
electric power, the thermo- sensor of non contact 
type is used. 

Lastly, support system for driving narrow road, 
presently is in the midst of patent applying from 
Kochi prefecture and Kochi University of 
Technology. 
 

 
Fig3 Sensor head 
 

2.1 Standard type 
Standard type has had model distinction function, at 
the LED information board, you can list the point 
which does information offer. Model distinction 
function, at the sensor total length of the vehicle is 
measured, above uniformity the long vehicle is 
identified the full-sized car, the letter which is 
indicated “Attention of opposition car” and “Big car 
approach” are used properly. 

 

 
Fig4 Standard type (LED display board) 

 
2.2 Simplified type 
As for feature of simplified type, you can list the fact 
that cheaper thing and solar battery drive are 
possible. Regarding the road of intermediate and 
mountainous area, because the place where it cannot 
supply electric power easily to be many it exists, also 
solar generation of electricity and the drive which 
combines the battery made possible ones. In order to 
assure economical electrical conversion attendant 
upon that, it made the simple information board 
which installs the LED light in the fixed signboard. 

 

 
Fig5 Simplified type (fixed display board + LED) 

 
2.3 Spread circumstance of Kochi 
In Kochi prefecture, 16 systems are introduced. In 
addition, as for introduction place, not only the curve 
section where the prospect that at the beginning it is 



supposed is bad, introduction is examined even with 
the section essentially such as the similar hill and the 
tunnel. 
 

 
Fig4 Spread circumstance of Kochi 
 
Table1 Spread circumstance of Kochi 

Year No. of pcs 

2004 2 Systems (Prototype) 

2005 7 Systems 

2006 6 Systems (Planning) 

Total 16 Systems 

 

 
Fig5 Case of curve 
 

 
Fig6 Case of brae 
 

 
Fig7 Case of tunnel 

 
3. Spread circumstance outside Kochi 
2006, support system for driving narrow road was 
utilized even in the prefecture other than Kochi 
prefecture. It includes inside and the maintenance 
status Kochi prefecture and 31 systems are serviced. 
 
Table2 Spread circumstance outside Kochi 

Pref. No. of pcs 

Tokushima 10 

Ehime 2 

Okayama 2 

Shimane 1 

Oita 1 

Kochi 15 

Total 31 

 



 
Fig8 Outside Kochi pref 

 
4. Evaluation 
 

With the appraisal which is done so far in Kochi 
prefecture, the appraisal result that is reported it is 
the mental sense of relief, and useful to the 
prevention of head-on collision, depending upon the 
service of this system. On the one hand, after the 
prototype developing 2004, 13 systems are serviced 
in 2 years in the future it is the schedule where 

service is done. That high appraisal can do this, that 
important role is carried out say furthermore that it is 
the system which conforms to the policy of needs 
and road service from the fact that continuous 
service is done, as the part of Road construction of 
1.5 lane. 

In the questionnaire survey where we do to the 
past, we cause Action which many people expect, we 
have replied, that all people who in addition reply 
are useful high appraisal is obtained. 

Road construction in Kochi prefecture of 1.5 
lane is the program which is done time from the cost 
reason, at the time of fixed conditional converting. 
Service is done at the time of this programming, 
furthermore as the project which designates cost 
reduction as purpose, has contributed to also cost 
reduction substantially. If you rephrase, it is thought 
that we do not do construction such as sudden 
angular removal, can obtain high appraisal even 

from viewpoint of protection of the environment. 
Furthermore the entry of regional enterprise and 

it is assured positively, influence to the activation of 
indigenous industry are listed. 
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Fig9 Action which is system in operation? 
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Fig10 Effectiveness of the system? 
 

5. Summary 
In this paper, support system for driving narrow road 
which Kochi prefecture and Kochi University of 
Technology collaborative development was 
introduced. 

In the future you appraise quantitatively. And, it 
is the schedule which influence of the road support 
system for driving narrow road in road servicing 
clearness is done. 
 

REFERENCES 
 
H. Kitagawa, Y. Kumagai, 中山間道路走行支援シ

ステムの開発, Japan Road Conference, 2005 
 



H. Miyamoto, K. Okamura, H. Kitagawa, Y. 
Kumagai, The Development of a Narrow Road 
Driving Support System, 12th World Congress on 
Intelligent Transport Systems, 2005 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

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


