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Abstract:

Many people with low vision have a difficult
time in their daily lives. Especially, they feel dif-
ficulty in night walking through poorly lighted
streets. The purpose of this study is to expand
the use of our proposed devices such as LED guid-
ing system and flashlights for the people with
low vision.

In this year, we make improvements in a visible
licht communication system. The system con-
sists of a receiver unit attached to the end of
white cane and a transmitter using LED guiding
system. In order to increase the sensitivity of the
receiver unit, a photo diode is replaced with new
one which has a larger acceptance surface, and a
collective lens is appended in front of the photo
diode. On the other hand, LED units of the trans-
mitter are replaced with brighter ones. As a re-
sult, the receiver unit enables to receive the
signals with a reflected light from a road surface
paved with asphalt.
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Fig. 1 Visible light communication system using LED

Guiding system
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Fig. 2 Adopted LED and an example of setting
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Fig. 3 Visible light communication receiver
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Fig. 4 Light-receiving part
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Table 1 llluminance and size of the spot on the road surface
FEELAR | #HE1L,BR)

BBE 66[Ix] (0.781%) | 26[Ix] (1.24%)
KEERD | 1.0Im] G748 | 1.6[m] (2.613)
RKEETEHED) | 0.6[m] (2.51%) | 0.8[m] (2.61%)
EfE (M) 1.9 (9.31%) | 4.0[m4] (6.6%)
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Fig. 7 Confirmation of receivable distance

REDRZFIZHANTIHE g EIh T 5,

B Lo — 7 OBEBLIOREIEETIC
RS IHY AT LTHANTHENK X L 5 72hs,
FHiE < — 7 OFULREEIXEFEEE P R0 < 18 5 72,

AME7TVERELT, KRTOXHITHRE 14
DAL TEILEL TR FTANER b, i A2iAE
=ML ICHHTHRLENORZ &

X OZ G REREE B8~ — 7 &6 o k)
ERERUICRERE, AT I [m]. BATI0.7m]
EL -7,

—Fs ABZEEE U T2 m & 2t L7
Mo <— 7 OFm~m 72846, As. BE&
b, BET— DL 2[mEEL 7. L EZENHETH -
720 ULT2io T, BHD S DOREHEE W88 D
ZREBEZIHHERSNTEY, FRLOBIZZE
nJREFREEDE IR - e B E LT, AtORIEICR
Wi 5 7o DITHO A IFITL (L FiRh O
bREWIENEZ SN S,

4 EBbHYIC

AAEFE I LED#E &~ X 7 L 2 FH U 72 o] t
BY AT LIZDO0T, ZEREUET LD OHE
T o120 EAEEOLEDDOEE A2 H W T2ET
RO, RBEK. ZEHREZhThEET S
XD D © O RGHEE O Tl E %
ZIETBHZENMAREL TS 5 72, EAEEZIET B
WO OZNH & RGN EZET 5 7o DI A2 A
AbEBEIEITXY, BTROZERVLEIN S
EBHIEIN B,

F7. LEDFE Y 25 LOLEDA SHES & D
KM 52 Lk D, B LoiFE< — 7 3L
DHDITHRTEYIEL B 57, A%, LEDO L
VAZRAERB L CHE— 7 OREEAED S Z &I
L0, UiioEERIZEWTH®HIAAKXDLED
ICHANTHOWELWIBERME ORI EY 1ITHT 5
FERIRAN 37 AN A S g I

SE K

1) BAAFEL. RFEEHE, HiEE, fili, “LED~—7 %H
Wia—EY s VEORBIAATHE ST T 2090
fEtko £ 55 < DPFFE., Vol.8. No.2. pp.33-43. 2007

2) MEZE., e, KEFEE. dbil—E8, AZRSE,
“LEDIBIZ i a—EY 3 v EORMSEITZIZICH
T AR, HAMEHED £ 55 D EAENAE RS
HWE%4E, pp.467-470, 2008

3) KA., EAZKC., duil—m. MES5. JLEE,
“LED##E < — 7 ~ O [ #El g o w B9 2 fF9E” .
HAED F 53K 0 EAHE10M 2 EARSMELE, pp.
385-386. 2007

4) KFEFRWER, EARFEO. dLL—ER. BIES5HE, JbEE,
“LED#FE < — 7 ~ o a[ fHEd 18 o # 12 B4 % w5t
GETIR)”. BRI £ 55 0 EaE11RLE KL
WEZAE. pp.463-466. 2008

itk & 55 < O LAWEdit 4 53




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF30e130fc30eb306700500044004668216b633059308b969b306e72693002000d592791cf306e537052377528306e30c730fc30bf30924f5c62103059308b5834540830824f7f75283059308b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


