


2.4. The image has low contrast. This can result if the 
text and background have similar colors.  
2.5. The environment has poor lighting conditions. 
Poorly-lit photos are common because non-sighted people 
have no awareness of ambient light levels.  
2.6. Camera phones lack the memory and processing 
power needed for OCR. OCR engines require a large 
number of processing cycles and rely heavily on floating-
point operations.  
2.7. Leveraging streaming video is impractical. Video 
enables more sophisticated recognition techniques, but it 
is currently difficult to stream video through cellular data 
networks due to latency and bandwidth limitations.  
2.8. The visually-impaired user needs to locate text in 
the environment and point the camera-phone in the 
relevant direction. To address this problem, users can 
leverage familiar conventions to find common locations 
for text (e.g. placards by doors and street signs at 
intersections). Users can also point the camera-phone 
directly at objects they hold in their hands (e.g., restaurant 
menus and product packaging). The vast majority of the 
visually-impaired can rely on their existing, albeit low, 
vision capabilities to locate text. Alternatively, our 
prototype can be used in conjunction with other systems 
that help blind people detect objects around them [4].  

3. Architecture and implementation 
Because of the current limitations of mobile phones, we 
use a client-server architecture: a custom application on a 
Nokia 6620 allows the user to snap a photo of an object 
and automatically send it to a server using an HTTP 
request over the GPRS network; a server-side script 
invokes the OCR engine, which extracts the text from the 
image. The server sends the extracted text back to the 
phone, where it is displayed and enunciated using a 
speech-synthesis engine. We selected a commercial OCR 
engine that can handle images with the characteristics 
described in Section 2.  
Performance Evaluation. Figure 1 shows the recognition 

results for multiple images of an outdoor sign taken from 
various distances and angles. The recognition rate 
(computed as the number of correctly recognized 
characters out of the visible characters in the image) 
degrades significantly if the character size (height relative 
to the image) is less than approximately 21 pixels, or if 
the text angle is 30% or greater. However, in most cases, 
our system still provides useful information by correctly 
recognizing several complete words at the image center. 
The end-to-end latency is 33 s on average: 20.33 s for 
performing the HTTP request over the GPRS network, 5.5 
s for compressing the image in a standard format at the 
client-side and 3 s for text recognition at the server-side.1  

4. Conclusion 
This paper presents a mobile text-recognition system that 
allows visually-impaired people to become aware of 
textual information normally inaccessible to them. Our 
approach requires the user to carry only an ordinary 
camera-phone and demonstrates that special-purpose 
hardware is unnecessary. Some of the challenges 
described in this paper may disappear in the future as the 
smart phones will be equipped with better lenses and 
cameras and as good text-recognition software becomes 
available for the phone platforms. The proof of concept 
outlined in this paper shows that this important problem 
can be addressed effectively using existing technologies. 
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1 The 640x480 pixel JPEG files transferred to the server are 30 kB 
on average, while the text returned to the phone has less than 1 kB. 

 
Figure 1. Recognition accuracy at different 
angles and distances. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /DEU ()
    /FRA ()
    /PTB ()
    /DAN ()
    /NLD ()
    /ESP ()
    /SUO ()
    /ITA ()
    /NOR ()
    /SVE ()
    /ENU ()
    /JPN ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


