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Abstract
Digital pictures captured by mobile device for informa-

tion sharing play an important role in this rapidly growing
social network. Posting of image ads, events and other an-
nouncements are also important. However, photos are sub-
ject to blurring caused by motion or virtual focus. The cur-
rent solution, only in the computer desktop with complex
system to deal with these fuzzy photos. With the develop-
ment of camera-embedded mobile devices, timely release of
clear pictures has been used in various fields. In this paper,
we present Just - a forthright system for improving the quali-
ty of picture on the mobile device. The tags are automatically
classified for the digital pictures according to the degree of
blurring and deblurring the original images based on Wiener
filter. Initial deployment and experimentation prove the ef-
fectiveness of Just.

1 Introduction
With the rapid development of social networking, social

software gets very popular in the global users. Timely shar-
ing of fresh things sounding is one of the major social soft-
ware role. What users are looking for is the ability to take
clear photos anywhere and anytime. However, in the real
world, the user may be sitting in the car or walking. Wrist
vibration results in low quality photos, which called motion
blur or virtual focus blur[1]. Therefore, we designed a sys-
tem that can perform deblurring processing for blurred pic-
tures directly on a mobile device.

The existing mainstream algorithm of image restoration
is linear algebra reconstruction algorithm[4] in the literature
proposed. However, the above algorithm is directly trans-
planted to mobile devices, there are two problems: (1) The
above methods assume that the point spread function(PSF)
is known, but it’s difficult to obtain in practical world. (2)
They involve a large amount of calculation. Its not realistic
on resource-constrained mobile devices. Therefore, there are
two challenges of our work:

(1) Design a general deblurring system that can estimate
the PSF in advance, and deblurring photos directly according
to the blur levels.

(2) The improved Wiener filter does not require a large
number of iterative computation. It can greatly reduces the
computational complexity.

In this paper, we proposed Wiener filter, which is an op-
timal estimate based on the minimum mean square error
criterion[2]. Wiener filter is suitable for a wide range of
applications but needs to know the PSF in advance. It’s d-
ifficult, so we proposed Just - a forthright system for im-
proving the quality of picture on the mobile device. Just will
constitute Blind recovery[3] and Wiener filter, estimate PSF
according to the degradation of the image, and divided into
three levels according to degree of blur, then perform deblur-
ring processing, which is very important to take pictures and
timely sharing of clear pictures with friends for mobile de-
vices. Wiener filter has a good performance on blurred gray
image. As shown in fig.1. In this paper, we have two contri-
butions:

(1) Color image deblurring processing. With the demand
for high-quality color images, our work not only can deal
with gray scale images, but also can handle color images.

(2) Performance on a mobile device. Let Wiener filter out
of the plight of the computer, it will be transplanted to mobile
devices.

230

International Conference on Embedded Wireless 
Systems and Networks (EWSN) 2017
20–22 February, Uppsala, Sweden
© 2017 Copyright is held by the authors. 
Permission is granted for indexing in the ACM Digital Library
ISBN: 978-0-9949886-1-4



(a) (b)

Figure 1. (a)fuzzy image of movement. (b)After process-
ing use Wiener filtering.

2 DESIGN OF WIENER FILTER
The framework of data processing of Wiener filter shown

as fig.2. This linear filtering problem can be considered as
an estimation problem. Response is h(n), when the input is a
random signal x(n), and we have:

x(n) = s(n)+ v(n) (1)

Where x(n) represent signal, v(n) express the noise, the out-
put y(n) as:

y(n) = x(n)∗h(n) = ∑mh(m)x(n−m) (2)

We hope to get the y(n) after x(n) was dealed by the linear
system h(n), as close to s(n), so called y(n) for the estimates
of s(n), represented with s(n), that is:

y(n) = s′(n) (3)

If we are using s(n) and s’(n) to represent the true value of the
signal and the estimated value, e(n) indicates that the error
between them, we have:

e(n) = s(n)− s′(n) (4)

Obviously e(n) may be a random variable. Therefore, the
mean square error is minimum:

ξn = Ee2(n) = min (5)

In order to shown minimum mean square error criterion in
equation(5) to determine the impact of the Wiener filter re-
sponse h(n), n of the derivative of h(j) is equal to zero, then:

Rxs(m) = Xih(i)Rxx(m− i),∀m (6)

In the equation(6), Rxs(m) is correlation function of s(n) and
x(n), Rxx(m) is the autocorrelation function x(n), is defined
as: Rxs = E [x(n)s(n + m)] and Rxs = E [x(n)x(n + m)].
Equation(6) is called the Wiener-Hof equation. If Rxs(m)
and Rxx(m) are known, then the impulse response of Wiener
filter can be obtained by solving this equation.

Figure 2. Framework of data processing.

3 PERFORMANCE EVEALUATION
We choose a glass as the target object, in the process of us-

er walks to the target and shoots a photo. The fuzzy picture
shown as fig.3(a), after dealing with our method is shown
as fig.3(b). We learn that the effect of our method process-
ing fuzzy images from the vision is well through the result.
Then according to the color histogram comparison as fig.4.
After processing for fuzzy image, pixels occupy all possible
gray levels and are evenly distributed, so images have high
contrast and variable gray tones, it’s more clear. We have
a conclusion that Just has the lowest number of pixel point.
It’s to say that the performance of our method is better.

(a) (b)

Figure 3. (a)Taking fuzzy image when user is standing.
(b)After processing use Wiener filtering.
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Figure 4. Histogram comparison.The blue is relatively
evenly distributed over all gray levels. Indicating that
picture is more clear.

4 References
[1] S. K. Kim, S. R. Park, and J. K. Paik. Simultaneous out-of-focus blur

estimation and restoration for digital auto-focusing system. Electronics
Letters, 34(12):1217–1219, 1998.

[2] J. Liu and W. A. Krzymien. A minimum mean-square error criterion
based nonlinear joint transmitter-receiver processing algorithm for the
downlink of multi-user mimo systems. In Vehicular Technology Con-
ference, 2006. Vtc 2006-Spring. IEEE, pages 1982–1987, 2006.

[3] M. Marazin, R. Gautier, and G. Burel. Blind recovery of k/n rate convo-
lutional encoders in a noisy environment. EURASIP Journal on Wire-
less Communications and Networking, 2011(1):1–9, 2011.

[4] N. Terasaki, Y. Hosoda, M. Teranishi, and N. Iwama. Linear algebraic
algorithms for high speed and stable reconstruction of plasma image.
Fusion Engineering & Design, 34(96):801–804, 1997.

231



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


