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Abstract— Noise reduction from aerial images is 
considered an image restoration mechanism in which it 
attempts to recover image from a degraded image. 
Denoising image is considered as the key factor for 
minimizing the functionality for piecewise smooth image 
intensity.  Efficiency of various denoising techniques 
depends on frame rate and finally computation time for 
overall object detection mechanism. Moving object 
detection is the first step of image denoising as well as 
object detection. This technique uses segmentation, motion 
detection and feature extraction technique. The main goal 
of this paper is to compare various noise reduction 
techniques incorporated with various moving object 
detection methods along with various features like edges 
and corners based detection. Experimentation was done 
based on two parameters frame rate and computation time 
which initiate to choose the best denoising method for 
moving object detection. 
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I.  Introduction  
      With the development of technology, moving object 
detection from aerial images has played a vital role in modern 
wars and industries. In contrast to applications, such as traffic 
monitoring and building surveillance, aerial surveillance has 
the advantages of higher mobility and larger surveillance 
scope. Meanwhile, more challenges are involved in aerial 
image, such as changing background and low resolution. 
Therefore, much attention has been paid to moving object 
detection in aerial image. 
 
      The process of noise removal from aerial image is called 
Image Denoising, where noise reduction in image can be done 
through the image individually and between the frames 
collected from videos. Noise reduction from video sequence is 
used widely in traffic management, medical imaging and TV 
broadcasting applications. This technique uses segmentation 
of moving objects from stationary background objects [1].  
This is focused on higher level processing and decreases 

computation time. This paper provides a detailed state of the 
art of different image denoising techniques. Overall image 
denoising is done for moving objects through motion 
detection, segmentation and feature extraction incorporated 
with various filtering approach. This paper is organized as 
follows. Section II describes previous research works, section 
III demonstrates research methodology, section IV depicts 
experimental results, analysis and finally, section V states 
conclusion. 
 

II. BACKGROUND STUDY 
    High computation time is a fundamental problem for 
moving object detection in terms with frame rate in computer 
vision.  There are several steps involves in moving object 
detection like frame difference, background subtraction, 
segmentation, feature extraction etc. Because of overall 
complicated methodology, computation time increases due to 
low level image processing. Moving object detection from 
image like aerial type which contains noises, requires more 
computation time demands for investigation on various types 
of denoising techniques. 
 
     Motion poses an important cue for object detection and 
recognition. While a number of techniques first estimate the 
motion field and segment objects later in a second phase [2], 
an approach of both computing motion as well as segmenting 
objects at the same time is much more appealing. First 
advances in this direction were investigated in [3] [4] [5] [6] 
[7] [8]. The idea of combining different image processing 
tasks into a single model in order to cope with 
interdependencies has drawn attention in several different 
fields. Recently, highly accurate motion detection [9] has been 
extended to contour based segmentation [10] following a well 
known segmentation scheme [11]. The authors demonstrated 
that extending the motion detection to edge detection in a 
variational framework leads to an increase in accuracy but still 
unable to reduce computation time. However, as opposed to 
proposed research methodology in this paper, the authors did 
not include image denoising in their framework. Including a 
denoising functional together with motion detection in a 
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variational framework has been achieved by [12]. They 
reported significant increases in terms with the accuracy of 
motion detection, particularly with respect to noisy image 
sequences. In their approach, edges are not detected but errors 
of smoothing over discontinuities are lessened by formulating 
the smoothness constraint in a L1 metric.  
This research investigates various denoising techniques for 
moving object detection which combines motion detection, 
image denoising, and various edge and corner detection in the 
same variational framework. Proposed investigation will 
enable to choose best denoising techniques for overall 
detection procedure.     
       

III. RESEARCH METHODOLOGY 
      This research performed four types of denoising 
techniques to choose the best filtering approach i.e. Mean, 
Median, Adaptive and Bilateral filter shown in Fig. 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.  Framework using four types of denoising techniques 

      
      Mean filtering is a simple, intuitive and easy to implement 
method of smoothing images, i.e. reducing the amount of 
intensity variation between one pixel and the next. It is often 
used to reduce noise in images. The idea of mean filtering is 
simply to replace each pixel value in an image with the mean 
(average) value of its neighbors, including itself. This has the 
effect of eliminating pixel values which are unrepresentative 
of their surroundings. There are two main problems with mean 
filtering, which are: 
 

1. A single pixel with a very unrepresentative value can 
significantly affect the mean value of all pixels in its 
neighborhood. 

2. When the filter neighborhood straddles an edge, the filter 
will interpolate new values for pixels on the edge and so 
will blur that edge. This may be a problem if sharp edges 
are required in the output. 
 

      Both of these problems are tackled by the median filter. 
The median filter is normally used to reduce noise in an 
image, somewhat like the mean filter. However, it often does a 
better job than the mean filter of preserving useful detail in the 
image. Each pixel of the original source image is replaced 
with the median of neighboring pixel values. The median is 
calculated by first sorting all the pixel values from the 
surrounding neighborhood into numerical order and then 
replacing the pixel being considered with the middle pixel 
value. Median filter is very effective in removing salt and 
pepper or impulsive noise while preserving image detail. 
 
      Adaptive smoothing filter is aimed to perform image 
smoothing, but keeping sharp edges. This makes it applicable 
to additive noise removal and smoothing objects' interiors, but 
not applicable for spikes (salt and pepper noise) removal. 
 
      Bilateral filter conducts "selective" Gaussian smoothing of 
areas of same color (domains) which removes noise and 
contrast artifacts while preserving sharp edges. Two major 
parameters Spatial Factor and Color Factor define the result of 
the filter. By changing these parameters noise reduction can be 
achieved with little change to the image or get nice looking 
effect to the entire image. Although the filter can use parallel 
processing, large Kernel Size values (greater than 25) on high 
resolution images may decrease speed of processing. Also on 
high resolution images small Kernel Size values (less than 9) 
may not provide noticeable results. Bilateral filtering can be 
decomposed into a number of constant time spatial filters [13]. 
The main advantages are higher PSNR, faster because of 
parallel implementation, and small memory footprint that is 
two percentages.  
      
      Let  ),,(1 tyxI  and  )1,,(2 −tyxI  are the two consecutive 
frames in t and 1−t time. Frame difference ),,( tyxI f from 
these two frames is defined by Eq. (1). 
 

),,( tyxI f = ( ))1,,(),,( 12 −− tyxItyxIround ;         (1) 
 
      ),,( tyxI f  is experimented with four kind of filter which 
are mean filter, adaptive smoothing filter bilateral filter and 
median filter shown in Fig. 2, Fig. 3 , Fig. 4 and Fig. 5 
respectively.  
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      Let ),,( tyxId be the resultant denoised frame achieved 
from each of the denoise operation. Then ),,( tyxId  is through 
motion detection based moving object detection method. After 
moment based pixel intensity measurement is done, threshold 
set to 90.If threshold value decrease edge increase and if the 
threshold increases edge will decrease. Based on the same 

threshold, object ),( nmO is achieved using different edge 
detector method. 

),(),( nmPnmObject storge= ; 
ThresholdjiPjiPif storgestorge >))1,1(),((

 

Where for all pixels N  of s |),(| nmP  are stored in 
),( nmPstorage . 

 
      Then, ),,( tyxId  is used for another segmentation method 
where edge difference is used for extraction of moving 
objects. After that, ),,( tyxId  is used for a new method where 
motion detection and edge difference based segmentation was 
done. Let TM denotes total moment, TF  denotes total number 
of features, and W and H denotes width and height 
of ),,( tyxId , respectively. Based on motion detection and 
edge difference based segmentation method, moment 
weighting factor is defined by Eq. (2). 
 

)***log(. HWFMMathMWF TT=           (2) 
 
      Later, this research used ),,( tyxId  for edge based 
detection using Sobel, Prewitt, Canny edge and corner based 
detection using Moravec, Susan and Harris corner. For Sobel, 
Prewitt and Canny edge based detection Difference Edge 
Detector method is used for segmentation purpose while for 
each edge based detection threshold is set to 40. However, for 
Moravec, Susan and Harris corner based detection, this 
research used Difference Edge detection method while for 
Moravec and Harris threshold 40, for Susan threshold is set to 
60.                   
 

IV. EXPERIMENTAL ANALYSIS AND DISCUSSION 
 
      This paper states performance measurement based on 1 
frame per second and 3 frame per second. Experimentation 
was performed for various edges based detection like Sobel, 
Prewitt, Canny , corner based detection like Moravec , Susan 
and Harris corner, motion detection based method, edge 
difference based segmentation method  and  motion and edge 
difference based integrated method. Video dataset 
Actions1.mpg was collected from Center for Research in 
Computer Vision (CRCV) from University of Central Florida 
which was recorded using R/C controlled blimp equipped with 
HD camera and represents a diverse pool of action features at 
different aerial view points. From the dataset Actions1.mpg, 
frame 17 was taken for the experiment to evaluate various 
denoise effect for various moving object detection methods.  
 
      For 1 fps, computation time for edge based detection 
shown in TABLE I. Median filter shows the lowest 

 
Fig. 3.  Adaptive smoothing 

filter ),,( tyxI f  

 
Fig. 3.  Bilateral filter from ),,( tyxI f  

 
Fig. 5.  Median filter from ),,( tyxI f  

 
Fig. 2.  Mean filter ),,( tyxI f  
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computation time 53 ms for Prewitt edge detection while for 
Sobel uses 203 ms and Canny uses 95 ms.  For corner based 
detection in TABLE II, almost all the filtering approach used 
short time like median filter. For Motion, Edge Difference and 
both of these methods using 1 fps are shown in TABLE III. 
Median filter uses the shortest computation time where 
Motion based detection uses 125 ms; Edge Difference based 
segmentation uses 211 ms and finally, Motion integrated with 
Edge difference based detection uses 97 ms. 
 
TABLE I. Computation Time among various edge based 
detection 
 

Denoising 
techniques 

   SOBEL    REWITT   CANNY 

Mean Filter 907 ms 906 ms 89 ms 
Median Filter 203 ms 53 ms 95 ms 

Adaptive 
Smoothing Filter 

550 ms 539 ms 103 ms 

Bilateral Filter 871 ms 858 ms 86 ms 
 
 
TABLE II. Computation Time among various corner 
based detection 
 

Denoising 
techniques 

MORAVEC     SUSAN   HARRIS 

Mean Filter 126 ms 59 ms 121 ms 
Median Filter 143 ms 56 ms 143 ms 

Adaptive 
Smoothing 

Filter 

122 ms 59 ms 117 ms 

Bilateral Filter 137 ms 50 ms 135 ms 

 
 
TABLE III. Computation Time among Motion based 
detection, Edge difference segmentation based detection 
and Motion + Edge difference segmentation based 
detection 
 

 
Denoising 
techniques 

Motion 
based 

detection 

Edge 
Difference 

segmentation 
based 

detection 

Motion + 
Edge 

Difference 
segmentation 

based 
detection 

Mean Filter 86 ms 673 ms 467 ms 
Median Filter 125 ms 211 ms 97 ms 
Adaptive 
Smoothing 
Filter 

147 ms 489 ms 488 ms 

Bilateral Filter 105 ms 188 ms 84 ms 
 
      For 3 fps, computation time for edge based detection 
shown in TABLE IV. Median filter shows the lowest 

computation time 22 ms for Prewitt edge detection while for 
Sobel uses 38 ms and Canny uses 124 ms. For corner based 
detection shown in TABLE V, almost all the filtering 
approach used short time like median filter. However, 
computation time for Motion based, Edge Difference 
segmentation based and for both of these methods using 3 fps 
are shown TABLE VI. Median filter uses the least 
computation time where Motion based detection uses 128 ms, 
Edge Difference segmentation based detection uses 610 ms 
and finally, Motion and Edge difference based segmentation 
detection uses 98 ms. 
 
TABLE IV. Computation Time among various edge based 
detection 

 
Denoising 
techniques  

     SOBEL   PREWITT  CANNY 

Mean Filter 540 ms 529 ms 88 ms 
Median Filter 38 ms 22 ms 124 ms 

Adaptive 
Smoothing Filter 

558 ms 532 ms 84 ms 

Bilateral Filter 554 ms 506 ms 87 ms 
 
TABLE V. Computation Time among various corner 
based detection 

 
Denoising 
techniques

   MORAVEC     
SUSAN 

 HARRIS 

Mean Filter 121 ms 59 ms 130 ms 
Median Filter 129 ms 61 ms 198 ms 

Adaptive 
Smoothing Filter 

137 ms 60 ms 116 ms 

Bilateral Filter 132 ms 62 ms 120 ms 
 

TABLE VI. Computation Time among Motion based 
detection, Edge difference segmentation based detection 
and Motion + Edge difference segmentation based 
detection 

 
 

Denoising 
techniques 

Motion 
based 

detection 

Edge 
Difference 

segmentation 
based 

detection 

Motion + 
Edge 

Difference 
based 

detection 
Mean Filter 87 ms 560 ms 636 ms 

Median Filter 128 ms 610 ms 98 ms 
Adaptive 

Smoothing Filter 
127 ms 553 ms 499 ms 

Bilateral Filter 364 ms 743 ms 310 ms 

V. CONCLUSION 
      This research demonstrated extensive experiments for best 
denoise technique selection for moving object detection using 
aerial images. Performed experiments are based on Motion 
detection based method, Edge Difference based segmentation 
method, Motion and Edge Difference based segmentation 
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method, various edge and corner detection based methods. 
Based on the experimental results, medial filter required least 
computation time comparing with other filtering techniques. 
However, mean, adaptive smoothing filter and bilateral filter 
are not capable of holding of sharp edge from image like aerial 
image. In the meantime median filter is the best choice for 
preserving sharp edges for optimum detection performance. 
Based on comprehensive review on investigation results, this 
research states that median is the most preferred denoising 
technique to use for overall detection performance.  
 

Acknowledgment 
      This research is supported by Ministry of Higher 
Education Malaysia Research Grant Scheme 
of FRGS/2/2013/ICT01/UKM/02/4. 
. 
 

REFERENCES 
 
[1] M. Kazubek, "Wavelet domain image denoising by thresholding and 
Wiener filtering," Signal Processing Letters, IEEE, vol. 10, pp. 324-326, 
2003.  
[2] J. Y. A. Wang and E. H. Adelson, "Representing moving images with 
layers," Image Processing, IEEE Transactions on, vol. 3, pp. 625-638, 1994. 
[3]  C. Schnorr, "Segmentation of visual motion by minimizing convex non-
quadratic functionals," in Pattern Recognition, 1994. Vol. 1 - Conference A: 
Computer Vision &amp; Image Processing., Proceedings of the 12th IAPR 
International Conference on, 1994, pp. 661-663 vol.1. 
[4] J. M. Odobez and P. Bouthemy, "Robust multiresolution estimation of 
parametric motion models," Journal of Visual Communication and Image 
Representation, vol. 6, pp. 348-365, 1995. 
[5] J. M. Odobez and P. Bouthemy, "Direct incremental model-based image 
motion segmentation for video analysis," Signal Processing, vol. 66, pp. 143-
155, 1998. 
[6]  J. De Vylder, D. Ochoa, W. Philips, L. Chaerle, and D. Van Der Straeten, 
"Tracking multiple objects using moving snakes," in Digital Signal 
Processing, 2009 16th International Conference on, 2009, pp. 1-6. 
[7]  E. Memin and P. Perez, "A multigrid approach for hierarchical motion 
estimation," in Computer Vision, 1998. Sixth International Conference on, 
1998, pp. 933-938. 
[8]  N. Paragios and R. Deriche, "Geodesic active contours and level sets for 
the detection and tracking of moving objects," Pattern Analysis and Machine 
Intelligence, IEEE Transactions on, vol. 22, pp. 266-280, 2000. 
[9]  T. Brox, A. Bruhn, N. Papenberg, and J. Weickert, "High accuracy optical 
flow estimation based on a theory for warping," in Lecture Notes in Computer 
Science (including subseries Lecture Notes in Artificial Intelligence and 
Lecture Notes in Bioinformatics) vol. 3024, ed, 2004, pp. 25-36. 

[10]  T. Amiaz and N. Kiryati, "Dense discontinuous optical flow via contour-
based segmentation," in Image Processing, 2005. ICIP 2005. IEEE 
International Conference on, 2005, pp. III-1264-7. 
[11]  L. A. Vese and T. F. Chan, "A multiphase level set framework for image 
segmentation using the Mumford and Shah model," International Journal of 
Computer Vision, vol. 50, pp. 271-293, 2002. 
[12] A. Bruhn, J. Weickert, C. Feddern, T. Kohlberger, and C. Schnorr, 
"Variational optical flow computation in real time," Image Processing, IEEE 
Transactions on, vol. 14, pp. 608-615, 2005. 
[13] G. Yandong, G. Xiaodong, C. Zhibo, C. Quqing, and W. Charles, 
"Denoising saliency map for region of interest extraction," in Lecture Notes in 
Computer Science (including subseries Lecture Notes in Artificial Intelligence 
and Lecture Notes in Bioinformatics) vol. 4781 LNCS, ed, 2007, pp. 205-215. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

165



<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /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 <<
    /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.)
    /JPN <>
    /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 PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


