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Abstract - Video preprocessing is the most important
field of Digital Video processing. Video preprocessing
maps the raw input video into an output video for
better vision. Video preprocessing field is classified in
two, video contrast enhancement and video denoising.
These two parts are further divided based on the
techniques and structure. This paper basically deals
with second part of video preprocessing ie video
denoising. Video denoising replaces or modifies the
corrupted pixel value of all the video frame based on
the algorithm. In the past lots of work have been done
by the researchers for making algorithms to remove
noise presented on the videos. The techniques available
for the video denoising mostly developed for some
specific types of noises, hence the area is still open for
the development of a robust and efficient video noise
removal technique which can able to remove different
types of noises from video frame

Hence to overcome this problem, this paper deals with
the development and implementation of a highly robust
and efficient gray scale video denoising technique using
hybrid MW intraframe algorithms in MATLAB. The
proposed hybrid MW intraframe denoising technique is
basically fusion of median and wiener filter to utilize a
hybrid structure for addressing different types of noise
removal problems. The comparative analysis is
performed based on the two parameters Mean Square
Error (MSE), Peak Signal to Noise Ratio (PSNR). For the
comparative analysis three types of noises salt and
pepper noise, Gaussian noise and speckle noise have
been considered. The result shows that the proposed
technique is efficient to remove all the three types of
noises considered for the comparison.
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1. INTRODUCTION

Video denoising is the process of removing noise from
a video signal Video denoising is still a challenge . Different
algorithms are used depending on the noise model. Noise
Models are basically divided into two: Additive and
multiplicative noise model. Most of the natural video
frames are assumed to have additive random noise which
is modeled as a Gaussian. There are some other noise
models are also modeled which greatly degrade the video
frames like Salt & Pepper noise, Poisson Noise and Speckle
noise. This paper mainly concentrates on first
implementation of available intraframe video denoising
techniques and then building of a technique for robust and
efficient video denoising.

2. INTRAFRAME VIDEO DENOISING TECHNIQUES

Median Filtering

The median  filteris  basically a nonlinear digital
filtering technique used to remove noise from a video.lt
removes the noise improves the result .The median filter
replaces every entry with the median value of its neighbor
pixel including itself. Neighbour patterns are called
windows.

For 1D signals, the most obvious window is just the first
few preceding and following entries, whereas for 2D (or
higher-dimensional) signals such as images, more complex
window patterns are possible (such as "box" or "cross"
patterns). Note that if the window has an odd number of
entries, then the median is simple to define: it is just the
middle value after all the entries in the window are sorted
numerically. For an even number of entries, there is more
than one possible median

The median filter is also a sliding-window spatial filter, but
it replaces the center value in the window with the median
of all the pixel values in the window. As for the mean filter,
the kernel is usually square but can be any shape. An
example of median filtering of a single 3x3 window of
values is shown below.
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unfiltered values
6 2 0
3 97 4
19 3 10
in order:

0,23,3,4,6,10,15, 97

median filtered

* * *
* 4 *
* * *

Center value (previously 97) is replaced by the median of
all nine values (4).

Wiener Filtering

Wiener filter is used to reduce noise from a corrupted
signal . wiener filter works on the two methods: one is
deconvolution, ie, when the image is blurred , it is
recovered by inverse filtering , and second is blurring. It is
very effective for the additive noise and also blurs the
image parallely.

The Wiener filtering gives lowest value of mean square
error. It reduces the mean square error during inverse
filtering and blurring.

3. METHODOLOGY

The proposed method of the paper involves
development of combination of filters by the fusion of
median filter and wiener filter for gray video denoising.
This project work brought forward a novel hybrid filter
structure for robust and efficient video denoising
technique. The proposed hybrid filter is basically a cascade
combination of median and wiener filters. The proposed
method is shown in fig. 3.1 with the help of flow chart.

Read Input Video

Divide Input video into Frames

Add Noise in the input Video frames

Apply Hybrid MW Filter for
Video frame Denoising

Combine all the frames

Calculate MSE, PSNR

4. CONCLUSIONS
The proposed technique has been successfully

implemented in MATLAB. This section deals with the
results obtained after denoising using various filters in
addition with discussions. For the complete analysis of the
proposed work with conventional filters, this work utilizes
a standard video from MATLAB. The input video is
“xylophone.mpg”, consists 141 frames. Fig. shows 10th of
the first input video.

Fig. 10t frame of first input video.
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Salt and Pepper noise filtering from Input video Tuput Video (xvlophone mpg)
S.No. | Frame | Type | MSEof | PSNRof | MSEof [ PSNR | MSEof | PSNRof | MSEof [ PSNRK MSEof | PSNRof
H H H no. of | Average | Average | Median of Gaussian | Gaussian | Wiener of Proposed | Proposed
USIng Proposed Hybrld MW fllter' Noise | Filter Filter Filter | Median Filter Filter Filter | Wiener | Hybrid Hybrid
.. . . . Filter Filter Filter Filter
After denoising using proposed hybrid filter the
d ised vid £ F th let ti 1 10 1615 | 3605 | 839 | 3889 | 1128 | 3761 | .07 | 3951 | 543 4078
enoisea viaeo fTrames .rFor e complete comparative
p p 2 0 1664 | 3592 | 857 | 3880 | 1156 | 3750 | .07 | 3932 | 569 40.58
analysis table-1 contains all MSE and PSNR ) 1753 | 3569 | 905 | 185 | 179 | w4 | 11 | 388 | 618 | 402
4 | @ 1693 | 3584 | 879 | 3869 | 1141 | 3756 | 104 | 3923 | 589 4046
5 50 1707 | 3581 | 926 | 3847 | 1148 | 3753 | 102 | 3905 | 608 40.29
o
6 60 | g | 1564 | 3615 | 796 | 3910 | 1084 | 3778 | 103 | 38 | 523 4095
z
Taput Video (xylophonempg) 7 m |y | 6% | w8 | s | 3 | 10 | @% | 105 | B2 | 57 4052
S. | Frame | Type | MSEof | PSNRof | MSEof | PSSR | MSEof | PSNRof | MSEef | PSNRol | MSEof | PSNKof 8 w0 | B | 1683 | 387 | 8% | e | 1120 | et | 105 | 319 | 586 4045
No. | mo. | of | Average | Average | Median | of | Gaussian | Gaussian | Wiemer | Wiemer | Proposed | Proposed g
Noise | Filrer Filter Filter | Median Filter Filter Filter Filter Hybrid Hybrid 9 90 [0} 15.81 36.14 8.13 39.03 10.73 37.82 1.07 39.84 5.25 40,93
Filter Filter Filter
T | w0 558 | 3500 | eer | s0m | 5 | ses | 9w | s | e 125 10 | 100 1701 | 358 | 89 | 386l | 1119 | 3764 | 107 | 399 | 578 4051
2 20 1910 | 3532 662 | 3092 1460 36.49 915 | 3852 385 4228 1 110 1715 | 35.78 929 | 3845 11.33 37.59 111 | 3817 6.00 40.35
3| 3 1963 | 3520 | 739 | 3045 | 1468 | 3645 | 091 | .17 | 43 azm n | 1w 1485 | 3641 | 736 | 3946 | 1067 | 37.85 | 104 | 4021 | 483 4129
4| o 192 | 330 | o0 | mss | e | e | 94 | By | 3w 017 1| 1m0 1633 | 3600 | 844 | 3387 | 1005 | 3770 | w0z | 3943 | s.62 10,64
H
S 3 e e O I e O I O O u | 155 | 362 | 779 | 382 | 108 | 3784 | 103 | 3888 | 506 | 4109
5 | & T | 1803 | 357 | 600 | 4035 | 1350 | 368 | 870 | 3873 | 334 0289
v
7| W 2 | 1934 | 3527 | 704 | 3065 | 1401 | 3667 | 949 | 3835 | 399 012
v TABLE I1l. MSE AND PSNR VALUES OBTAINED AFTER SPECKLE NOISE DENOISING
8 | 80 | & | 1898 | 3835 | 714 | 3050 | 1386 | 3671 | 950 | 3835 | 403 208
2 OF INPUT GRAY VIDEO USING ALL THE FILTERS
9 | @ S| 1813 | 355 | 63t | 4043 | 1376 | 3674 | 86 | 3878 | 345 0276
&
0| w0 | w | w958 | 32 | 748 | 3957 | 408 | 3665 | o7 | 3823 | 413 0207 CONCLUSION:
1| 110 1965 | 3520 | 749 | 3939 | w1 | e84 | o7t | 3826 | 424 1186
2| 120 1723 | 377 | 564 | 4082 | 1362 | 379 | 818 | ;901 | 307 827
1 | 130 1843 | 3548 | 667 | 3989 | 1370 | 3676 | 003 | 3857 | 378 | 4236 The developEd hyb”d filter is baSlca"y a cascade
u | wet | 367 | sa7 | avas | 156 | 681 | 83t | 3s4 | ;| 487 combination of median and wiener filters. In the results

TABLE I. MSE AND PSNR VALUES OBTAINED AFTER SALT & PEPPER NOISE
DENOISING OF INPUT GRAY VIDEO USING ALL THE FILTERS

Gaussian noise filtering from first Input video

Let us consider input video “xylophone.mpg”, consists
141 frames corrupted by 60% Gaussian noise .

Input Video (xylophone.mpg)
S.No. [ Frame | Type | MSEof | PSNRof | MSEof | PSNR MSEof | PSNRof | MSEof | PSNR MSE of PSNR of
no. of | Average | Average | Median of Gaussian | Gaussian | Wiener of Proposed | Proposed

Noise |  Filter Filter Filter | Median Filter Filter Filter | Wiener | Hybrid Hybrid

Filter Filter Filter Filter

1 10 270 33.75 0.16 56.15 169 45.85 107 | 4785 0.03 64.00
2 20 270 33.39 0.14 36,68 165 43.93 107 | 4785 0.02 64.92
3 30 2.80 33.56 0.16 56.20 171 45.81 111 | 47.68 0.02 64.71
4 40 274 33.63 0.14 56.56 172 4577 104 | 47.88 0.03 64.07
5 50 " 278 33.60 0.15 56.23 171 45.80 102 | 4807 0.03 64.08

]

6 60 ] 261 33.74 0.13 56.85 1.63 46.01 103 | 4759 0.02 66.00
7 70 E 276 33.58 0.14 56.63 172 45.78 105 | 4781 0.02 64.26
3 80 E 273 33.60 0.15 56.41 1.69 45.84 105 | 4782 0.03 64.12
9 90 8 270 33.77 0.16 56.10 1.69 46.16 107 | 4808 0.03 63.82
10 100 270 33.59 0.14 55.84 165 45.93 107 | 47.8 0.02 63.82
1 1o 280 33.61 0.16 56.15 171 4577 111 | 4790 0.02 64.31
12 0 274 33.88 0.14 57.62 17 46.13 104 | 4830 0.03 67.79
13 130 278 33.66 0.15 56.25 171 45.75 102 | 48.08 0.03 64.83
14 140 261 372 0.13 96.14 163 46.09 103 | 4817 0.02 64.85

TABLE Il. MSE AND PSNR VALUES OBTAINED AFTER GAUSSIAN NOISE DENOISING
OF INPUT GRAY VIDEO USING ALL THE FILTERS

Speckle noise filtering from first Input video

Let us consider first input video “xylophone.mpg”, consists
141 frames corrupted by 50% Speckle noise .

section resultant graphs and tables clearly indicates that
individual conventional filters are only able to filter some
specific type of noise, but the hybrid filter is not only able
to provide smallest MSE for all the three types of noises as
well as also able to keep important video frame
characteristics.

In addition to this, the hybrid filter developed in this
work also provides highest PSNR values among all the
testing filters. Hence in terms of parameters, it provides
minimum MSE and highest PSNR as compare to available
intraframe denoising techniques.

REFERENCES

[1] Kenneth, R. 1979, Digital Image Processing,
Prentice Hall, New Jersey.

[2] Umbaugh, S. E. 1998, Computer Vision and Image
Processing, Prentice Hall PTR, New Jersey.

[3] Goodman, J. W. 1976. Some fundamental
properties of Speckle, J. Opt. Soc. Am., 66, pp.
1145-1150.

[4] Motwani, M.C., Gadiya, M. C., Motwani, R.C., Harris,
F. CJr. Survey of Image Denoising Techniques.

[5] Windyga, S. P. 2001, "Fast Impulsive Noise
Removal”, IEEE transactions on image processing,
Vol. 10, No. 1, pp.173-178.

[6] Qingbo Lu ; Hougiang Li ; Chang Wen Chen “Video
denoising based on matrix recovery with total

variation priori” IEEE China Summit &
International Conference on Signal and
Information  Processing  (ChinaSIP), 2013,

Publication Year: 2013, Page(s): 245 - 249.

[7] Dolwithayakul, B. ; Chantrapornchai, C. ;
Chumchob, N. “Real-time video denoising for 2D
ultrasound streaming video on GPUs ” Computer

© 2015, IRJET.NET- All Rights Reserved

Page 145



’l, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395 -0056
JET Volume: 02 Issue: 02 | May-2015 www.irjet.net p-1SSN: 2395-0072

Science and Engineering IEEE Conference (ICSEC), BIOGRAPHIES
2013, Publication Year: 2013, Page(s): 233 - 238.

[8] Wenijie Yin ; Haiwu Zhao ; Guoping Li ; Guozhong
Wang ; Guowei Teng “A block based temporal
spatial nonlocal mean algorithm for video
denoising with multiple resolution ” 6th
International Conference on Signal Processing and
Communication  Systems  (ICSPCS), 2012
Publication Year: 2012, Page(s): 1 - 4.

[9] Acharya, A. Meher S. “Robust video denoising for
better subjective evaluation” IEEE Conference on
Image Information Processing, Publication Year:
2011, Page(s): 1 - 5.

Aparna Tripathi, PG Scholar, CSIT
, Durg, Chattisgarh

Om Prakash Yadav, Assocaite
Professor, CSIT, Durg ,
Chattisgarh

© 2015, IRJET.NET- All Rights Reserved Page 146



