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ABSTRACT

This paper provides a detailed state of the art of different
video denoising techniques. Most of the video denoising
algorithms are done through the motion detection technique.
The main goal is to give a survey of various noise reduction
techniques for video. Object detection is the first level of
video denoising. The first level can be achieved through
Motion Detection. This paper explained about the motion
estimation and compensation techniques. The different video
denoising techniques, motion detection techniques and the
noises used are shown through the taxonomy.

General Terms

Image processing, motion detection

Keywords

Object tracking, frame differencing, image and video
denoising.

1. INTRODUCTION

The process of noise removal noise from the video is called
Video Denoising, where noise reduction in image can be done
through the frame individually and between the frames. Video
sequence noise reduction is used widely in traffic
management, medical imaging and TV broadcasting
applications. Noise reduction is an image restoration
mechanism in which it attempts to recover image from a
degraded image. Various denoising techniques make various
assumptions, depending on the image as well as type of
image. The paper [1] talked about motion detection in Real
time video streams using moved frame background. Here the
author considered first frame as background frame and
comparing this frame with the current frame to get the
difference. Moving object detection is the first step of video
denoising as well as object tracking. This technique uses
segmentation of moving objects from stationary background
objects [2].

This is focused on higher level processing and decreases
computation time. Shadow object segmentation is difficult
and significant due to illumination changes. Most of the video
denoising technique depends up on a single noise such as
Gaussian or white noise. Different statistical distributions
have been found in [35] with five major sources of noise.
They are dark current noise and quantization noise. Whenever
the real noisy images with noises from multiple sources are
applied the performance of these denoising techniques will be
decreased.

This paper organizes as follows. In the next section we recall
the different techniques for video denoising, section 3
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describes the various motion estimation and compensation
and 4 describes the conclusion.

2. VIDEO DENOISING -RELATED
WORKS

A wavelet domain spatial filter whose coefficients are
manipulated using a Markov Random Field (MRF) image
model has been proposed in [1]. In the Literature survey of [1-
6] the authors proposed the Spatial (2-Dimentional) and
spatio-temporal (3-Dimentional) filters [1-6] to remove the
video noises. Spatial filters take only spatial information into
account and as an effect can cause spatial blurring at high
noise levels. This blurring effect can be reduced using both
temporal and spatial information and the filtering performance
can be improved at low noise levels also in this way.

A Wiener filter is utilized in the wavelet domain in order to
remove image noise [2]. The author proposed fuzzy logic
based image noise filter that takes directional deviations into
account [3]. A recursive estimator structure has been proposed
to estimate the clean image from the film-grain noisy image
and the noise is considered to be related to exposure time in
the form of non-Gaussian and multiplicative structure [4]. A
pixel based spatio-temporal adaptive filter that calculates new
pixel values adaptively using the weighted mean of pixels
over motion compensated frames has been proposed in [5].
An edge preserving spatio-temporal video noise filter that
combines 2D Wiener and Kalman filters has been presented in

[6].

The proposed idea shows a non-linear video noise filter which
calculates new pixel values using a 3D window [7]. In this
method the pixels are arranged with respect to related pixel
values in the form of a 3D window according to their
difference and average the pixels in the window after
weighting them with respect to their order of sorting. And
which gives good results in case of no- or slow local motion,
but deforms image regions in cases of abrupt local motion. In
the case of local motion, the 3D filtering performance of the
method is highly reduced. In order to increase the 3D filtering
performance of the method proposed in [8] and Video
denoising uses 2D and 3D dual-tree complex wavelet
transforms. [9] Shows 2D wavelet based filtering and
temporal mean filtering that uses pixel based motion
detection.

The author of [10] proposed a wavelet transform based video
filtering technique that uses spatial and temporal redundancy.
In [11], a content adaptive video denoising filter has been
proposed recently. This method filters both impulsive and
non-impulsive noise but the filtering performance is highly
reduced in case of Gaussian noise with high variance. In this
work, a new pixel based spatio-temporal video noise filter that
takes motion changes and spatial standard deviations into
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account is proposed. The main objective of this paper is
compressing the noise in archive video to produce a high
visual quality for archive videos. [12] Propose hidden markov
tree modeling for wavelet coeffient and provide high CPSNR,
good quality and removes color artifacts while preserving
edges. In [13] spatio-temporal filtering is used for film
restoration, which provides good PSNR and Visual results.

The proposed technique shows [14] efficient and accurate
wavelet based noise estimation method for white Gaussian
noise in video sequences. Instead of motion estimation step,
the surfacelet transform provides motion selective subband
decomposition for video signals and it is low redundancy [15].
In the proposal [16] explains spatio- temporal predictive
search  block matching which provide reasonable
computational cost and subjective visual quality. [17] Uses
effective improvement on the OSA method in both 2 and 3D.
Super resolution algorithm is not dependent on explicit
motion estimation [18], provides artifacts free and high
quality images. [19] Is obtained based on an efficient quad
tree decomposition of the learned dictionary and overlapping
image patches.

The result shows the comparison between DWT and Dual
Tree complex wavelet transforms [20]. Author developed
greedy basis selection algorithm for ADDWP, which has
lower computational complexity [21] as well as boundary
extension method can be used to improve the quality of the
first and last served frames. Bilateral filtering can be
decomposed into a number of constant time spatial filters
[22]. The main advantages are higher PSNR, Faster because
of parallel implementation, and small memory footprint that is
two percentages. Video sequences are considered as volume
rather than a sequence of frames and not require any motion
estimation [23]. Inpainting technique is flexible but time
consuming which provides filling in the missing part of the
video with the most appropriate data. Removing serious
mixed noise from the video data and the mixed noises are
Gaussian and impulse noise [24].

The low complexity method is [25] because reusing motion
estimation resources from the video coding module for video
denoising. [26] Provide data parallel, deeply multithreaded
cores and high memory bandwidth. Video’s can be denoised
by the use of motion compensation that is without detecting
the motion [27], which can be done through the correlation of
neighboring frames that means selective block matching
technique. In this paper white Gaussian noise is considered.
So complexity is reduced but the quality of the image is
normal. [28] Describes the motion estimation technique can
be done through optical flow method and which is integrated
with nonlocal means frame work with noise level estimation.
In this paper, [29] present a hew patch-based video denoising
algorithm capable of removing serious mixed noise from the
video data. By grouping similar patches in both spatial and
temporal domain, formulate the problem of removing mixed
noise as a low-rank matrix completion problem, which leads
to a denoising scheme without strong assumptions on the
statistical properties of noise. Many recent developed methods
are present to solve the problem effectively. The robustness
and effectiveness of our proposed denoising algorithm on
removing mixed noise, e.g. heavy Gaussian noise mixed with
impulsive noise.
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The proposed idea of [31] uses spatiotemporal color filtering,
nonlocal mean filtering for video denoising and for the color
prediction the author uses inter frame and inter color
prediction technique. [32] Shows 3D discrete cosine transform
technique which can be used for real time video denoising.
The author [33] gives detailed survey for video denoising and
he used kalman filter and dynamic nonlocal mean algorithm
for video denoising, which shows in real time the recursive
algorithms are easy to realize. [34] Explains the video
denoising can be done in openMP parallel processor to reduce
the denoising time and the complexity. The noise considered
is Gaussian white noise for denoising [35]. [36] Uses motion
vector to detect the motion but the computational complexity
is more. The author [37] says on about the combination of
inter frame and inter prediction for color videos and shows the
different color video denoising technique. The proposed
technique [38] shows the quaternion vector filter for video
denoising. But the author [39] says video denoising can be
done efficiently through discrete complex wavelet transform.
The [40-46] considered salt pepper impulse noise and 95%
quality received. In this paper [41-42] the author applied new
technique as recursive video denoising using multi hypothesis.
[43-45] Denoising is done through spatio temporal and DWT
for Gaussian scale mixture. [44] Says color denoising can be
done through demosaicking after the video denoising. [47]
Shows the video denoising is applied to the digital TV.

The proposed technique gives new technique for video
denoising that is poly view fusion like front, top and side
views are considered for denoising using 2D approach. The
various video denoising technique used are shown in the
taxonomy of fig.1.Where MHMCF-multi hypothesis motion
compensated spatial filter, NLSBP- nonlocal sparsity based
priori, STGSM-spatio temporal Gaussian scale mixture,
LPAICI-local polynomial approximation and intersection of
confidence interval, and 3DSTP- 3d spatio temporal patches.
The various motion detection techniques which used are
shown in fig.2.Where STA3DKF-spatiotemporal adaptive 3d
kalman filter, MCW — motion compensated wavelet filter,
WEF- wiener filter, GF — Gaussian filter, MHMCF - multi
hypothesis motion compensated spatial filter, BF —box filter,
STLMMSEF — spatio temporal linear minimization mean
square error filter, OSTA- optimal space time adaptation,
SCBF - Self Cross Bilateral filter and AWAF- adaptive
weighted averaging filter. Different noises which have been
used are shown in fig.3. The ability to process a sequence in
real time is dependent on three key factors: The speed of the
algorithm, the frame rate required and the number of pixels.
While considering all the above factors the real time video
denoising can be done.

3. MOTION ESTIMATION AND
MOTION COMPENSATION

By the use of recursive temporal filtering motion estimation
enables us to fuse images and then reconstruct a high
resolution image. Depend up on the size of the image; we
have to decide the motion estimation technique. With a simple
motion model very difficult to estimate motions. In this the
simplest motion model is used, translational motion. But this
motion technique will not be always valid.
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3.1 Motion estimation

Motion estimation is a partial redundancy between the
neighboring frames. The selected frames are the reference
frame and the subsequent frames are compared with the
reference frame. The current frame contain current block and
the reference frame contain the candidate block which is
shown in fig.4. First step for motion estimation is to find the
motion vector. Motion vector of each block is compared with
the reference frame to get the motion compensation.

Reference frame

Current frame

|

4
U o

search window motion vector

Current block

Fig.4 block matching
3.2 Image Segmentation and compensation

For large images estimation of motion is difficult. By the use
of motion compensation for every frame two error frames are
generated. They are combined and then segment the images
into small pieces and estimate the motions for each piece to
overcome this difficulty. Consider the below methods for
segmentation.

3.2.1 Fixed block base

The simplest segmentation method is fixed block base. In this
method, segment two frames (past and current frame/future
frame) into a collection of fixed-size blocks in the same way,
and then motion can be estimated between every pair of
corresponding blocks of the past and current frames. Depend
up on the block size motion will be estimated accurately but
the local estimation becomes more difficult and unstable.

3.2.2 Object or texture base

Around the border areas of object or tetures have motion flow
occlusions. This is the way to segment the images and then
estimate the corresponding segments between the past and
current/future frames.

3.2.3 Motion base

This is the most difficult method because the motion flow
occlusions do not suitable for all the objects’ borders. Motion
estimation is difficult for larger segments. But the motion
based segmentation method detects the occlusions and
segment the images. High quality image is the result.

3.3 Motion Models

For the successful motion estimation motion models
important. For unknown motion translational models are not
flexible. To reduce the size, use some parametric fit. Due to
small optical flow the estimation becomes unstable. Another
way to proceed is to use affine or projective linear parametric
motion models.

4. EXPERIMENTAL RESULT

The experimental result of salesman shows 3DSTP is
performing very good for 6=15 and 6=20. The comparison
table shows the details, which is in table 1.
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Salesman

Technique used cl5 620
MHMCF 31.16 27.64
NLMC 32.12 29.03
DNLM 35.22 32.73
DCWT 23.19 25.12
STA 35.13 32.60
STGSM 33.97 30.66
DWT - 33.25
2DWT - 29.92
3DWT - 29.35
WF - 37.508

MCW 31.00 30.8
VBM3D 40.44 36.07
VBM4D 41.00 37.01
3DSTP 39.26 36.35

KNN - 325
Orthogonal 31.71 30.16

wavelet domain

LPAICI 324 32.1
GF 34.73 24.60
STLMMSEF 26.49 21.04
OSTA 33.89 33.66
AWAF 33.78 3251

Table.1.comparison table of salesman for 615 and 620

5. CONCLUSIONS

Video signals are often contaminated during acquisition and
transmission. Video denoising is the process of removing such
distortions from a video signal [30]. The present techniques
are very slow on processing and quality of Denoising is very
poor for any real time applications like video conferencing
and medical diagnosis. This research work is focused on
proposing the methodologies for video denoising which is
automatic, computationally lightweight and real time. In this
paper, we have presented different methods and challenges of
video denoising.
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