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Abstracrt - Image segmentation is aprocess that
subdivide an image into constituent parts or object.
Rain removal is a very useful and important technique
in segmentation.The visual effect of rain is more
complex and it is motion blurred. Rain at high
velocities, it is consists of spatially distributed drops, it
provides a high intensities in image due to high
velocities and videos, the photometric and chromatic
technique is applied to remove the rain effect in
background subtraction method but the performance is
poor. In this paper, an efficient Analysis and synthesis
algorithm was developed which is based on motion
segmentation of dynamic scene is applied to increase the
performance of rain removal effect. Rain removal
filters and DWT technique is used to decompose the
image into high frequency and low frequency.
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1. INTRODUCTION

Image processing is a technique to enhance raw image
received from camera placed on satellite or the picture
taken in normal day to day life for various application.
Image processing is the form of signal processing in which
the input is given as image and output can be image or set
of characters. Mostly the image will be in two dimensions.
Different algorithm can be applied to the input data. There
are two types of image Digital image has a finite set of
digital values called picture element or pixel. Digital image
focus on two major tasks. They are Improvement of
pictorial information for interpretation and processing the
image data for storage transmission and representation.
Another type is Analogy images, it is physical images that
are created when the film in a camera is exposed to light.
There are different techniques in image processing
segmentation ,stegnography, watermarking, recognition,
image enhancement, compression, retrieval .The
segmentation is the process of partition the image into
unigue separable based on the intensity of image. Before
performing segmentation the image which taken as input
should be denoised by passing through some high pass or
low pas filter. If an image denoised then it is converted into
an binary image after that thresholding is performed .After
thresholding the segmentation is done by clustering
approach. Before recovering the rain effect ,the image is

segmented. In this paper, an efficient Analysis and
synthesis algorithm was developed in order to separate the
low frequency and high frequency.
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Fig 1: Recovery of an image from rain pixel recovery
I1. MOTION SEGMENTATION

Motion segmentation in which it is used to segment
dynamic scene [3] The pixel intensity variation of a rainy
scene is caused by rain and object motion. The variation
caused by rain need to be removed, and the ones caused by
object motion need to keep it as it is. Thus motion field
segmentation naturally becomes a fundamental procedure
of these algorithm. Proper threshold [6] value is set to
detect the intensity variation caused by rain. After applying
photometric and chromatic constraints for rain detection,
rain removal filters are applied on pixels such that their
dynamic property as well as motion occlusion clue are
considered; both spatial and temporal information are then
adaptively use during rain pixel recovery. These algorithm
gives better performance over others for rain removal in
highly dynamic scenes with heavier rainfall.

I11. CONSTRAINTS APPLIED FOR RAIN
DETECTION

They first develop a photometric model that describes the
intensities produced by individual rain streaks and then
develop a dynamic model that captures the spatiotemporal
properties of rain [7] Together, these models describe the
complete visual appearance of rain. Using these model they
develop a algorithm for rain detection and removal. The
temporal property states that an image pixel is never always
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covered by rain throughout the entire video. The chromatic
property states that the changes of R, G, and B values of
rain affected pixels are approximately the same. The
algorithm can detect and remove rain streaks in both
stationary and dynamic scenes, by using both temporal and
chromatic properties which are taken by stationary
cameras. But it gives wrong result for those scenes which
are taken by moving cameras. To handle these situation the
video can be stabilized for rain removal, and destabilized to
restore camera motion after rain removal. It can handle
both light rain and heavy rain conditions. This method is
only applicable with static background, and it gives out
false result for particular foreground colours. To overcome
this problem after applying photometric and chromatic
property, the analysis and synthesis algorithm has been
used in order remove the rain pixel in image or videos.

IV.TYPES OF FILTERS

The filter can be applied to eliminate the pixel in image
which is not significant. After applying photometric and
chromatic constraints for rain detection, rain removal filters
can be applied on pixels by considering both dynamic
property as well as motion of an image[5]. Filter can be
applied based on the nature of image, it can be applied after
detection or before detection There are different types of
filter used for rain recovery of an image. Temporal filtering
methods are not effective in removing rain since they are
spatially invariant and hence degrade the quality of the
image in regions without rain. median filtering over time
for rain reduction. Median filtering is used to remove some
rain but it also alters the signal due to motion. But it is hard
to track individual raindrops or the appearance of rain. In
this paper bilateral filter has been applied. Instead of
directly applying a conventional image decomposition
technique, this method first decomposes an image into the
low- and high-frequency (HF) parts using a bilateral filter.
The HF part is then decomposed into a “rain component”
and a “non-rain component” by performing dictionary
learning and sparse coding based on MCA (morphological
component analysis). These is first method which remove
rain streak while preserving geometrical details in a single
frame[8]where no temporal or motion information among
successive images is required. In these method
decomposing rain steaks from an image is fully automatic
and self-contained, where no extra training samples are
required

5. ANALYSIS AND SYNTHESIS ALGORITHM

The important in outdoor surveillance vision system is
detection and removal of rain, the appearance of rain
strikes degrades the performance of various vision-based
applications is poor [9]. A new approach for rain detection
and removal of video-based rain removal framework via
properly formulating rain removal as in video
decomposition problem based on Analysis and Synthesis
algorithm (A&S). Analysis-synthesis filter are often
implemented with hierarchical sub-sampling, leading to a
pyramid. The Laplacian pyramid of a sub sampled system

with analysis and synthesis filters. The analysis filters are
band pass, and the synthesis filters are low pass. Thus the
synthesis filters can remove high frequency artifacts
introduced by nonlinear processing, but not low frequency
artifacts. When nonlinearities introduce distortions that
show up in low frequencies, the synthesis filters cannot
remove them. In spite of these problems, we can get fairly
good results with the Laplacian pyramid when we compute
smooth gain maps.

Instead of directly applying conventional image
decomposition (DWT) technique, we first decompose an
image into the low-frequency and high-frequency parts
using a bilateral filter. The high-frequency part is then
decomposed into “rain component” and “non-rain
component” by performing dictionary learning and sparse
coding.
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Fig 2: Video sequence comparism a) Original video
frames. (b) photometric model . (¢) chromatic model (d)
spatial-temporal model (e) After applying Analysis and
synthesis algorithm ,the performance has been improved
High dynamic range (HDR) imaging is an area of
increasing importance of display devices still have limited
dynamic range (LDR). Multiscale Decomposition image
processing techniques have a reputation of causing halo
artifacts when used for range compression. The synthesized
SDR image contains much more scene details than any of
the captured SDR image. Moreover, the scheme also
functions as the tone mapping of an HDR image to the
SDR image, and it is superior to both global and local tone
mapping operators. A proposed method of balanced
analysis-synthesis filters, and applies local gain control to
the sub-bands systems for decomposing and reconstructing
images. Gradient-domain algorithm based on the properties
of HVS for high dynamic range compression. Experimental
results on real images demonstrate that our algorithm is
especially effective at preserving or enhancing local details.

VI. CONCLUSION

Compared to analysis and synthesis algorithm, the
other algorithms perform poorly in highly dynamic scenes,
serious pixel corruptions often occur in motion intensive
areas, which is caused by ignoring motion occlusions
during pixel recovery. Based on the motion segmentation
scheme the method recovers the rain pixels such that each
pixel’s dynamic property as well as motion occlusion clue
is considered both spatial and temporal information are

Volume 3, I ssue 15

Published by, www.ijert.org 2



Special Issue- 2015

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
NCACS-2015 Conference Proceedings

adaptively exploited during rain pixel recovery. Experiment
results show that our algorithm performs better in highly
dynamic scenarios.
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