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Abstract:

Filtering is widely used in the image and video processing
application for various technology. Field Programmable
Gate Array (FPGA) technology has become a viable target
for the implementation of real-time algorithms is suitable
for the video image processing applications In this paper
a explicit image filter called guided filter is proposed to
remove the noise in images smoothing and sharpening of
images .We proposed the systolic array architecture for
modified guided filter. The guided filter is derived from
the local linear model computing the filtered output by
considering the content of guided image can be the in-
put image or different image. This paper proposes that the
implementation of guided filter with FPGA microblaze
soft-core processor.

Key Words:

FPGA, Gate Array, guided filter, Microblaze.

Introduction:

In image processing it is usually necessary to perform
high degree of noise reduction in an image before per-
forming higher-level processing steps. Digital images
may be contaminated by different sources of noise. The
imperfections in instruments used in image processing,
difficulties with the data acquisition process, and interfer-
ence lead to this unwanted noise generation. So we imple-
ment filters to reduce this distraction caused during image
processing [2]. Most applications in computer vision and
computer graphics involve the concept of image filtering
to reduce noise and extract useful image structures. It is
also essential for the researches in the areas of Science
and Technology such as geographical information sys-
tems and astronomy. So inorder to reduce this noise based
on smoothing and enhancement we implement guided fil-
tering. The guided filter has an O(N) time (in the number
of pixels N) exact algorithm for both gray-scale and color
images.
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And this process could be implemented in real time process
based on hardware implementation by using controller as
FPGA. Filtering is an image processing technique widely
adopted in computer vision, computer graphics, compu-
tational photography, etc. More specifically, filtering can
be applied in many applications such as noise reduction,
texture editing, detail smoothing/enhancement, coloriza-
tion, relighting tone mapping, haze/rain removal and joint
up sampling[11], [13] The most popular technique is the
edge-preserving bilateral filter [1],[8] and application of
bilateral filter to image noise reduction and Durand [6]
used bilateral filter on high dynamic range (HDR) images.
Based on bilateral filter, joint bilateral filter is developed
in flash/no-flash denoising [15] used joint bilateral filter
for upsampling problems. For a bilateral filter, real-time
implementation usually adopts histogram-based approxi-
mation due to its computation efficiency and memory
concern [16]. Guided filter has the non-approximation
characteristic and offers an ideal option for real-time filter
applications on HD videos.

Proposed Guided filter:

In this proposed method, the noisy image is passed
through guided image filter and some amount of noise
gets reduced and the image become blur. Next the edge
detection is performed. For that, the guided filter under-
goes discrete wavelet transform. Form these coefficients,
the edges are detected. Finally, the spatial domain and
wavelet domain methods are combined together to form
the final denoised output.

Inpuat Image N Decompaosition Guided filter
Dutput image Image Smoothing
restoration Process

Block Diagram of Guided Filter
Creation of Headerfile:

By using Matlab software to create the headerfile .
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The creation of header file consisting of following steps

*Select Input image or cover image

*Resize the image into 64 x 64

*Convert Colour image into grayscale image
*Create header file in the form of .h format

RGB to Gray
Conversion
Headerfile

Headerfile Creation

Guided Filter:

Guided image filter [Kaiming He et.al.] is an explicit im-
age filter, derived from a local linear model; it generates
the filtering output by considering the content of a guid-
ance image, which can be the input image itself or another
different image. Guided image filter has a fast and non-
approximate linear-time algorithm, whose computational
complexity is independent of the filtering kernel size.
The guided filter output is locally a linear transform of
the guidance image. This filter has the edge-preserving
smoothing property like the bilateral filter, but does not
suffer from the gradient reversal artifacts. Moreover, the
guided filter has an O(N) time (in the number of pixels N)
exact algorithm for both gray-scale and color images. The
guided filter performs very well in terms of both qual-
ity and efficiency in a great variety of applications, such
as noise reduction, detail smoothing/enhancement, HDR
detail smoothing/ enhancement, HDRcompression, image
matting/feathering and haze removal.

Algorithm of guided filter:

1.Read the image say I (gray scale image), it acts as a
guidance image.

2.Make p=I, where p acts as our filtering image (gray
scale image).

3.Enter the values assumed for r and €, where r is the local
window radius and ¢ is the regularization parameter.
4.Compute the mean of I, p, [*p
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5.The compute the covariance of (I,p) using the formula:
cov_Ip=mean Ip -mean [.*mean p;

6.Then compute the mean of (I*I) and use it to compute
the variance using the formula:- var [ =mean_II - mean_I
*mean_ |

7.Then compute the value of a, b. where a,b are the linear
coefficents.

8.Then compute mean of both a and b.

9.Finally obtain the filtered output image q by using
the mean of a and b in the formula q = mean a .* [ +
mean_b;

Smoothing Process:

The most common benefit of image smoothing is to re-
move the noise from the image. Different edge preserv-
ing image smoothing methods are used for preserving
the important features or structures or salient edges in the
image, so as to lead the improvement in the visual qual-
ity of the image. This is a method for edge preserving
smoothing, which is related to the previous methods like
bilateral filter and fast bilateral filter for the display of
high dynamic range images signal processing approach
, edge preserving decompositions, multi-scale image de-
composition based on local extreme, histogram based im-
age smoothing, L0 gradient minimization . Our method
is based on the LO gradient minimization method. This
method globally control total number of non-zero gradi-
ents between pixels to enhance the prominent edges.

Image Restoration:

The goal of image restoration is to reconstruct the original
(ideal) scene from a degraded observation. The recovery
process is critical to many image processing applications.
Ideally, image restoration aims to undo the image degra-
dation process during image acquisition and processing.
If degradation is severe, it may not be possible to com-
pletely recover the original scene, but partial recovery
may be plausible. Typical forms of degradation during
image acquisition involve blurring and noise. The blurring
may be from, for example, sensor motion or out-of-focus
cameras. In such a situation, the blurring function (called
a point-spread function) must be known prior to image
restoration. When this blurring function is unknown, the
image restoration problem is called blind image restora-
tion. Image restoration is the process of simultaneously
estimating both the original image and point-spread func-
tion using partial information about the image processing
and possibly even the original image.
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The various approaches that have been proposed depend
upon the particular degradation and image models.

Xilinx Platform Studio:

The Xilinx Platform Studio (XPS) is the development en-
vironment or GUI used for designing the hardware por-
tion of your embedded processor system. B. Embedded
Development Kit Xilinx Embedded Development Kit
(EDK) is an integrated software tool suite for developing
embedded systems with Xilinx MicroBlaze and PowerPC
CPUs. EDK includes a variety of tools and applications to
assist the designer to develop an embedded system right
from the hardware creation to final implementation of the
system on an FPGA. System design consists of the cre-
ation of the hardware and software components of the em-
bedded processor system and the creation of a verification
component is optional. A typical embedded system design
project involves: hardware platform creation, hardware
platform verification (simulation), software platform cre-
ation, software application creation, and software verifi-
cation. Base System Builder is the wizard that is used to
automatically generate a hardware platform according to
the user specifications that is defmed by the MHS (Mi-
croprocessor Hardware Specification) file. The MHS file
defines the system architecture, peripherals and embed-
ded processors]. The Platform Generation tool creates
the hardware platform using the MHS file as input. The
software platform is defmed by MSS (Microprocessor
Software Specification) file which defines driver and li-
brary customization parameters for peripherals, processor
customization parameters, standard 110 devices, interrupt
handler routines, and other software related routines. The
MSS file is an input to the Library Generator tool for cus-
tomization of drivers, libraries and interrupts handlers.

-

Xilinx Platform Stadio | Xilinx Platform

Embedded Development Kit Design Flow
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The creation of the verification platform is optional and
is based on the hardware platform. The MHS file is taken
as an input by the Simgen tool to create simulation files
for a specific simulator. Three types of simulation models
can be generated by the Simgen tool: behavioral, struc-
tural and timing models. Some other useful tools avail-
able in EDK are Platform Studio which provides the GUI
for creating the MHS and MSS files. Create / Import [P
Wizard which allows the creation of the designer’s own
peripheral and import them into EDK projects. Platform
Generator customizes and generates the processor system
in the form of hardware netlists. Library Generator tool
configures libraries, device drivers, file systems and inter-
rupt handlers for embedded processor system. Bitstream
Initializer tool initializes the instruction memory of pro-
cessors on the FPGA shown in figure2. GNU Compiler
tools are used for compiling and linking application ex-
ecutables for each processor in the system [6].

There are two options available for debugging the appli-
cation created using EDK namely: Xilinx Microproces-
sor Debug (XMD) for debugging the application software
using a Microprocessor Debug Module (MDM) in the
embedded processor system, and Software Debugger that
invokes the software debugger corresponding to the com-
piler being used for the processor. C. Software Develop-
ment Kit Xilinx Platform Studio Software Development
Kit (SDK) is an integrated development environment,
complimentary to XPS, that is used for C/C++ embed-
ded software application creation and verification. SDK
is built on the Eclipse opensource framework. Soft Devel-
opment Kit (SDK) is a suite of tools that enables you to
design a software application for selected Soft IP Cores in
the Xilinx Embedded Development Kit (EDK).The soft-
ware application can be written in a “C or C++” then the
complete embedded processor system for user application
will be completed, else debug & download the bit file into
FPGA. Then FPGA behaves like processor implemented
on it in a Xilinx Field Programmable Gate Array (FPGA)
device.

Conclusion:

In this paper we propose a novel explicit guided image
filter. Originated from a local linear model, this filter can
be used to replace the soft matting step and lead total real-
time performance. Show the edge-aware and gradient-
preserving properties of this filter. The guided filter is a
faster and better technique than previous filter.
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Edge-aware techniques have more applications in com-
puter vision/graphics than what we have introduced in
this section. In many applications, we assign each pixel an
estimated value, which can be a cost, confidence, a vote
or any other data.
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