M. Dinesh Chandra, Muni Praveena Rela and DR. M.Gurunadha Babu

43

Edge Detection Algorithm for Video Processing
System using FPGA
M. Dinesh Chandra, CMR Institute of Technology, Dept. of VLSI, dineshchandra.ece@gmail.com
Muni Praveena Rela, Associate Professor, M. Tech in Electronics
DR. M.Gurunadha Babu, PHD
Abstract – The proposed concept of Fpga based design and
Implementation of image Architecture Using Xilinx System
generator. Recent advances in synthesis tools for SIMULINK
suggest a feasible high-level approach to algorithm
implementation for embedded DSP systems. An efficient FPGA
based hardware design for enhancement of color and grey
scale images in image and video processing. The top model –
based visual development process of SIMULINK facilitates
host side simulation and validation, as well as synthesis of
target specific code, furthermore, legacy code written in
MATLAB or ANCI C can be reuse in custom blocks.
However, the code generated for DSP platforms is often not
very efficient. We are implemented the Image processing
applications on FPGA it can be easily design.
Keywords -Digital image processing; Xilinx system generator;
Matlab.

I.

INTRODUCTION

The handling of digital images has become in recent
decades a subject of wide spread interest in different areas
such as medical and
technological application, among others. Image processing
is used to modify pictures to improve
them(enhancement,restoration),extractinformation(analysis,r
ecognition), and change their structure (composition,
image editing) [1]. Images can be a by optical,
photographic, and electronic means, but image processing
using digital computers is the most common Method
because digital methods are fast, flexible, and precise. We
may cite lot of examples where image processing helps to
analyze infer and make decision. The main objective of
image processing is to improve the quality of the images
for human interpretation or the perception of the machines
independent of the images for human interpretation or the
perception of the machines independently. This paper
focuses in the processing pixel to pixel of an image and in
the modification of pixel neighborhoods and of course the
transformation can be applied to the whole image or only a
partial region. The need to process the image in real time,
leading to the implementation level hardware, which offers
parallelism, Thus significantly reduces the processing time,
which was why decided to use Xilinx System Generator, a
tool with graphical interface under the Matlab Simulink,
based blocks which makes it very easy to handle with
respect to other software for hardware description. In
addition to offering all the tools for easy graphical

simulation level. This article presents architecture of
image processing application generator, which is an
extension of Simulink and consists of a bookstore called
“Blocks Xilinx”, whichare mapped architectures, entities,
signs, ports and attributes, which script file to produce
synthesis in FPGAs, HDL simulation and development
tools. The tool retains the hierarchy of Simulink when it is
converted intoVHDL.
II. XILINX SYSTEM GENERATOR BASED
DESIGN
It is requirement of an efficient rapid prototyping system to
develop an environment targeting the hardware design
platform. Although the Xilinx ISE 10.1 foundation software
is not directly utilized, it is required due to the fact that it is
running in the background when the System Generator
blocks are implemented [2,3]. The System Generator
environment allows for the Xilinx line of FPGAs to be
interface directly with Simulink. In addition there are
several cost effective development boards available on the
market that can be utilized for the software design
development phase. Xilinx System Generator (XSG) is an
integrator design environment (IDE) for FPGAs, which
uses Simulink , as a development environment, it is
presenting in the form of block set. It has an integrated
design flow, to move directly to the configuration file
(*.bit) necessary for programming the FPGA. One of the
most important features of Xilinx System Generator is
possessed abstraction arithmetic, which is working with
representation in fixed point with a precision arbitrary,
including quantization and overflow. You can also perform
simulation both as a fixed-point double precision. XSG
automatically generates VHDL code and a draft of the ISE
model being develop. Make hierarchical VHDL Synthesis,
expansion
and mapping hardware, in addition
to
generating a user constraint file (UCF), simulation and test
bench and test vectors among other things. Xilinx System
Generator has created primarily to deal with complex
Digital signal processing (DSP) applications, but it has
other application like the theme of this work [6]. The
blocks in Xilinx System Generator operate with Boolean
values or arbitrary values in fixed point, for a better
approach to hardware
implementation. In contrast
Simulink works with numbers of double-precision floating
point. The connection between blocks, Xilinx system
generator and Simulink Blocks are gateway blocks.
Figure.1 shows the broad flow design Xilinx System
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such as Look-up tables, flip-flops, and block memories. The
location and interconnections of these device resources are
then placed and routed to meet with the timing Constraints.
A downloadable .bit file is created for the whole hardware
platform. The software side follows the standard embedded
software flow to compile the source codes into an
executable and linkable file (ELF) format. Meanwhile, a
microprocessor software specification (MSS) file and a
microprocessor hardware specification (MHS) file are used
to define software structure and hardware connection of the
system. The EDK uses these files to control the design flow
and eventually merge the system into a single downloadable
file. The whole design runs on a real-time operating system
(RTOS).
IV.VEDIOSURVILLANCE CO−PROCESSOR

Figure .1 Design flow in Xilinx System generator using
matlab

III. DESIGN FLOW
To build an embedded system on Xilinx FPGAs, the
embedded development kit (EDK) is used to complete the
reconfigurable design. Figure 1 shows the design flow.

There are different ways to include processors inside Xilinx
FPGA for System-on-a-Chip (SoC): PowerPC hard
processor core, or Xilinx MicroBlaze soft processor core, or
user-defined soft processor core in
VHDL/Verilog. In this work, The 32-bit MicroBlaze
processor is chosen because of the flexibility. The user can
tailor the processor with or without advance features, based
on the budget of hardware. The advance features include
memory management unit, floating processing unit,
hardware multiplier, hardware divider, instruction and data
cache links etc. The architecture overview of the system is
shown in Figure 2. It can be seen that there are two different
buses (i.e., processor local bus (PLB) and fast simplex link
(FSLbus) used in the system [5-6]. PLB follows IBM
core connect bus architecture, which supports high
bandwidth master and slave devices, provides up to 128- bit
data bus, up to 64-bit address bus and centralized bus
Arbitration. It is a type of shared bus. Besides the access
overhead, PLB potentially has the risk of hardware/software
incoherent due to bus arbitration. On the other hand, FSL
supports point-to-point unidirectional communication. A
pair of FSL buses (from processor to peripheral and from
peripheral to processor) can form a dedicated high speed bus
without arbitration mechanism. Xilinx provides C and
assembly language support for easy access. Therefore, most
of peripherals are connected to the processor through PLB;
the DWT coprocessor is connected through FSL instead.

Fig 2 Design flow
Unlike the design flow in the traditional software design
using C/C++ language or hardware design using hardware
description languages, the EDK enables the integration of
both hardware and software components of an embedded
system. For the hardware side, the design entry from
VHDL/Verilog is
first synthesized into a gate-level netlist, and then translated
into the primitives, mapped on the specific device resources
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Fig 3 System Overview

The current system offers several methods for distributing
the data. These methods are a UART, and VGA, and
Ethernet controllers. The UART is used for providing an
interface to a host computer, allowing user interaction with
the system and facilitating data transfer. The VGA core
produces a standalone real-time display. The Ethernet
connection allows a convenient way to export the data for
use and analysis on other systems. In our work, to validate
the DWT coprocessor, an image data stream is formed using
VISUAL BASIC, then transmitted from the host computer
to FPGA board through UART port.

3(a) Input Image

III.BASIC MODEL BASED DESIGN
The very fundamental part of our work is how to read and
write image through Xilinx system generator with matlab
platform. In this section, we shows figure 2 and 3the
reading of image using XSG. We represent how image is
read from the directory and process in simulink. All the
image processing is doing between FPGA boundaries
gateway in and gateway out. Image read is in Simulink is
basic block for reading the image from the directory and
gateway out the image output as per the block specified
under Xilinx FPGA.
3(b) Output Image

1V. OPERATIONS OF IMAGE PROCESSING

Figure .2 Image Read operations using in XSG

Edge detection is the name for a set of mathematical
methods which aim at identifying points in a digital
image at which the image brightness changes sharply
or, more formally, has discontinuities. The points at
which image brightness changes sharply are typically
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organized into a set of curved line segments
termed edges. The same problem of finding
discontinuities in 1D signals is known as step
detection and the problem of finding signal
discontinuities over time is known as change detection.
Edge detection is a fundamental tool in image
processing, machine vision and computer vision,
particularly in the areas of feature detection and feature
extraction

Fig6:sobel edge operator

Fig4: Input Image

fig7(a): Input Image

Fig5: Edge Detection Image
SOBEL EDGE DETECTION
The Sobel operator is used in image processing, particularly
within edge detection algorithms. Technically, it is
a discrete
differentiation
operator,
computing
an
approximation of the gradient of the image intensity
function. At each point in the image, the result of the Sobel
operator is either the corresponding gradient vector or the
norm of this vector. The Sobel operator is based on
convolving the image with a small, separable, and integer
valued filter in horizontal and vertical direction and is
therefore relatively inexpensive in terms of computations.
On the other hand, the gradient approximation that it
produces is relatively crude, in particular for high frequency
variations in the image.

Fig7(b): Sobel edge image
V. CONCLUSION
Xilinx system generator is a very useful tool for
developing computer vision algorithms. It could be
described as a timely, advantageous option for developing
in a much more comfortable way than that permitted by
VHDL or Verilog hardware description languages
(HDLs).The Xilinx System Generator tool is a new
application in image processing, and offers a friendly
environment design for the processing, because processing
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units are designed by blocks. This tool support software
simulation, but the most important is that can synthesize in
FPGAs hardware, with the parallelism, robust and speed,
this features are essentials in image processing. In this
paper we have presented the basic idea how image
processing can be done in model based approach, we have
demonstrated some of the image processing application
which is done under SIMULINK and this can be implement
using Xilinx System Generator (XSG). In this paper, we
have shown how image read and enhance of image like,
edge detection.
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