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ABSTRACT - Image Processing is utilized to adjust image to improve their quality and concentrate organized data. 

Image upgrade techniques are utilized to build the photographic nature of pictures. Improvement can be performed to 

dark image with size 128 * 128. The primary goal of any improvement technique is acquiring a more appropriate 

outcome contrasted and to handle them progressively has to promote actualize them in equipment. To actualize image 

handling calculations utilizing elevated level dialects requires a large number of lines of code which is wasteful as it 

requires some investment. Substitute arrangement is utilizing Xilinx System Generator, which is a displaying apparatus 

where configuration is caught by utilizing Xilinx block set from library. This task presents idea of equipment 

programming co-recreation for image handling utilizing Xilinx System Generator (XSG). This method gives a lot of 

Simulink blocks (models) for a few equipment tasks that could be actualized on different Xilinx FPGA. 

Keywords – Xilinx System Generator, Image Processing.                                        

I. INTRODUCTION 

Image enhancement is an immense and requesting region 

and its applications utilized in different fields like clinical, 

satellite and furthermore in modern applications. Vision is 

the most developed of our faculties; image play the 

absolute most significant function in human recognition. 

In Medicine Digital Image Processing strategies are 

utilized to upgrade the differentiation for simpler 

translation of X-ray and other Bio-clinical image. 

Attractive reverberation imaging (MRI) of the cerebrum is 

a safe and easy test that utilizes an attractive field and 

radio waves to create top to bottom pictures of the mind 

and the mind stem. X-ray imaging is additionally utilized 

when treating cerebrum tumors, draining and expanding 

and so on These high-goal pictures, used to acquire total 

anatomical data to watch human mind development and 

find irregularities. Image enhancement methods are 

utilized to build up the picture highlight for human 

recognition. It is characterized as a strategy for a picture 

preparing with the end goal that the outcome is 

substantially more proper than the first picture. Histogram 

equalization is a principal device in image Enhancement. It 

is probably going to help in insightful of how they work on 

computerized image. 

The proposed system generator based design consists of 

three phase operation using Xilinx blocks as:  

 Image pre-processing blocks  

 Contrast enhancement using XSG 

 Image post processing blocks  

To perform the contrast enhancement in hardware, the 

image must be pre-processed prior to main architecture. In 

software level simulation there is no need for image 

preprocessing phase. It will access an image as a two 

dimensional (2D) matrix of pixels with size M x N. But in 

hardware implementation, this matrix must be considered 

as an array of one dimensional (1D) vector, where it 

requires image pre-processing. 

II. IMAGE PRE-PROCESSING BLOCKSETS 

 The system generator based design used for image 

preprocessing is shown in Figure 2. Input images are 

provided as input to the file block which could be color or 

gray scale. A color space conversion block converts RGB 

(Red,Green,Blue) color model to gray scale image. Then 

the data which are in 2D are to be converted to 1D for 

further processing. Frame conversion block sets output 

signal to frame based data. It provides input to unbuffer 

block which converts this frame to scalar samples output. 
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Fig 1:Xilinx block sets for image pre-processing Operation 

Modified Piecewise linear transformation: 

Piece-wise Linear Transformation is type of gray level 

transformation that is used for image enhancement. It is a 

spatial domain method. It is used for manipulation of an 

image so that the result is more suitable than the original 

for a specific application. 

Piecewise functions (or piece-wise functions) are just what 

they are named: pieces of different functions (sub-

functions) all on one graph. The easiest way to think of 

them is if you drew more than one function on a graph, 

and you just erased parts of the functions where they aren’t 

supposed to be (along the x’s); they are defined differently 

for different intervals of x. The modified piece wise linear 

transformation is shown in below figure. 

 
    Fig:2 Modified piece wise Linear Transformation 

Image post-processing blocksets: 

The image post processing blocks are used to convert the 

image output back to display format is shown in below 

figure. Buffer block used in post-processing converts 

scalar samples to frame output followed by 1D to 2D 

format signal block. Finally a sink is used to display the 

output image back in the display unit. The complete 

architecture with the hardware and software co-simulation 

is shown in below figure. 

 
Figure:3 Xilinx block sets for image pre-processing Operation 

 
Figure: 4 complete design for hardware /software co simulation 

III. RESULTS 

 
Figure:5 Input Image 

 
Figure :6  Enhanced output  Image 

Delay:

 
Fig 7 :Time Delay 
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Fig 7: Power Analysis 

IV. CONCLUSION 

This modified piece wise linear transformation algorithm 

method is area efficient and the system generator is used 

for interfacing Simulink blocks and Xilinx blocks. In this 

paper modified piece wise linear transformation are 

presented. Thresholding method enhances contrast from 

the dim or low contrast images while the min-max method 

is efficient in giving enhanced image and the mean square 

error is reduced and the peak signal to noise ratio is 

increased in order to get enhanced output image. This 

algorithm can be used for different applications like Gray 

images. 
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