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ABSTRACT: 

This paper present the design and implementation of Gabor filter to enhance the image quality using Verilog-

HDL. The work of Gabor filter technique is to increase the brightness of image and also used to define the 

heavy region of image by convolution the pixel with the coefficient. The image enhancement is the process 

of any image verification in some identification process. The texture of the image is the main part of the 

image recognition process. The results are the single convoluted with Gabor filter coefficient. The objective 

of Gabor filters in the image recognition to segment the texture of the image. 
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INTRODUCTION: 

The implementation of Gabor filter is very significant in image verification process. Designing the Gabor 

filter will help to increase the quality of the image. Gabor filter have their own kernel convolution value and 

a format of data with its complex value is used. In the digital signal, the digital filter is the main part to filter 

any signal noise thus to remove the unwanted image. This paper used Gabor filter to segment the image 

texture. Our process to enhance the image is that, first we take the random image whose pixels is faded then 

we take as a input to the MATLAB and it gives the matrix for that image. After that we take as a output in 

gabor filter and start the convolution process that process filter the image and gives the output in the matrix 

form. We again take that matrix form to the MATLAB and increase its sharpness. The trial results are the 

sign convoluted with the Gabor coefficient. The goal of Gabor Filter in picture acknowledgment is to portion 

the composition of picture. Executing Gabor filter is extremely critical in picture check process. Outlining 

Gabor filter will help improving the nature of picture. In picture acknowledgment, Gabor filter ideally catch 

both neighborhood introduction and recurrence data from a picture. By tuning a Gabor filter to particular 

recurrence and heading, the nearby recurrence and introduction data can be gotten. Hence, it is suited for 

separating surface data from pictures.   

 

WORKING PROCESS: 

The above figure 7 demonstrates the schematic perspective of the top level filter. There were 6 information 

pins and one yield pin on the top level. New information remains for an unfiltered 32-bits picture 

information. Pixel-X and Y hold the position of the memory when the compose memory happened. Clock 

and reset pins demonstrate the created clock with 40ns period and reset catch for the filter. The "convolution" 

sign is to demonstrate the operation of the filter. On the off chance that the sign is high then the convolution 

process happens On the off chance that it is low then the filter gets picture information and stores it to the 

memory taking into account the data area. In the top level process the gabor filter works the following 
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process. In addition the reset is for reset all filter process. The ROM address for the address of the bits. And 

the RAM address for the cofficient values. This is the primary part of this work, number juggling unit. This 

is the place the convolution process happens. It comprises of two sections: the ROM and the MAC. The 

ROM is utilized to store the 9 coefficient values that are expected to convolute with the picture while MAC 

comprises of a cushion, a multiplier, a snake and a counter. The pivotal part of this outline was to ensure that 

the convolution process happened adjust to the right picture information and coefficient. The "CONVO" 

signal assumes essential part to guarantee there was no jumble of information read. From the figure, the 

"CLOCK" and the "CONVO" both were associated with the ROM and MAC. Whenever the "CONVO" went 

from low to high, the convolution process begins. The criticism "Prepared" and "SET" were sent to the RAM 

demonstrates convolution process finished. The RAM then will push the "CONVO" signal from high to low 

before the following convolution happens. These procedures take 9 complete convolutions before sending 

the convoluted information out. The support was utilized to hold the "CONVO" operation for 1 cycle before 

the multiplier. The expectation was to sit tight for the right information sent from the memory for the 

convolution process. The Multiplier and the snake are associated in arrangement. The configuration was done 

in such an approach to diminish the territory utilization of the filter. After 9 back to back increases and 

augmentations, since the configuration is a solitary information way otherwise called pipeline, the 

duplication and the expansion will take a more drawn out timeframe. The aggregate cycles required for 

convolution for this configuration is 222 clock cycles with a period time of 40ns for each cycle.  

 

 
 

 

COMPONENTS USED: 

• RAM (Random Asses Memory) - 32 bit with 16 addresses the convolution matrix is [4*4]. So there are 16 

addresses and each pixel is 32 bit. 

• MAC (Multiple Accumulator) - 32 bit input and 64 bit output. There are two inputs in MAC unit, one is 

read from the RAM memory and the other is read from the ROM memory. 

• ROM (Read Only Memory) - 9 coefficients. The 9 coefficients are used only read to the convolution with 

the other data in matrix form. 
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CONVOLUTION PROCESS: 

In computerized picture handling, the picture is exhibited in framework structure or in pixel. So essentially 

the convolution includes the lattice (convolution between picture pixels with part values)  The proposed work 

is to actualize Gabor filter in view of memory base design for constant convolution with variable bits. Firstly 

store the info information (picture pixel) in the memory. The extent of the memory relies on upon the pixel 

size. In the event that the picture is of size 16x16 then the memory size will be 16x16. It implies that each 

memory area will store a worth for 1 picture pixel. At that point begin the convolution process. The control 

unit takes the information from memory area and sent it to the increase gatherer (MAC) unit. In MAC, ROM 

stores the coefficient or piece estimation of the Gabor filter. At the point when both info information and bit 

qualities are accessible duplication and aggregation would happen in the MAC. The consequence of MAC is 

the separated picture. The flowchart of Gabor filter is appeared in the Figure 3.1 Input Memory piece stores 

the approaching sign as picture pixel in the memory. Convolution piece performs the procedure between the 

data picture and the Kernel values characterized by the Gabor filter. The piece esteem characterizes the edge 

and valley locale of unique mark. Macintosh square is utilized to perform the convolution operation. The 

convoluted sign with the Gabor coefficient is changed into a grid group. Reenactment of the filter is done 

utilizing Verilog HDL dialect utilizing Xilinx programming and incorporated code is produced. The 

recreation will create the schematic as per the code.  

 
 

CONCLUSION: 

Picture acknowledgment is a testing issue and there is still a ton of work that needs to be done here. In the 

course of recent years, picture acknowledgment has gotten generous consideration from analysts in 

biometrics, design acknowledgment, picture handling, and subjective brain science groups. This basic 

enthusiasm for picture acknowledgment innovation among scientists working in various fields is persuaded 

both by the amazing capacity to perceive individuals and by the expanded consideration being dedicated to 

security applications. Utilizations of picture acknowledgment can be found in security, following, sight and 

sound, and excitement spaces. We have shown how a picture acknowledgment framework can be planned by 

a spike neural system, to catch the details qualities of picture, to mimic the human visual framework, in spite 

of the fact that spike neural system composed as a device for displaying organic neural systems, the level of 

execution acquired with spike neural system is such that in an assortment of assignments, handling designs 

created utilizing spike neural system can perform at any rate also and as a rule considerably superior to 

anything more traditional picture preparing and design acknowledgment procedures. The levels of execution 

accomplished by the human visual framework are requests of size superior to even the most refined 

counterfeit vision frameworks. By clarifying the computational standards which make this level of execution 
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conceivable, it might well be conceivable not just to exhibit the force of computational neuroscience as a 

worldview for comprehension science, however might uncover the capability of the order in ranges as 

different as machine vision and manmade brainpower. Gabor filters are described by recurrence and 

introduction a part that is the reason they are superbly suitable for picture Identification. The essential 

favorable position of this methodology was its computationally alluring coordinating/indexing capacity. For 

example, if the standardized (for introduction and size) Image Codes of all the selected pictures were put 

away as formats, the recognizable proof adequately includes a "bit" correlation. 
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