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Abstractð  This  paper  presents  the  improvisation  of Gabor Filter  design using Verilog HDL. This paper details 

important enhancement made to the Digital Gabor fil ter to minimize the sizing problem and the coding style that 

synthesizable. The intention is to study, analyze, simplify and improvise the design synthesis efficiency and accuracy 

while maintaining the same functionalit y. The main characteristic of the proposed approach was to replace the 

parallel  multiplication-accumulation  unit  (MAC)  to  a serial multiplication-accumulation unit where the 

convolution matrix takes place. This  significant change helps to reduce the sizing problem without jeopardizing 

the functionali ty of the Digital Gabor Filter. The result provides area efficiency architecture for the effective design. 
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I .  INTRODUCTION 

Fingerprint enhancement using Gabor filter is one of highly computational   complexity   in   fingerprint verification 

process. Gabor filter has a complex valued convolution kernel and   a   data   format   with   complex   values   is   used.   

So implementing Gabor filter is very significant in fingerprint verification   process.   Designing   Gabor   filter   will   

help enhancing  the  quality  of  fingerprint  image.  In  fingerprint recognition,   Gabor   filter   optimally   capture   

both   local orientation  and  frequency  information  from  a  fingerprint image. By tuning a Gabor filter to specific 

frequency and direction, the local frequency and orientation information can be   obtained.   Thus,   it   is   suited   for   

extracting   texture 

information from images [1]. 

The  convolution  matrix  took  place  at  the multiplication-accumulation unit (MAC) of the digital filter design. 

The MAC parallel design is for the speed of the convolution process. Parallel design allows a group of series data to be 

sent or transferred simultaneously [1].  By designing a parallel MAC, the size of the filter was compromised. The main 

objective is to replace the parallel design MAC to  a serial design MAC. The serial design allows a group of series 

data bits  to  transfer one  series of  data at  a  time[6]. Even though the design might compromise the speed, but the 

area consumption was reduced. The speed of serial design can be overcome by operate at a higher frequency. 

 

A.  Digital Gabor Filter  

Digital Gabor Filter was designed by transforming the design into verilog using xilinx 10.1. The target device is 

Spartan 3A family. The figure shown below is the summary of the synthesized design. It can be seen that the 

utilization of the resource of  the  device  exceeded 100%[1].   This  particular point  was  where  the  improvement  

needed  to  be  done  to achieve an effective and efficient design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Design summary 
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