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Introduction

* dedicated hardware can be used instead
of software solutions for image
processing

e a histogram equalization is implemented
In reconfigurable hardware



Histogram Equalization Algorithm

e a histogram Is bar graph representation
of the frequency of occurrence of
brightness values in an image

e histogram equalizations creates an
Image with more equally distributed
brightness levels



Reconfigurable Hardware

- VHDL
- FPGA
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Methodology

e outputs derived for a 4x4 array

« algorithm implemented in MATLAB

e algorithm implemented in VHDL using
ModelSim and ISE



4 x 4 array for initial testing

1 1 2 3
1 2 2 1
3 3 1 3




Algorithm

Step 1: Histogram
Hlgpl = H[gp|+1 -

Step 2: Cumulative Histogra
Hep=rp_
Hch =Acp-1+H P, p...2toG

Step 3: TraT(formation Matrix

— G-1
Th = *H
b =roun NETY claj
Step 4: Equalized Image

gq=Thp_ -

MATLAB
Implementation
(for loops)



Modification for VHDL

type driven language
array index differs from MATLAB
signals and Variables

for division, use shift register or design a
divider

no built-in function for rounding for
unsigned numbers



Results in MATLAB






























