
ABSTRACT 

          Now a day's Image processing is widely used in many applications. It 

is having many advantages. The heart of all these image processing 

applications is the edge detection. It is used in various applications as 

security application.  . This work presents hiding information using Sobel 

edge detection. The alteration in edges cannot be distinguished well so 

edges can hide more data without losing quality of an image. 

                   The algorithms are implemented using MATLAB environment as 

well as the VHDL (Very High Speed Hardware Description Language) 

synthesized by using ISE (Integrated Software Environment) version (12.1) 

software, and implemented on FPGA Spartan 3E starter kit board. And they 

are implemented at 8 bit grayscale image data of size 256×256 when they 

are applied the work on Xilinx Spartan 3E FPGA (XC3S1600E) device. 

This is the size that can store it in the block RAM (BRAM) for the Xilinx 

Spartan 3E FPGA (XC3S1600E) device. The image processing algorithms 

is produced using the pixel windows (3×3 windows) to calculate their 

output. A comparison between the resultant image in MATLAB and VHDL 

is made by calculating the Peak Signal-to-Noise Ratio (PSNR), Mean 

Square error (MSE) and the correlation between resultant images from 

MATLAB and VHDL, Comparing the results obtained from the 

implementing of algorithms on the gray-scale test images that different 

frequency (Lena ,Goldhill, Barbara and Boat) and non-test images (non test 

images 1 and non test images 2) , the images that have been processed 

using VHDL was visually more clear than the processed using MATLAB, 

because the values in algorithms that have been applied using MATLAB 

are converted to decimal during the process and terminate when viewing 

the image either in VHDL, the values were integers that depend on the 

operations of displacement, in addition to the high accuracy of FPGA.   



                The results obtained from the implementing of algorithms using 

VHDL better objectively than the ones obtained by MATLAB where the 

comparison between the resultant image using MATLAB and VHDL 

shows that the two images have a high value of PSNR, that ranges between 

(72.1292 to 82.8174), also the result obtained by MATLAB and VHDL for 

hiding information system that have PSNR between original image and 

stego-image is completely identical. 

 


