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Abstract— The importance of embedded applications on 

video and image processing, communication and 

cryptography domain has been taking a larger space in current 

research area. Improvement of pictorial information for 

betterment of human perception like deploring, de-noising in 

several fields such as satellite imaging, medical imaging etc 

are renewed research thrust. Specifically we would like to 

elaborate our experience on the significance of computer 

vision as one of the domains where hardware implemented 

algorithms perform far better than those implemented through 

software. So far embedded design engineers have 

implemented their design by means of Application Specific 

Integrated Circuits ASICs and Digital Signal Processors 

(DSP), however with the advancement of VLSI technology a 

powerful hardware device namely the Field Programmable 

Gate Array FPGA combining the advantages of ASICs and 

DSPs was developed which have the possibility of re-

programming making them a very attractive device for rapid 

prototyping. Communication of image and video data in 

multiple FPGA is no longer far away from the thrust of 

secured transmission among them, and then the relevance of 

cryptography is indeed unavoidable. This paper shows how 

the Xilinx hardware development platform as well 

Mathwork’s Matlab can be used to develop hardware based 

computer vision algorithms and its corresponding crypto 

transmission channel between multiple FPGA platform from 

a system level approach, making it favorable for developing 

a hardware-software co-design environment. Digital Image 

Processing (DIP) is the process of digital images using 

numerous computer algorithms. This digital image 

processing DIP has been employed in numerous areas such as 

pattern recognition, remote sensing, image-sharpening, color 

and video processing and medical.  
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I. INTRODUCTION 

Image processing is a technique to translate an image into 

digital form and execute some operation on it, in order to get 

an improved image or to retrieve useful data from image. It is 

a procedure of signal distribution. This process takes input as 

an image and then applies efficient algorithms, then the result 

may be image, data or features associated with that image 

only. The processing stages start with image segmentation. 

There is some desire from image segmentation algorithms. 

first of them is speed. While processing for segmentations of 

an image, it does not want to spend much time. Next is good 

shape integration of the object. This will enhance results in 

picture acknowledgment. If the result of the shape is 

incomplete, it needs to take many properties to record the 

edge of the over-section results. In computers vision, picture 

division is the way toward parceling an advanced picture into 

various sections. The objective of division is to disentangle 

or potentially change the portrayal of a picture into something 

that is more important and less demanding. Picture division 

is used to find articles and limits in pictures. All the more 

absolutely, picture division is the way toward allotting a mark 

to each pixel in a picture to such an extent that pixels with a 

similar name share certain attributes. The approach sections 

a picture by enhancing the change amongst fragments and, all 

the while, limits the difference inside the portions. Proposes 

an Otsu-strategy adjustment for dividing hand compositions 

from an uproarious foundation. The first single-edge Otsu 

strategy expressions for one ideal limit for dividing the 

information image into "forefront" and "foundation". 

additional layer of frontal area content. Dependent upon the 

sort of data that is the matrix, the photos are separated into 

pictures of power scale and recorded (each fragment being a 

novel number, a scalar).Edges comprise of significant 

highlights and contain remarkable data. It essentially reduces 

the picture size and channels out data that might be viewed as 

less important, in this manner preserving the imperative 

auxiliary properties of a picture. To automate these photo 

interpretation tasks. Two kinds of optical images have been 

used: Rapid Eye data and 50cm ground resolution aerial ortho 

-images. 

A. Pre Processing 

Preprocessing of images and screens involves removing low-

frequency background noises, normalizing the intensity of the 

individual particles images, enhancing data images prior to 

computational processing. Eapen, et al. have proposed a 

method to enhance the edges and reduce the noise level in the 

provided input images before dealing with segmentation 

process. In the preprocessing module it includes images 

resizing, histogram equalization, ROI selection Image 

cropping and median filtering. In this method, a histogram 

equalization was used which is a perfect technique for 

contrast and texture enhancement of medical images 

respectively. In Sivappriya, et al. proposed medical image 

edge detection method. Medical images preprocessing is an 

important aspect in medical image segmentation and 3D 

reconstruction. Salt and pepper noise are more prevalent in 

medical images the conventional methods were not effective 

in filtering salt and pepper noise. Morphological erosion is 

best filter for cancelling salt and pepper noise. The 

experimental results were more effective for medical image 

de-noising. Puri, et al. presented the pre-processing technique 

to group pixels into “super pixels”. They would love to work 

with “super pixels” which were local, coherent, and which 

preserve most of the structure necessary for segmentation at 

the scale of interest. They are applied to the normalized cut 

algorithm to produce the super pixel map. 

B. Image Compression 

Image compression is application of compression of the data 

which encodes the original image with few bits. The main 
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objective of the image compression method is to reduce the 

redundancy of image and to store or transmit it in data, in 

efficient form. The main goal is to reduce storage quantity as 

much as possible easily, The decoded image displayed on the 

monitor can be similar to the original image as much as it can 

be. Afifi et al. proposed a system to maintain quality of 

images after the image compression process Wavelet 

Algorithm. In it, JPEG and PNG image was used. It is noted 

that for JPEG images, size is reduced almost half of original 

image by using Haar wavelet algorithm, because, JPEG 

image uses lossy compression type, it still maintains quality 

and information of the images. Raju, et al. proposed a solution 

that enhances while keeping the image quality. The enhanced 

quality image is then taken into segmentation using a 

modified watershed algorithm that uses mean shift clustering. 

The enhancement technique proposes hybrid version that 

combined wavelets, improved anisotropic diffusion and 

CLAHE to improve the input satellite image. Three 

algorithms were used during segmentation. They were 

conventional mean-shift algorithm, clustering based k-means 

algorithm and modified watershed algorithm. Various 

experiments have proved several times that modified 

watershed algorithm produces better segmentation results 

while comparing with other two algorithms. The proposed 

watershed algorithm, takes care of the over segmentation 

process efficiently and effectively, but the under 

segmentation process was not considered. In medical, image 

compression using integer multi wavelets transform for 

telemedicine applications Praveen kumar, et al. suggest an 

efficient compression and encoding performance based on 

Integer multi wavelet transform IMWT of medical 

applications. The proposed algorithm resulted in better 

quality images. The work focuses on implementation of loss-

less images data. They proposed multi wavelet based 

compression for this problem, which had been shown to have 

much better coding efficiency and less computational 

complexity than existing approaches. The success of high 

PSNR was due to improvement of the compression ratio. 

II. HARDWARE ARCHITECTURE 

 
Fig. 1: Filtering Hardware Architecture 

The image filtering hardware consists of 5 buffer lines which 

is logically selected based on the size of the filter kernel 

(5x5), as shown in Fig. 1. The buffer line consists of a single 

port RAM, the counter in it is incremented every time to write 

the current pixel data and to read it subsequently. The output 

of each of five buffers goes to respective inputs of fig.2, each 

of five parallel sub-circuits of fig.1 consists of five MAC FIR 

engines; one such unit is elaborately shown in fig.2 depicting 

the ASR (Addressable Shift Register) block capable to 

address inputs and to incur delay at different rates. Five 

outputs of five MAC engines are added to get the results, 

whose absolute value is computed and data is narrowed to 8 

bit output. The blue colored block is elaborated in fig.2 as the 

MAC engine.  

A. Hardware Architecture for Image Thresholding 

We have successfully tested our design on colored as well as 

grayscale images First of all in case of a colored image it is 

broken down into three separate matrix structured channels 

namely Red, Green and Blue which the picture is composed 

of, for processing separately. Then after this, each picture 

matrix is then processed in hardware for smoothing purposes, 

taking a 5X5 smoothing kernel over the entire picture matrix. 

The smoothed image is then used for thresholding 

calculation. The threshold for three different RGB matrices is 

calculated separately for binarization. The three different 

binaries image is cascaded following the rule of matrix 

concatenation. The ith, jth location of each RGB stream is 

added up i.e (Rij+Gij+Bij) followed by the expression 
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satisfying a conditional statement the final output image is 

reconstructed. 

 
Fig. 2: Image Threshold 

III. CONCLUSION 

In this paper we briefly discussed the work that has been 

carried out on image processing domain by emphasizing its 

implementation on hardware devices and also transmission of 

images data through a secured way. This paper encourages 

the further initiatives to be taken for implementation of work. 

The time complexity of the whole thresholding method and 

limitation of image data to be stored in the FPGA board have 

very few limitation that should be taken care of, we stared 

working on basic filtering mechanism, digital image water 

marking and some other issues related to image security and 

in near future we could propose some innovative idea related 

.Digital image processing deals with manipulation of digital 

images through a digital computer. Various types of DIP 

techniques presented in the paper are discussed and analyzed 

respectively. The DIP technique using image compressions 

and segmentation provides better compression ratio and 

accuracy of images. 
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