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1 Introduction

The research project implementation requires various dependencies to be installed. These
dependencies are

1. Python 3.1

2. MATLAB by Mathworks

3. Public Images data set for testing

Post installation of dependencies the next step is to execute the python and MatLabs scripts.

2 Python Lab Setup

Pythonl! is an interpreted, object oriented, programming language that helps in integrating
various systems and helps in Rapid Application Development. Python support various
packages and modules to enable IDE to write system code.

Python Software Foundation (PSF) is the organization behind Python
URL = https://www.python.org/
Current Release = Python 3.12.5 for MacOs

& python’ . .

About Downloads Documentation Community Success Stories ETS Events

_
Download the latest version for macOS /r“ ‘\ \N
k
N1 ) o

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macOS, Other
Want to help test development versions of Python 3.13? Prereleases,

Docker images

Once Python is installed, please open the IDE and execute various Python libraries.

Pip install cryptography — to install crypto libraries

Pip install —upgrade pip

Pip install scipy - to install image manipulation & processing
Pip install pillow — to install image related library
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https://www.python.org/

5. Pip install numpy
6. Pip install opencv-python — to install open source computer vision library

3 MatLab Installation

MATLAB [ is a proprietary multi-paradigm programming language and numeric computing
environment developed by MathWorks. MATLAB allows matrix manipulations, plotting of
functions and data, implementation of algorithms, creation of user interfaces, and interfacing
with programs written in other languages.

URL = https://in.mathworks.com/discovery/what-is-matlab.html
Current Release = MATLAB_2024a

Click on “Sign in” first. Create a new account or signing with existing account

4@ MathWorks+

€ x22179232@student.ncirl.ie

Enter Password

Enter Password ]

Keep me signed in

Forgot Password? m

Click on the “GetMATLAB”

-| MathWorks® Products  Solutions  Learn ¥  Company ¥ Help Center ~ GetMATLAB  Signin  Q

MATLAB

Contr | Tradomarka | Povacy Pokcy | Frovensca Procy | Asghcation Saves

Install packages and libraries related to image manipulation and processing


https://in.mathworks.com/discovery/what-is-matlab.html

o MATLAB R2024a - trial use
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4 Public Images Data Set

The USC-SIPI [ Image Database is a collection of digitized images primarily maintained to
support research in image processing, image analysis, and machine vision. The initial edition
of this database was released in 1977, and since then, numerous new images have been added.

Click on “Textures” and “Aerials” link to download the test images.

% sipi.usc.edu/database/
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The USC-SIPI Image Database

The USC-SIPI image database is a collection of digitized images. It is maintained primarily to support rese;
processing, Image analysis, and machine vision. The first edition of the USC-SIPI image database was distributed In 1877 and
many new images have been added since then.

The database Is divided into volumes based on the basic character of the pictures. Images in each volume are of various sizes
such as 256x256 pixels, 512x512 pixels, or 1024x1024 pixels. All images are 8 bits/pixel for black and white images, 24

b.ts/pvfyor color images. The following volumes are currently available:
/Tcxlurus Brodatz textures, texture mosaics, etc.
Aerials High altitude aerial images
Miscellaneous The mandrill, peppers, and other favorites
Sequences Moving head, fly-overs, moving vehicles

5 Execution of scripts

There are 4 files which are required to execute to capture the test results. The files are

1. Encryptthedata.py — it is Python script, which encrypt the input strings

2. Compression.py — it is a python script, having sample code base to do compression

3. Hideimagedata.py — it is a python script, which embed payload from 10K bytes to 80K
bytes in .tiff images

4. ImageAnalysis.m — MATLAB file, which compares images a.k.a original and stageno
image and provide PSNR, MSE, NCC, BER per image basis. These data values are used
for further analysis.
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Design Get More Install Package MATLAR Class Code Code Data Cleaner Dependency Experiment Hardware Profiler  Test Browser Classification Regression
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FILE APPS =
= o 3] @l & B0/ v Users » Parwat » Documents » MATLAB - 0
Current Folder ] Workspace ®
B MName v Name 4 Value
“) imageAnalysis.m 1 Close all; [ A 512x512 uint8
load an image 2 %load an image [ ans [5.7147,1.7442e...
ImageAnalysis.asv 3 ingl=inread(". /test/aerials/2.1.04. tiff"); L1 BER 1x1x3 double
* Lirg 4 simshow(imgl), title("Before Image"); e 1023x1023 double
test 5 L] corr_offset [-1,-424]
6 [l sprovide image filter matrix L imax 521818
7 %se = [1/9 1/9 1/9 [ imgl 512x512x3 wint8
8 % 1/9 1/9 1/9 —t® | max_c L9504
9 % 1/9 1/9 1/9] — L= mselmagel 174420404
10 ] new_Imgl 512x512x3 uint8
11 snew_Ingl=imfilter(imgl,se); { numErrors 1x1x3 double
12 imread("./test/aerials/2.1.04 copy.tiff"); || originalBinary  512x512x3 logical
13 wimshow(new_Imgl), title(“After Image™); = | psnrimagel 57147
14 || receivedBinary  512x512x3 logical
15 %Calcaulate PSNR,MSE, SSIM| [ se [0.1111,0.1111,0...
16 psnrimagel = psnriimgl, new_Imgl); _az ssimimagel 0.1690
17 nselmagel = immselingl, new_Imgl); HT 512x512 uint8
18 ssimImagel = ssim(imgl, new_Imgl); 1] totalBits 786432
19 [ x_peak 511
20 [psnrinagel, mselmagel, ssimImagel]; [ y_peak 88
21
22 % Convert images to grayscale if they are not
23
24 A = rgb2gray{imgl);
Command Window =

D1l Crror Kate (pcK): ¥.lolo

>> ImageAnalysis

Number of Bit Errors: 112378

Number of Bit Errors: 183270

Number of Bit Errors: 217034/
Bit Error Rate (BFR): 0.1429

Bit Error Rate (BER): 0.2330

Bit Error Rate (BER): 0.2760
>>
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