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Abstract 

This process shows how Run Length encoding, one of the lossless picture compression techniques, is 

implemented. The Run length encoding compression technology, which is well suited for RGB pictures, has 

been implemented using this process. Here, coloured and real-world photos are taken into consideration for the 

examination of a technique. How to increase system performance by reducing the size of the picture and its 

memory requirements. In this way, run length encoding divides longer run sequences that impact the 

compression ratio into shorter run sequences without compromising image quality. General Datasets are 

becoming a regular part of our lives, whether at home and at work. The management of huge data is a 

significant problem when applying compression.  As the amount of data grows daily. It becomes challenging to 

properly and efficiently store and send the data in a short amount of time. To solve this issue, we must employ 

several compression strategies. Even the transformation of a picture into more and less significant data points 

via vector quantization is possible. A classic indicator of visual smoothness is the local variation of image 

intensity. As far as we are aware, there has been no research on the impact of JPEG compression on local 

variance in images has been documented. This article presents a theoretical examination of the variation in local 

variance brought on by JPEG compression.In a JPEG picture, the expectation of intensity variance for 8 8 non-

overlapping blocks is first determined. Finally, to validate our derivation and explanation, both simulation and 

experiments are run. The theoretical research offered in this study offers some fresh perspectives on how local 

variation behaves when JPEG compression is applied. Additionally, it might be utilised in a few aspects of 

image processing along with analysis, including picture augmentation, image quality evaluation, as well as 

image filtering.  MATLAB is used for this project, and improved vector quantization is used. Using the 

compression ratio, MSE, and PSNR, we can produce compressed pictures. 
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1. INTRODUCTION 

A two-dimensional discrete cosine transform (2D-

DCT) system with quantization and zigzag layout 

is demonstrated in this technique. This method 

serves as the basis and primary channel for the 

JPEG photo compression scheme. Compression 

and decompression are used to separate the entire 

process in the computation by utilising the 2D- 

DCT characteristic. The pixel size was decreased 

based on the quantization and zigzag processes, 

even if the picture data remained unchanged. The 

quantization procedure is conducted using the 

division operation. This process thereby reduces 

data loss during decompression. Added knowledge 

about the behaviour of local variation under JPEG 

compression are provided by the theoretical 

research presented in this work. It may also be used 

for a number of image processing and analysis 

tasks, including image filtering, image quality 

assessment, also picture enhancement. Improved 

vector quantization is applied in this project, which 

is conducted in MATLAB. Pictures may be 

compressed and use the compression ratio, MSE, 

and PSNR. 

Picture compression uses data compression to 

encrypt the original image using a minimal number 

of bits. Reducing picture redundancy and storing or 

transmitting data in an effective manner are the 
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goals of image compression. The fundamental 

objective of such a system is to minimise the 

amount of storage required, and the decoded 

picture that is presented on the monitor may be as 

near as feasible to the actual image. Encoding 

communications (or information) such that only 

people with the proper access may read it is known 

as encryption in the field of cryptography. 

Although it doesn't stop hacking, encryption makes 

it less likely that the data will be read by the 

hacker. The message or data, which is known as 

plaintext in an encryption system, is encrypted 

using an encryption algorithm to produce 

unintelligible ciphertext (ibid.). Typically, a key for 

encryption is used, which defines how the message 

should be encoded. Any opponent who has access 

to the ciphertext should be unable to decipher the 

original message in any way. However, an 

authorised person can decode the ciphertext 

applying a decryption technique, which often 

necessitates a secret decryption key that attackers 

are unable to get. An encryption technique often 

requires a key-generation mechanism to generate 

keys at random for technical reasons. 

Encryption can safeguard message secrecy on its 

own, but other measures, such as the validation of a 

message authentication code (MAC) or a digital 

signature, are still required to safeguard a message's 

integrity and validity. Standards and cryptographic 

hardware and software are readily accessible, 

however utilising encryption to guarantee security 

may be a difficult task. Attacks can be effective if a 

single design or implementation error occurs. 

Without really disabling the encryption, an attacker 

may occasionally be able to access unencrypted 

data. for instance, TEMPEST, a Trojan horse, or 

traffic analysis.To prevent manipulation, digital 

signature and encryption must be used at the 

moment the message is created (that is, on the same 

device it was generated on). Otherwise, it might 

possibly be compromised by any node between the 

sender and the encryption agent. It should be 

understood that adding encryption at the time of 

creation only increases security provided the 

encryption device has not been tampered with. 

The analysis of JPEG compression's impact on 

local variation is the primary topic of this article. 

We first develop a theoretical equation for the 

expectation of local variance using the alternating-

current coefficients of the block-DCT as a model, 

which are assumed to follow a Laplacian 

distribution. The fluctuation in local variance 

brought on by JPEG compression is next examined 

based on the derivation.In order to validate our 

derivation and analysis, simulation and experiments 

are finally carried out. A common way to gauge 

how smooth a picture is is by looking at its local 

variance in intensity. For instance, it is frequently 

used in image processing and analysis to determine 

the visual saliency or to modify the intensity of the 

filtering. As far as we can tell, however, no 

analytical work examining the impact of JPEG 

compression on local picture variance has been 

published. When dealing with a noisy data 

collection, the suggested feature extraction strategy 

performs consistently well. When compared to 

FFT-based methods, the DCT approach is 

frequently simpler to get excellent performance for 

general lengths N. 

 

2. LITERATURE SURVEY 

An approach known as the local model from sparse 

representation aims to deduce the high-resolution 

picture patch from the input for each low-resolution 

image patch. Every high-resolution as well as low-

resolution picture patch pair is taught to have 

identical sparse representations in two dictionaries, 

Dh and Dl. The low-resolution version of each 

high-resolution picture patch then forecasts the 

mean value for that patch. We identify a sparse 

representation with regard to Dl for each patch of 

poor resolution in the input. To create the output 

high-resolution patch, the matching high-resolution 

patch basesDh will be blended based on these 

coefficients.In many surveillance situations, when 

there is consistently a great the separation within 

the subject(s) of interest and the camera, face 

image resolution augmentation is typically 

desirable. Face photos have a more regular 

structure than the generic images outlined above, 

making them easier to manipulate. In fact, we can 

work with input photographs of lesser quality for 

face super-resolution. To recover details, the 

fundamental strategy is to first utilise the face prior 

to magnify the input to a respectable medium 

resolution. Next, the local sparsity prior model is 

used.To be more specific, there are two phases to 

the solution: 1) Global model: recover a medium-

high-resolution face picture using the 

reconstruction constraint; however, the solution is 

only sought in the face subspace; and 2) Local 

model: recover the image's finer features using the 

local sparse model [1]. 

A set of K-SVD dictionaries are created during the 

off-line K-SVD training phase, and these 

dictionaries are subsequently regarded as fixed for 

the image compression step. For each 15-15 patch, 

a single dictionary is educated using a collection of 

instances known as the learning set. The following 

stages are used at the encoder during the image 

compression process, and they are then applied in 

the opposite manner at the decoder. Limited coding 

every patch location contains a 512-word pre-

trained dictionary of code words (atoms) called Dij. 

Sparse coding is the process of describing the patch 

content by assigning a linear combination of a 

small number of atoms.Based on the average 

difficulty of each patch, atom counts differ from 
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one patch to the next, and the decoder is aware of 

this variation.Especially contrasted to other 

compression techniques, they yield superior results 

because to the K-SVD dictionary learning process 

and sparse and redundant representations. 

However, fingerprint scans don't respond well to 

this technique [2]. 

In both the pixel domain and the 9/7 wavelet 

domain, this work investigates the compression 

capacity of sparse approximations using 

dictionaries learned via RLS-DLA. The suggested 

compression method creates a collection of vectors 

from non-overlapping patches of the picture or, if 

the dictionary is learnt in the wavelet domain, from 

patches of the wavelet coefficients using learned 

dictionaries (ideally learned with RLSDLA). 

Quantizing the non-zero weights results in an 

increase in inaccuracy and a consequent drop in 

PSNR. The quantize W matrix is encoded using 

entropy. This research looked at the ability of 

sparse approximations using dictionaries learnt by 

RLS-DLA to compress data in both the pixel 

domain and the 9/7 wavelet domain.This technique 

yields results that are comparable to JPEG2000 but 

just barely poorer [3]. 

Due to the fact that the majority of feasible sparsity 

measures are not convex, sparse approximation 

issues are computationally difficult. Numerous 

heuristic techniques for generating sparse 

approximations have been presented, and a formal 

hardness proof for one significant class of issues 

independently surfaced. The convex relaxation 

approach, greedy approaches, and specialised 

nonlinear programming tools are the three main 

groups into which the relevant numerical 

techniques may be divided. The data is sample-by-

sample inserted using a key sequence after the 

Image has been first compressed and then 

encrypted. The carrier picture is produced with the 

use of alphanumeric keywords after the encoder 

compresses the encrypted data at a rate of 1 

bit/sample.The resultant picture is observed to be 

more distorted in the hybrid approach whether the 

scan methodology is used to either the original 

image or the carrier image. The rate 1/2 trellis 

coding phenomenon with respect to this binary 

sequence is discovered at the end. Due to the fact 

that the majority of feasible sparsity measures are 

not convex, sparse approximation issues are 

computationally difficult. Numerous heuristic 

techniques for generating sparse approximations 

have been presented, and a formal hardness proof 

for one significant class of issues independently 

surfaced. The convex relaxation approach, greedy 

approaches, and specialised nonlinear 

programming tools are the three main groups into 

which the relevant numerical techniques may be 

divided.The data is sample-by-sample inserted 

using a key sequence after the Image has been first 

compressed and then encrypted. The carrier picture 

is produced with the use of alphanumeric keywords 

after a bit per sample is used by the encoder to 

compress the encrypted data. The resultant picture 

is observed to be more distorted in the hybrid 

approach whether the scan methodology is used to 

either the original image or the carrier image. The 

rate 1/2 trellis coding phenomenon with respect to 

this binary sequence is discovered at the end [4]. 

A unique gadget for online palm print picture 

capture and a successful algorithm for quick palm 

print recognition comprisean innovative biometric 

method for online personal identification utilising 

palm print technology. A cutting-edge gadget for 

online palm print picture collecting and a powerful 

algorithm for quick palm print identification make 

up the system's two components. A 2D Gabor 

phase encoding approach is provided for palm print 

feature extraction and representation, and a robust 

image coordinate system is constructed to ease 

picture alignment for feature extraction. The 

experimental findings show that the suggested 

solution is workable. The spaces between the 

fingers are used as reference points to establish a 

coordinate system in order to extract the core 

portion of a palm print when taking a palm print 

image, a case and a cover are utilised to create a 

semi-closed environment, along with a ring source 

provides consistent illumination. The primary lines 

can be extracted by algorithms like the stack filter, 

but they are insufficient to capture the individuality 

of each person's palm print. We utilise a feature 

graphic for illustrating picture data made up of two 

feature matrices, real and imaginary, in order to 

properly convey the matching process [6]. 

 

3. PROPOSED SYSTEM 

Mean Removed Vector Quantization (MRVQ) and 

Multistage Vector Quantization (MSVQ), two 

kinds of vector quantization, are used in the current 

system to compress images utilising wavelet 

technology. The codebook creation, picture 

encoding, and image decoding steps make up the 

MRVQ system. The codebook creation, picture 

encoding, and image decoding steps make up the 

MRVQ system.It is difficult to compute and costly. 

These are some of the drawbacks of the current 

technique, including the system's inability to reach 

the highest level of spectrum compression. 
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Fig 1: System Architecture 

 

In the current environment of high network traffic, 

image compression is undergoing extensive study 

and development. The three fundamental 

paradigms used by lossless compression 

approaches are character repetition elimination, 

frequency measurement-encoding, and dictionary 

maintenance. We suggest that the principles of 

vocabulary maintenance and picture pixel reduction 

were combined in this approach. Comparably 

superior results than those of traditional lossless 

picture compression methods were produced by the 

output encoded file.  An array of continuous and 

discrete tone standard test pictures have been used 

to evaluate the suggested approach. Picture 

compression is the technique of compressing a 

picture into a smaller number of symbols such that 

the original image's information may be recovered 

after decoding. 

 

 
Fig 2: Block Diagram 

 

By utilising less bandwidth, the compression 

process improves network utilisation while 

enabling optimised space utilisation for storage 

needs.  Online compression has become essential 

since multimedia applications over a network 

continue to expand at an exponential rate. The 

statistical redundancy included in the original 

image is used in lossless image compression.   

Run Length Encoding uses repetitive groupings of 

the same pixel to encode data. Using bit-words of 

varying sizes, Huffman encoding uses the 

frequency of occurrence of a given pixel value to 

encode the picture pixel information. Entropy 

encoding is another name for this procedure. 

According to the dictionary maintenance technique, 

image pixel data should be kept in a dictionary, 

with each item being represented by a key. These 

keys are later used to encode images.The most 

well-known algorithm in this category is the 

Lempel-Ziv-Welch, or LZW, algorithm. The 

dictionary technique, however, had a built-in 

drawback because it necessitated storing the 

dictionary, which added to the complexity. The 

following are some of the suggested system's many 

benefits: 

 Since the procedure is highly reliable, more 

results are obtained when compared to the 

alternative process. 

 Due to the quick iteration of row and column 

reduction in compression, the process' time 

complexity is minimal. 

 There is a high compression ratio. 

 

4. RESULTS 

In this study, Run Length encoding, a lossless 

image compression method that is well suited for 

RGB pictures, is implemented. It is suggested to 

significantly decrease the amount of bits needed to 

represent a picture and evaluate the quality 

performance objectively. Picture compression 

involves encoding picture data with fewer symbols 

such that the original image information may be 

recovered after decoding. The suggested method 

has a low level of computational complexity and 

effectively reduces the volume of data. For time-

stretch imaging systems, it is a potential rapid 

online data compression technique. 

 

 
Fig 3: Performance Analysis 

 

5. CONCLUSION 

In conclusion, the run-length encoding and 

differential detection time-stretch imaging method 

is suggested for data compression. Differential 

detection removes similar signals from successive 

scans and produces the disparity between scans. 

Following differential detection, the likelihood of 

similar data in the data stream rises, which helps 

run-length encoding for data compression. 
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Experimental demonstrations of the 77.76 MHz 

line-scan imaging system are made. It is possible to 

get a compression ratio of 11.3 when compared to 

the data volume acquired using the standard 

approach. The suggested method has a low level of 

computational complexity and effectively reduces 

the volume of data. For time-stretch imaging 

systems, it is a potential rapid online data 

compression technique. 

 

6. FUTURE ENHANCEMENT 

According to information theory, an entropy 

encoding is a kind of lossless data compression that 

is unaffected by the particulars of the medium. 

Each unique symbol that appears in the input is 

given a unique prefix-free code via one of the 

primary methods of entropy coding. These entropy 

encoders subsequently compress the data by 

substituting the associated variable-length prefix-

free output code word for each fixed-length input 

symbol. Each code word's length is roughly 

inversely proportionate to the probability's negative 

logarithm. Consequently, the most often used 

symbols have the shortest codes. Entropy 

Encoding: In the field of information theory, an 

entropy encoding is a method of lossless data 

compression that is not reliant on the unique 

properties of the medium.Each unique symbol that 

appears in the input is given a unique prefix-free 

code via one of the primary methods of entropy 

coding. These entropy encoders subsequently 

compress the data by substituting the associated 

variable-length prefix-free output code word for 

each fixed-length input symbol. The length of each 

code word is generally inversely proportional to the 

probability's negative logarithm. Consequently, the 

most often used symbols have the shortest codes. 
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