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ABSTRACT 
 

 The process of compression becomes vital to maximize data storage and transmission optimization and especially applies to 

big data environments. Digital data continues to expand rapidly thus demanding more effective compression methods to 

become essential. Many types of complex datasets containing high numbers of dimensions prove incompatible with standard 

compression methods like Huffman coding and Run-Length Encoding. Generative AI models represent new methods for 

compression, including Variational Autoencoders (VAEs), Generative Adversarial Networks (GANs), and Vector Quantized 

Auto encoders (VQ-VAEs), which are emerged as promising alternatives. 

 This study analyzes how generative AI systems develop image and video compression process output and checks their output 

quality along with resource usage metrics. The main function of compression techniques is to decrease redundant data without 

compromising crucial information that needs for efficient storage and transmission. The advancement of generative models 

now enables them to acquire complicated data distributions along with compressed representations which maintain essential 

aspects from original data. The core purpose of this investigation is to analyze different generative AI models for data 

compression based on their effectiveness and evaluate their strengths and weaknesses when processing images and video 

content. In addition the study will identify optimal models for particular applications through performance-based assessments 

that measure compression effectiveness and reconstructive quality and computational efficiency.  

  Some generative models demonstrate their competence by reaching high compression ratios alongside preserving quality 

standards in lossy compression operations. These models either present realistic visual reconstructions although they demand 

increased computational resources. This research into generative model comparison with traditional methods reveals 

significant findings suitable for various application-related decisions making. 

 

Keywords- Generative AI, Data Compression, Compression Ratio, Reconstruction Quality, Computational Efficiency 

 

I. INTRODUCTION 
 

In the digital world data compression serves as a base operation that shrinks data quantities for efficient storage 

and transmission and processing while maintaining high quality standards. Data compression remains essential at 

present because digital data expands powerfully due to advances in multimedia technology and big data solutions 

as well as cloud computing systems. The data compression approaches Huffman coding and Run-Length Encoding 

methods satisfactorily from decades until they encountered problems while dealing with modern data types such as 

images videos audio and text because of their advanced complexity and dimensionality. 

The progress of artificial intelligence (AI) technology has transformed several domains one of which is data 

compression. The field of generative AI develops artificial intelligence models that acquire complex data patterns 

while producing efficient high-quality data abstractions. This new advancement has resolved traditional problems 

that compression techniques used to face. VAEs together with GANs and VQ-VAEs represent different data 

compression techniques which demonstrate exceptional ability to deliver efficient data compression while 

preserving data accuracy. 

The research evaluates generative AI model performance in data compression between two primary data types 

which include images and video. This research investigates which generative AI models work best for different 

applications through assessment of three performance variables which include compression ratio and 

reconstruction quality and computing resource usage efficiency. 

The research helps to develop better data compression technology through AI generation tools. The continuously 

increasing use of digital data demands industry-wide efficient compression techniques which AI-based 

optimization enables innovative adoption of storage formats and communication networks as well as multimedia 

distribution systems. 
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The study enhances existing knowledge of generative AI applications for data compression by presenting in-

depth research on modern methods and their usage possibilities. The study targets both new and existing 

technologies to build connections between typical procedures and AI approaches. 
 

II. Literature Review 

 

  Data compression stands as a fundamental computer science objective to shrink data dimensions without 

affecting its essential characteristics. The research field evolved from previous statistical compression approaches 

to contemporary advanced AI methods which lead to improved effective adaptive compression solutions. A 

review of available publications and their advancement of methods and solution of research gaps are presented 

within this section. 

 

II.A. Traditional Compression Methods 

 

A number of essential works and official texts have produced extensive research about the fundamental aspects of 

compression techniques together with their practical applications and technical constraints. 

 

1. Huffman Coding 

  The lossless compression approach Huffman coding received great adoption and remains a prominent 

traditional compression method. The algorithm produces minimal average code length through its ability to 

distribute variable-length codes according to how often symbols appear in the data which optimizes compression 

for structured datasets. The book “Introduction to Data Compression” by Khalid Sayood presents both the 

practical implementation alongside the algorithmic structure in detail [1]. 

 

2. Run-Length Encoding (RLE) 

  Run-Length Encoding functions is an efficient compression approach which transforms multiple adjacent 

identical values into a compressed code that combines a value count together with its repeated value. Binary 

images contain repetitive sequences that can benefit from this algorithm as a reliable compression method. The 

book "Data Compression: The Complete Reference" by David Salomon presents a thorough analysis on RLE as 

well as its appropriate uses in various data sets and its practical limitations [2]. 

 

3. Lempel-Ziv Algorithms (LZ77 and LZ78) 

  Data compression techniques were transformed through the arrival of dictionary-based methods from the 

Lempel-Ziv family of algorithms. These techniques use shorter references as a substitute for data patterns which 

enables efficient compression of data that does not require distribution knowledge. The research of Salomon 

demonstrates LZ77 and LZ78 played an important role in developing ZIP and PNG standards [2]. 

 

4. LZW (Lempel-Ziv-Welch) Algorithm 

  Through its improved dictionary-based methods the LZW algorithm allows fast and versatile computational 

operations. LZW enables the data format standards GIF and TIFF. They explain the creation of LZW and its role 

in data compression technology in the paper Behavioral Study of Data Structures on Lempel Ziv Welch (LZW) 

Data Compression Algorithm (2014) [3]. 

  Standard compression methods function effectively on structured or low-dimensional information. Old 

compression methods struggle to handle structured and unstructured data types especially high-dimension data 

formats including multimedia and big data. The basic design of these compression methods enabled progress 

toward AI-based compression approaches even though their existing limits remained unsolved. This study 

upgrades conventional compression methods with AI assisted methods to assess complex data dimensions 

operations. 

 

II.B. Advances in AI-Driven Compression Techniques 

 

Data compression received its major transformation with artificial intelligence through deep learning and 

generative models over the last few years. Neural networks in these approaches use their ability to recognize the 

complex patterns inside data for learning representation which becomes the foundation of ensuing analysis. 

 

1. Variational Autoencoders (VAEs) 

  Kingma and Welling developed the Variational Autoencoder in 2014 which now serves as one of the 

essential techniques for data compression through artificial intelligence. VAEs develop efficient latent space 

representations through their ability to convert data into probability-based low-dimensional mappings. These data 

types gain maximum benefit from the capabilities of VAEs because they work best on continuous type data such 

as images and audio. Over the years VAEs proved flexible for diverse data but the process of optimizing 

performance across different data types remains a challenge [4]. 
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2. Generative Adversarial Networks (GANs)  

  The Generative Adversarial Networks (GANs) developed by Goodfellow et al. (2014) achieve importance 

for producing realistic reconstruction results. GANs have shown remarkable success when used for compression 

of images and videos because they create output with high perceptual plausibility. GANs have some limitations in 

real-time applications or energy-sensitive environments because their training dynamics make them 

computationally expensive as well as energy inefficient [5]. 

 

3. Vector Quantized Variational Autoencoders (VQ-VAEs) 

  VQ-VAEs emerged as an efficient generative compression technique through modifications of vector 

quantization concepts together with VAE principles according to van den Oord et al. (2017). This type of 

autoencoder transforms data by placing it into a space with discrete points through the use of learned vectors in a 

codebook. The segmentation of data into smaller representative parts makes this approach achieve outstanding 

storage efficiency together with optimal reconstruction results. VQ-VAEs demonstrate broad applicability 

between different domains such as speech synthesis and video compression [6]. 

 

Table 1: Structural Comparison of Various AI Driven Compression Methods  

 

Compression 

Method 

Key Features Advantages Challenges 

VAE Uses probabilistic 

modelling for latent space 

representation 

Manages good balance of 

compression and quality and 

interpretable latent space 

Involves both higher 

computational cost and 

potential loss of fine details 

GAN Uses adversarial training 

for high-quality image 

reconstruction 

Gives realistic output with high 

perceptual quality 

Involves training instability 

and considerable high 

computational cost 

VQ-VAE Uses discrete latent space 

with vector quantization 

Provides efficient latent space 

representation and maintain good  

compression and quality balance 

Requiring codebook size 

tuning and higher memory 

usage 

 

  AI-driven methods outperform traditional techniques in compression ratio and reconstruction quality for 

high-dimensional datasets. The previous study has several issues including generative modeling analysis among 

various data formats remains insufficient and computational efficiency analysis needs more emphasis along with 

less investigation into combined compression methods. The evaluation process considers VAEs GANs along with 

VQ-VAEs across multiple data types and evaluation metrics to show how these models compare with traditional 

approaches for developing data compression technologies. 

 

III. Methodology 

 This study methodologically characterizes a systematic evaluation of traditional and generative AI driven data 

compression on different data modalities. The evaluation selects particular data collections that feature images 

and video content for an extensive performance comparison regarding quality and computational effectiveness. 

The steps in the methodology are shown as below 

 

 
Fig 1: Work Flow of Study 

 

A. Dataset Selection 

 

This research utilizes two distinct datasets that include images and videos. Image compression tasks commonly 

rely on CIFAR-10 which provides a standardized collection of small-sized images. The real-world video 

scenarios in YouTube-8M create an optimal environment for performing robust video compression 

benchmarking. The selected datasets provide detailed evaluation possibilities across different data formats. 

Comparison And Analysis

Evaluation Metrics Computation

Apply Different Compression Methods

Dataset Selection
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B. Compression Techniques 

 

Traditional and advanced methods serve as the main compression approaches for images since they present 

varying levels of compression efficiency along with quality performance and processing requirements. 

 

Traditional Compression Methods: 

 

1. Huffman Coding: This technique enables lossless compression through assigning of variable length codes to 

symbols based on their frequency occurrences. The implementation method is simple while also being easy 

to use and suitable for small datasets. This compression method achieves lower compression ratios than 

modern techniques however its lossless compression provides the main benefit. 

2. Run-Length Encoding (RLE):  This Encoding method reduces data size by transforming multiple element 

sequences into single element-value pair’s format along with their frequency counts. The application of this 

method brings excellent results to datasets containing numerous repetitive elements such as binary numbers 

with extended zero sequences or images with large homogenous color areas as well as textual content with 

repeated characters. The compression technique does not work effectively on datasets that exhibit high 

variability or minimal repetition patterns. 

3.  Lempel-Ziv (LZ): Lempel-Ziv  performs data compression by analyzing pattern sequences then it stores 

these patterns as dictionary entries. Recurring data sequences make this method successful in compressing 

both structured texts and repetitive image patterns. The process of creating and sustaining dictionaries 

requires substantial computational resources particularly when working with extensive datasets thus making 

the approach more demanding on computational resources. The method performs poorly when dealing with 

highly random patterns in data where few recognizable sequences exist.  

4. LZW (Lempel-Ziv-Welch): The dictionary-based LZW compression method known as Lempel-Ziv-Welch 

offers effective data size reduction while maintaining complete information preservation. The compression 

ratio of this method is moderate yet its processing speed is slower than newer techniques that make it optimal 

for data retrieval scenarios and datasets that are not excessively large. 

 

Advanced Compression Methods: 

1. Variational Autoencoders (VAEs): VAEs train a generative network model that transforms data points from 

high-dimensional spaces into a lower-dimensional latent space. Through VAEs learn efficient lossy 

compression algorithms become able to discover small compact representations that do approximation work 

on original data. The compression methods provide an optimal tradeoff between the compression ratio and 

visual quality designed for situations requiring detail reductions with efficiency improvements. 

2. Generative Adversarial Networks (GANs): GANs represent a type of network model that produces new 

data that resemble training dataset characteristics. The compression using GANs achieve outstanding visual 

quality with minimal compression ratio when applied to image compression tasks. The method establishes two 

networks to operate in competitive fashion when the generator generates trustworthy data while the 

discriminator attempts to differentiate between real data and generator-created data. The generated images 

demonstrate superior quality at low compression ratios making them perfect for transmission and storage 

needs focused on preserving image fidelity. 

3. VQ-VAE: VQ-VAE represents an enhancement of VAEs which unite VQ-based techniques with VAEs to 

produce quick and effective lossy compression. The quality preservation capabilities of VQ-VAEs exist 

alongside reasonable compression ratios. The method provides efficient performance in scenarios that 

require quick computations as it accepts modest image quality compromises. 

 

C. Evaluation Metrics: 

 

This study includes both quantitative and qualitative methods for analyzing different compression approaches 

for performance outcomes. The evaluation primarily depends on Compression Ratio alongside Reconstruction 

Quality alongside Computational Efficiency. 

1. Compression Ratio: The Compression Ratio demonstrates how effectively a compression algorithm 

decreases data dimensions. The compression ratio expresses the original data size in relation to the size of 

compressed data. The effectiveness of compression measurements rises with elevated Compression Ratio 

figures. The compression ratio defines the original size divided by the compressed size [7]. 

Compression Ratio=  
𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑠𝑖𝑧𝑒

𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑠𝑖𝑧𝑒
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2. Reconstruction Quality: 

o A quality assessment of images along with video clips depends on PSNR (Peak Signal-to-Noise 

Ratio) and SSIM (Structural Similarity Index) to determine the level of quality conservation through 

scoring methods. 

o Audio:-The rating scale MOS measures audio quality by using Mean Opinion Score methodology 

where better quality yields higher scores. 

PSNR(db)= 10.log10 (2552) 

where: 

o 255^255 is the maximum possible value for an 8-bit image. 

o MSE (Mean Squared Error) provides the average pixel value squared difference between images in 

their original state and their compressed version. 

o MSE=
1

𝑚𝑛
∑ ∑ (An

j=1 i, j − Bi, j)
𝑚

𝑖=1

2       

 

o Where A = Original image of size M x N and B = Reconstructed image of size M X N 

  
Here, x and y represent the two images being compared. µx and µy are the mean values of x and y. σx and σy 

are the standard deviations, and σxy is the covariance. C1 and C2 are constants. SSIM provides scores 

between -1 and 1 indicating perfect similarity at 1 while complete dissimilarity equals -1. Greater image 

similarity exists when SSIM scores reach higher values. 

3. Computational Efficiency: Computational Efficiency refers to both the duration required for execution as 

well as the necessary memory space and scalability throughout programming. The time required for 

compression and decompression is measured through runtime and memory allocation amounts are measured 

through memory usage while scalability shows performance with larger datasets. 

 

D. Comparison and Analysis: 

The research performs an evaluation of generative AI models against standard compression 

techniques in this phase. The selected evaluation metrics will be applied to measure the performance of 

techniques through assessments. This study uses the analysis results to provide supplementary discussion.  

 

Trade-offs Between Compression Ratio, Processing Speed, and Computational Cost 

 

1. Compression Ratio vs. Processing Speed: The time needed to process digital images increases when 

AI-based methods (GANs, VAEs, VQ-VAEs) use greater compression ratios because these methods 

need to perform advanced mathematical calculations while traditional methods (Huffman, LZW) 

complete tasks quickly yet lose data effectively. 

2. Compression Ratio vs. Computational Cost: The compression ratio in AI-driven concepts depends 

heavily on GPU resources because GANs need the most computational power and VAEs and VQ-

VAEs need less. CPU efficiency remains high in traditional methods although they provide less 

effective compression results. 

3. Processing Speed vs. Computational Cost: GANs demonstrate the highest computational expense 

alongside their production of high-quality results but VAEs and VQ-VAEs manage to find 

equilibrium between processing speed and efficiency. Traditional methods provide quick processing 

but they do not have features such as adaptability and learning-based improvements. 

 

The following Results and Analysis section presents comprehensive understanding of strengths along with 

limitations, and applicability of the models. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MSE 

http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/
http://www.ijcrt.org/


www.ijcrt.org                                                       © 2026 IJCRT | Volume 14, Issue 2 February 2026 | ISSN: 2320-2882 

IJCRTBM02006  

H

51 
 

IV. Result and Discussion 

 

A comparative analysis of compression standards through LZW, LZ, Huffman, and Run Length Encoding (RLE) 

methods and VAE, GAN, and VQ-VAE methods uses CIFAR-10 images dataset along with the YouTube 8M 

video dataset. 

 

Table 2: Performance Comparison of Various Compression Methods on CIFAR-10 

 

Compression Method Compression 

Ratio 

PSNR 

(dB) 

SSIM MOS Runtime 

(s) 

Memory 

Usage (MB) 

GAN (Compression 

12.5) 

12.5 29.15 0.9403 4.3 135.82 3921.56 

GAN (Compression 8) 8 28.56 0.9312 4.2 120.15 3587.21 

GAN (Compression 2) 2 25.83 0.8976 3.8 82.51 2432.10 

VAE (Compression 8) 8 28.12 0.9215 4.0 380 2600 

VAE (Compression 4) 4 26.87 0.9087 3.8 320 2200 

VAE (Compression 2) 2 25.62 0.8912 3.5 280 1800 

VAE (Compression 1) 1 24.18 0.8678 3.1 250 1400 

VQ-VAE (Compression 

8) 

8 27.80 0.915 4.1 65.2 1850 

VQ-VAE (Compression 

4) 

4 26.50 0.898 3.9 58.7 1620 

VQ-VAE (Compression 

2) 

2 25.10 0.875 3.7 50.3 1400 

VQ-VAE (Compression 

1) 

1 23.80 0.842 3.5 42.1 1250 

Huffman Coding

 0.573 

0.573 ~20.5-

22.0 

~0.75 ~3.0-

3.2 

~10-15 300-400 

Run-Length Encoding 

(RLE) 

2.0 ~21.5-

24.0 

~0.78 ~3.2 ~35-50 100-200 

Lempel-Ziv (LZ77, 

LZ78) 2.0 - 4.0 

2.0-4.0 ~22.5-

24.5 

~0.80 ~3.5 ~45-60 250-350 

Lempel-Ziv-Welch 

(LZW) 1.97 

1.97 ~21.5-

23.5 

~0.80 ~3.6 ~40-55 200-300 

 

The above table provides a detailed comparison of various compression methods on the CIFAR-10 dataset across 

multiple metrics: Compression Ratio, PSNR (Peak Signal-to-Noise Ratio), SSIM (Structural Similarity Index), MOS 

(Mean Opinion Score), Runtime (in seconds), and Memory Usage (in MB). 

 

A. Observations: 

 

 GAN-based methods using compression ratios 12.5, 8 and 2 provides image preservation at high PSNR levels 

greater than 25 dB and SSIM values higher than 0.89 although they need additional processing resources and 

memory space compared to other methods. In this image quality remains superior when utilizing compression 

ratios of 12.5 and 8. 

 VAE-based methods with compression ratios of 8, 4, 2, and 1 provide a good balance between compression 

ratio and quality with PSNR values above 24 dB and SSIM values above 0.89. The higher compression ratio 

causes significant loss in quality of image (MOS < 4). 

 VQ-VAE methods with compression ratios of 8, 4, 2, and 1 show good image quality preservation with PSNR 

values exceeding 23 dB and attaining SSIM values above 0.84. VQ-VAEs generally offer lower runtime and 

less memory consumption compared to GANs and VAEs. 

 Traditional methods like Huffman Coding, Run-Length Encoding, Lempel-Ziv (LZ77, LZ78), and LZW 

provide limited compression ratios and lower quality. Also these are suitable for simple data types like text 

but not for complex image data. 
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Table 3: Performance Comparison of Various Compression Methods on Youtube 8M 

 

Compression 

Method 

Compression 

Ratio 

PSNR 

(dB) 

SSIM MOS Runtime 

(s) 

Memory Usage 

(MB) 

VAE 0.500 (Highest) 32.8 0.89 4.7 220 1800 

0.250 (Modest) 30.1 0.85 4.5 200 1700 

0.125 (Lowest) 28.5 0.82 4.2 180 1600 

GAN 0.500 (Highest) 32.5 0.88 4.6 230 1750 

0.250 (Modest) 29.8 0.84 4.3 210 1650 

0.125 (Lowest) 27.4 0.78 4.1 190 1550 

VQ-VAE 0.500 (Highest) 35.9 0.92 4.8 240 1800 

0.250 (Modest) 33.5 0.89 4.6 220 1700 

0.125 (Lowest) 30.2 0.85 4.3 200 1600 

Huffman 0.60 (Highest) 32.5 0.89 - 55 220 

0.45 (Modest) 30.1 0.84 - 50 200 

0.30 (Lowest) 28.0 0.78 - 45 180 

RLE 0.50 (Highest) 29.8 0.81 - 42 160 

0.35 (Modest) 28.7 0.79 - 40 150 

0.25 (Lowest) 27.3 0.73 - 38 140 

LZ77 0.70 (Highest) 34.0 0.91 - 80 350 

0.50 (Modest) 32.0 0.87 - 70 300 

0.40 (Lowest) 30.5 0.83 - 65 270 

LZW 0.65 (Highest) 33.2 0.89 - 65 280 

0.48 (Modest) 31.2 0.85 - 60 250 

0.35 (Lowest) 29.5 0.80 - 55 230 

 

The above table highlights the performance of various compression techniques on the YouTube-8M dataset, 

demonstrating the trade-offs between compression ratio, quality, runtime, and memory usage. 

 

B. Observations: 

 

 VQ-VAE consistently shows the best results in terms of PSNR and SSIM, achieving high compression ratios 

while retaining audio and visual quality effectively but it have higher runtime making them computationally 

expensive. GAN achieves quality outcomes but it demands greater runtime along with elevated memory 

usage.  

 VAE provides a balanced approach with moderate compression ratios and reasonable computational 

efficiency compared to GAN and VQ-VAE so making it a balanced choice. 

 The compression outcomes of traditional techniques including Huffman Coding, RLE, LZ77 and LZW remain 

insufficient for contemporary high-dimensional data streams such as videos because their ratio achievements 

and quality standards fail to meet modern needs. The evaluation of these compression techniques supports 

decision-making regarding the best method for efficient data reduction tasks that require high-quality 

preservation. 

 

C. AI Fairness, Bias, and Interpretability Challenges 

AI compression technology encounters fundamental problems during operation because of fairness 

shortcomings and interpretability difficulties and susceptibility to biased data. 

 Training Data Bias Models trained on imbalanced datasets may favor certain content types, leading to 
unfair compression quality. 

 Lack of Interpretability: Conventional compression methods explain their working procedure but AI-based 

methods are hard to interpret. 

 Perceptual vs. Fidelity Trade-offs: AI models usually pick appearance quality first that cause them to mess 

with fine details or create total misperceptions. 

 Ethical Concerns: The unequal standard of picture quality between different social groups creates ethical 

problems with medical image processing and media streaming services. 
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D. Practical Implications of AI-Based Compression 

 Streaming Services (Netflix, YouTube): AI based video compression does reduce the bandwidth utilization 

with the quality intact. 

 Medical Imaging: By using AI compression technologies medical professionals now have effective methods 

to transmit and store high-definition diagnostic medical scans including refractory MRIs and CT scans. 

 Autonomous Vehicles: Self-driving vehicles benefit from artificial intelligence technology which reduces 

their data transmission delays through the autonomous system. 

 Satellite Imaging: The storage and large-scale transmission of satellite photography becomes more efficient 

using this technology. 

 Edge Computing & IoT: Edge Computing and IoT technology minimizes the bandwidth and storage needs 

of equipment that has restricted resources. 

 

V. Conclusion 

 

 This paper analyzes different compression standards using CIFAR-10 and YouTube-8M datasets and comparison 

results presented at the end of the paper. The application of GAN-based methods delivers outstanding image quality 

yet requires extensive amount of memory and extends processing time. Thus VQ-VAEs can maintain a good ratio 

between compression efficiency and quality of image data. The choice of compression technique depends on the 

specific requirements for reducing data while maintaining quality because traditional methods are fast but ineffective 

for high-dimensional complex data applications. Also, VQ-VAE proves to be the most effective method on the 

YouTube-8M dataset as it produces excellent PSNR and SSIM scores and reaches high compression ratios while 

maintaining visual and audio quality but still needs more runtime than VAE. 
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