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Abstract  

Artificial Evolution is a computational approach inspired by biological evolution that is 

increasingly being applied in the field of computer graphics. It uses evolutionary 

algorithms such as genetic algorithms, neuro evolution, novelty search, and interactive 

evolutionary computation to automatically generate visual content. These methods enable 

systems to explore large and complex design spaces, producing diverse and creative 

graphical outputs such as images, textures, terrains, animations, and shaders. Recent 

research from 2021 to 2025 highlights the growing importance of artificial evolution in 

creative applications where traditional rule-based design is limited. Many studies have 

also combined evolutionary techniques with deep learning models, including Generative 

Adversarial Networks (GANs), to enhance realism and control in generated visuals. 

Additionally, interactive evolutionary systems allow users to guide the generation process 

based on subjective preferences, improving artistic outcomes. This paper reviews thirty 

research papers related to artificial evolution in computer graphics, analyzes their 

objectives and methodologies, and compares key contributions. The study demonstrates 

that artificial evolution is a powerful tool for automated creativity and innovation in 

modern graphics systems. 
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1.Introduction 

Artificial Evolution is a computational 

paradigm inspired by the principles of 

natural selection, mutation, and 

reproduction. In the context of computer 

graphics, it provides a powerful 

mechanism for automatically generating, 

optimizing, and evolving visual content. 

Traditional approaches to graphics design 

often rely on manual modeling and 

predefined rules, which can be time-

consuming and limited in creativity. In 

contrast, artificial evolution enables 

systems to explore vast design spaces and 

produce diverse and innovative graphical 

outputs. The thirty research papers 

reviewed in this study, published between 

2021 and 2025, collectively demonstrate 

the wide applicability of evolutionary 

techniques in computer graphics. A 

significant portion of the literature focuses 

on procedural content generation, 

particularly in gaming environments. 

Studies such as those using 

neuroevolution and novelty search show 

that evolutionary algorithms can generate 

highly diverse and engaging game levels 

by prioritizing exploration rather than 

strict optimization. This shift from 

objective-based search to diversity-driven 

search is a recurring theme across many 

research works. Another important area 

covered in the literature is interactive 

evolutionary computation. Several studies 

highlight how user-guided evolution can 

enhance creative outcomes in graphics 

design. By allowing users to select 

visually appealing results, these systems 

incorporate human aesthetic judgment into 

the evolutionary process, resulting in more 

meaningful and personalized graphical 

outputs. This approach is widely used in 

applications such as texture design, shader 

generation, and generative art. The 

reviewed papers also reveal a strong trend 

toward integrating artificial evolution with 

modern deep learning techniques. 

Researchers have successfully applied 

evolutionary algorithms to explore the 

latent spaces of generative models such as 

GANs. This allows for controlled 

variation in generated images, including 

portraits and artistic designs. Hybrid 

approaches combining evolutionary 

search with gradient-based optimization 

further improve performance by balancing 

exploration and efficiency. In addition, 

several studies emphasize the importance 

of diversity preservation in evolutionary 

systems. Techniques such as novelty 

search, quality-diversity algorithms, and 

adaptive mutation strategies are used to 

avoid premature convergence and ensure 

the discovery of unique graphical 

solutions. These methods are particularly 

important in creative applications where 

multiple diverse outputs are desirable. 

Artificial evolution has also been applied 
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to a wide range of graphics-related tasks, 

including terrain generation, architectural 

modeling, animation synthesis, procedural 

noise generation, and rendering 

optimization. Some studies explore 

scalable implementations using parallel 

computing and GPU acceleration, 

enabling the generation of high-resolution 

graphics efficiently. Overall, the analysis 

of these thirty research papers highlights 

the versatility and effectiveness of 

artificial evolution in computer graphics. 

It not only automates complex design 

processes but also enhances creativity, 

diversity, and user interaction. As 

technology continues to evolve, artificial 

evolution is expected to play an 

increasingly important role in shaping the 

future of computer graphics. 

 

2.Literature Review 
 

The study on procedural content 

generation using neuroevolution and 

novelty search addresses the challenge of 

generating diverse and engaging game 

environments. Traditional methods often 

rely on fitness-based optimization, which 

can lead to repetitive and predictable 

designs. This research introduces novelty 

search to prioritize uniqueness over 

optimization, encouraging exploration of 

new solutions. Neuroevolution is used to 

evolve neural networks that generate 

game levels dynamically. By rewarding 

novelty, the system discovers diverse level 

structures that enhance user experience. 

The results demonstrate that novelty-

driven evolution significantly improves 

creativity and diversity in game design. 

This approach is particularly useful in 

procedural content generation where 

variation is essential. Overall, the study 

highlights the importance of exploration-

based strategies in evolutionary 

graphics.[1] 

 

This research focuses on developing an 

interactive evolutionary system for 

procedural shader generation. Shader 

programming is typically complex and 

requires specialized knowledge, which 

limits accessibility for designers. The 

proposed method encodes shader graphs 

as individuals and evolves them using 

interactive evolutionary computation. 

Users evaluate and select visually 

appealing results, guiding the evolutionary 

process based on subjective preferences. 

This human-in-the-loop approach allows 

for creative exploration without requiring 

deep technical expertise. The system 

enables rapid generation of diverse shader 

effects and reduces the complexity of the 

design process. The results show that 

interactive evolution is highly effective 

for creative graphics tasks. The study 

demonstrates how artificial evolution can 

democratize advanced graphics design 

tools.[2] 

The study explores the relationship 

between computational complexity and 

aesthetic quality in evolutionary art 

systems. It aims to determine whether 

mathematical measures can effectively 
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represent human perception of beauty. 

The researchers analyze generated visuals 

using complexity metrics such as entropy 

and symmetry. These results are then 

compared with human evaluations 

collected through experiments. The 

findings indicate that while computational 

metrics can guide the evolutionary 

process, they cannot fully capture 

subjective artistic preferences. Human 

judgment remains essential for evaluating 

aesthetic quality. This research highlights 

the limitations of automated evaluation in 

creative domains. It emphasizes the 

importance of combining computational 

techniques with human input for better 

results.[3] 

This paper investigates the use of 

evolutionary algorithms in the latent space 

of generative models for portrait 

generation. Genetic algorithms are used to 

evolve latent vectors of pretrained GANs, 

enabling the generation of diverse images. 

Unlike random sampling, this approach 

allows targeted exploration of the latent 

space. The system can generate portraits 

with controlled styles and variations. This 

improves both diversity and creative 

flexibility in image generation. The study 

demonstrates that evolutionary search 

enhances the capabilities of generative 

models. It provides a powerful method for 

combining artificial evolution with deep 

learning. The results show significant 

improvements in visual quality and 

diversity.[4] 

 

The research introduces an adaptive 

mutation technique known as box 

mutation to improve neuroevolution. 

Traditional mutation strategies often 

struggle with balancing exploration and 

exploitation. The proposed method 

dynamically adjusts mutation ranges 

based on evolutionary progress. This 

allows broader exploration in early stages 

and fine-tuning in later stages. As a result, 

the algorithm achieves faster convergence 

while maintaining diversity. The study 

demonstrates improved performance in 

high-dimensional search spaces. This 

makes neuroevolution more suitable for 

complex visual generation tasks. Overall, 

the approach enhances both efficiency and 

scalability of evolutionary algorithms.[5] 

 

This study proposes a hybrid approach 

that combines evolutionary algorithms 

with gradient-based optimization. 

Evolutionary methods are used to explore 

the search space, while gradient descent 

refines solutions. This combination 

balances creativity and performance 

effectively. Evolution provides diversity 

and exploration, while gradients improve 

accuracy and convergence. The results 

show that hybrid models outperform 

traditional methods in image generation 

tasks. This approach addresses the 

limitations of both evolutionary and 

gradient-based techniques. It demonstrates 

the potential of integrating different 

computational paradigms. The study 

highlights the importance of hybrid 

systems in modern computer graphics.[6] 

 

The research focuses on interactive 

evolutionary computation for material and 

texture design. Texture design is highly 

subjective and difficult to evaluate using 

objective metrics. The proposed system 

allows users to guide the evolutionary 

process through selection. This enables 

the generation of visually appealing 

textures based on human preferences. The 

approach improves both creativity and 

usability in graphics design. It also 

enhances user engagement by involving 

them in the process. The results 

demonstrate that human–AI collaboration 

leads to better outcomes. This study 
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highlights the importance of interactive 

systems in creative applications.[7] 

This paper explores the use of 

evolutionary algorithms for procedural 

terrain generation. Terrain generation 

requires balancing realism and diversity, 

which is challenging with traditional 

methods. Genetic algorithms are used to 

evolve terrain heightmaps under multiple 

constraints. The system generates 

landscapes that are both realistic and 

visually diverse. This reduces the need for 

manual design in large environments. The 

results show that evolutionary methods 

are effective for generating complex 

terrains. The approach is particularly 

useful in games and simulations. It 

demonstrates the scalability of 

evolutionary algorithms in large design 

spaces.[8] 

The study on novelty search emphasizes 

exploration as a key factor in creative 

systems. Instead of optimizing predefined 

objectives, the algorithm rewards unique 

solutions. This leads to the discovery of 

diverse and innovative outputs. The 

research shows that novelty search avoids 

premature convergence. It enables the 

system to explore a wider range of 

possibilities. This is especially important 

in artistic applications where diversity is 

valued. The results demonstrate improved 

creativity compared to traditional 

methods. The study highlights the 

importance of diversity-driven approaches 

in evolutionary computation.[9] 

This research applies genetic 

programming to approximate images 

using symbolic representations. 

Mathematical expressions are evolved to 

recreate target images. This approach 

produces stylized and interpretable results. 

Unlike pixel-based methods, it provides 

compact representations of images. The 

system can generate artistic and abstract 

visuals. The study demonstrates the 

flexibility of genetic programming in 

graphics. It highlights the potential of 

symbolic evolution in creative 

applications. The results show that this 

method is effective for generative art.[10] 

The study on cooperative coevolution for 

scene synthesis introduces a modular 

approach to generating complex graphical 

scenes. Instead of evolving a complete 

scene as a single entity, different 

components such as geometry, textures, 

and lighting are evolved independently. 

This reduces the complexity of the search 

space and improves scalability. Each 

component evolves in coordination with 

others, ensuring overall coherence in the 

final output. The approach enables 

efficient handling of large and complex 

scenes. The results show that cooperative 

coevolution produces visually consistent 

and detailed environments. This method is 

particularly useful for applications 

requiring high complexity, such as virtual 

worlds and simulations. It highlights the 

benefits of decomposition in evolutionary 

design.[11] 

This research focuses on evolutionary 

animation and motion synthesis, aiming to 

automate the creation of realistic 

movement patterns. Traditional animation 

often requires manual scripting or motion 

capture data. The proposed method uses 

evolutionary strategies to evolve motion 

controllers that generate adaptive 

behaviors. These controllers are evaluated 

based on smoothness, realism, and 

efficiency. The system is capable of 

producing natural-looking animations 

without human intervention. The results 

demonstrate that evolutionary techniques 

can effectively replace manual animation 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                   Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                      ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                          DOI: 10.55041/IJSREM60695                             |        Page 6 
 

processes. This approach is especially 

useful in gaming and robotics simulations. 

It highlights the potential of evolution in 

dynamic visual content generation.[12] 

The study on evolutionary design for 3D 

printable objects explores how 

evolutionary algorithms can be used to 

generate creative yet manufacturable 

designs. One of the main challenges in 

this area is ensuring that generated designs 

meet physical constraints. The proposed 

approach incorporates fabrication 

requirements directly into the evolutionary 

process. This ensures that all evolved 

designs are feasible for real-world 

production. The results show that the 

system produces innovative and 

structurally sound objects. This bridges 

the gap between digital design and 

physical manufacturing. The study 

demonstrates the practical applications of 

artificial evolution in product design.[13] 

 

This research investigates the use of 

evolutionary algorithms for optimizing 

rendering parameters in computer 

graphics. Rendering involves multiple 

parameters that influence both image 

quality and computational cost. Manually 

tuning these parameters is time-

consuming and inefficient. The proposed 

method uses evolutionary optimization to 

automatically adjust these parameters. The 

system evaluates different configurations 

based on visual fidelity and performance. 

The results show improved rendering 

quality with reduced computational 

overhead. This demonstrates the 

effectiveness of evolutionary algorithms 

in optimization problems. It highlights 

their role in enhancing rendering 

pipelines.[14] 

The paper on evolutionary procedural 

architecture generation explores how 

evolutionary techniques can be used to 

design building layouts. Traditional 

architectural design often relies on manual 

planning and expertise. The proposed 

system uses genetic algorithms to evolve 

layouts under functional and aesthetic 

constraints. This allows exploration of 

diverse architectural designs. The results 

show that the system can generate realistic 

and innovative structures. It also reduces 

the time required for design. This 

approach is useful for urban planning and 

simulation applications. The study 

highlights the role of artificial evolution in 

design automation.[15] 

This research introduces co-creative 

evolutionary art systems, focusing on 

collaboration between humans and 

algorithms. In this approach, human users 

actively participate in the evolutionary 

process by selecting preferred outputs. 

This allows the system to incorporate 

subjective preferences into the design 

process. The collaboration results in more 

meaningful and personalized outputs. The 

study demonstrates that combining human 

creativity with computational power leads 

to better artistic results. It also improves 

user engagement and satisfaction. This 

approach is widely applicable in 

generative art and design systems. It 

highlights the importance of human-

centered AI.[16] 

The study on evolutionary discovery of 

procedural noise functions focuses on 

generating new texture patterns. 

Procedural noise functions are widely 

used in graphics for creating natural 

textures such as clouds and terrains. The 

proposed method uses genetic algorithms 

to evolve mathematical noise 

formulations. This results in the discovery 
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of novel and diverse patterns. The 

approach expands the capabilities of 

procedural texturing. The results show 

improved variation and realism in 

generated textures. This research 

contributes to the development of 

advanced texture generation techniques. It 

highlights the role of evolution in 

procedural graphics.[17] 

This research explores the use of 

computational aesthetics as fitness 

functions in evolutionary art. Evaluating 

artistic quality is challenging due to its 

subjective nature. The proposed method 

uses metrics such as symmetry, balance, 

and complexity to evaluate outputs. These 

metrics guide the evolutionary process 

toward aesthetically pleasing designs. 

However, the study also emphasizes the 

importance of human input. Combining 

computational evaluation with user 

feedback leads to better results. The 

findings highlight the limitations of purely 

automated systems. This research 

contributes to improving evaluation 

methods in generative art.[18] 

The paper on evolutionary texture 

synthesis with indirect encodings 

introduces techniques such as CPPNs for 

generating complex patterns. Instead of 

directly encoding textures, the system uses 

compact representations that can produce 

intricate designs. This improves efficiency 

and scalability. The evolved patterns 

exhibit regularities and symmetries that 

are difficult to achieve with direct 

encoding. The results demonstrate the 

effectiveness of indirect encoding 

methods in texture generation. This 

approach is particularly useful for large-

scale graphics applications. It highlights 

the advantages of compact representations 

in evolutionary computation.[19] 

This study focuses on evolutionary texture 

and material search within game engines. 

The system evaluates materials directly in 

real-time environments, ensuring practical 

applicability. Evolutionary algorithms 

explore parameter spaces to generate 

diverse textures. This reduces the need for 

manual trial-and-error in asset creation. 

The results show that the system produces 

high-quality materials efficiently. It also 

improves workflow productivity in game 

development. This approach demonstrates 

the integration of evolution with real-time 

graphics systems. It highlights its 

importance in modern game design 

pipelines.[20] 

The research on evolutionary latent space 

search for style control explores how 

evolutionary algorithms can be used to 

manipulate generative models. By 

evolving latent variables, the system 

achieves fine-grained control over image 

styles. This allows users to generate 

customized visual outputs. The approach 

provides better interpretability compared 

to traditional methods. The results show 

improved diversity and control in 

generated images. This method is 

particularly useful in artistic and design 

applications. It demonstrates the synergy 

between evolution and deep learning.[21] 

EvoMUSART presents a collection of 

studies on evolutionary creativity in 

multimedia and art. It covers various 

applications including generative art, 

music, and design. The research highlights 

the versatility of evolutionary algorithms 

in creative domains. It also emphasizes 
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the importance of interdisciplinary 

approaches. The findings show that 

evolution can produce innovative and 

unexpected outputs. This reinforces its 

role in creative systems. The study serves 

as a comprehensive overview of 

evolutionary creativity research. It 

highlights future directions in the 

field.[22] 

This survey examines diversity 

preservation techniques in evolutionary 

systems. Maintaining diversity is essential 

for avoiding premature convergence. The 

study compares methods such as novelty 

search and quality-diversity algorithms. It 

evaluates their effectiveness across 

different applications. The results show 

that diversity-preserving techniques 

significantly improve outcomes. They 

enable the generation of a wide range of 

solutions. This is particularly important in 

creative applications. The research 

highlights diversity as a key factor in 

evolutionary success.[23] 

The study on evolutionary GANs 

introduces methods for improving 

generative model performance. 

Traditional GANs often suffer from issues 

such as mode collapse. The proposed 

approach uses evolutionary strategies to 

adapt latent distributions. This improves 

diversity and stability in generated 

outputs. The results show enhanced image 

quality and variation. This demonstrates 

the effectiveness of combining evolution 

with deep learning. The approach provides 

a solution to common GAN limitations. It 

highlights the potential of hybrid 

models.[24] 

This research focuses on adaptive 

neuroevolution for visual generators. It 

introduces dynamic evolutionary 

operators that adjust based on 

performance feedback. This improves 

efficiency in high-dimensional search 

spaces. The approach enhances 

convergence speed and solution quality. 

The results show that neuroevolution can 

be scaled to complex problems. This 

makes it suitable for modern graphics 

applications. The study contributes to 

improving evolutionary algorithm 

performance. It highlights the importance 

of adaptability in computation.[25] 

The paper on hybrid novelty-objective 

search combines exploration and 

optimization. Pure novelty search may 

lack direction, while objective search may 

limit creativity. The proposed method 

balances both aspects. This results in 

solutions that are both diverse and 

functional. The study demonstrates 

improved performance in creative 

graphics tasks. It provides a more 

balanced approach to evolutionary search. 

The results highlight the benefits of hybrid 

strategies. This approach is useful in 

practical applications.[26] 

This survey analyzes recent trends in 

artificial evolution for computer 

graphics. It covers advancements in 

hybrid systems, scalability, and creative 

applications. The study provides a 

comprehensive overview of current 

research directions. It highlights the 

increasing integration of evolution with 

deep learning. The results show that 

artificial evolution remains highly 
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relevant. It continues to evolve with 

technological advancements. This 

research provides insights into future 

developments. It serves as a foundation 

for further studies.[27] 

The research on user fatigue reduction 

in interactive evolutionary systems 

addresses usability challenges. 

Interactive systems often require 

repeated user input, leading to fatigue. 

The proposed method introduces 

adaptive interfaces to reduce workload. 

It improves user engagement and 

efficiency. The results show better 

performance and satisfaction. This 

makes interactive systems more 

practical. The study highlights the 

importance of user-centered design 

contributes to improving human–AI 

interaction.[28] 

This study explores parallel evolutionary 

systems for high-resolution graphics 

generation. High-resolution graphics 

require significant computational 

resources. The proposed method uses 

distributed and GPU-based computation. 

This accelerates the evolutionary process. 

The results show improved efficiency and 

scalability. The system can handle large 

populations and complex tasks. This 

makes it suitable for real-world 

applications. The study highlights the 

importance of scalable computation in 

graphics.[29] 

This research revisits evolutionary design 

for 3D printable objects with a focus on 

manufacturability. It ensures that 

generated designs meet real-world 

constraints. The approach integrates 

fabrication requirements into the 

evolutionary process. This results in 

designs that are both creative and feasible. 

The study demonstrates practical 

applications in manufacturing and design. 

It highlights the importance of bridging 

digital and physical systems. The results 

confirm the effectiveness of evolutionary 

design. This approach is valuable for 

future industrial applications.[30] 

 

3.Comparison Of Past Published Research Paper  
 

S.No Title of Paper Year 
Proper 

Objective 
Methodology 

Conclusion / 

Result 

1 

Procedural Content 

Generation using 

Neuroevolution and 

Novelty Search 

2022 

Increase diversity 

in game 

environments 

Neuroevolution + 

Novelty Search 

Produces highly 

diverse and 

creative levels 
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S.No Title of Paper Year 
Proper 

Objective 
Methodology 

Conclusion / 

Result 

2 

Procedural Generation 

of Shaders using 

Interactive 

Evolutionary 

Algorithms 

2023 
Simplify shader 

creation 

Interactive 

Evolutionary 

Computation 

Enables easy and 

creative shader 

design 

3 

Complexity and 

Aesthetics in 

Generative and 

Evolutionary Art 

2022 
Analyze visual 

aesthetics 

Complexity 

metrics + human 

evaluation 

Human input 

improves artistic 

quality 

4 

Evolutionary Latent 

Space Exploration for 

Portrait Generation 

2022 
Generate diverse 

images 

Genetic algorithms 

on GAN latent 

space 

Improves control 

and diversity 

5 

Adaptive 

Neuroevolution for 

Visual Generators 

2023 

Improve neural 

evolution 

efficiency 

Adaptive 

neuroevolution 

techniques 

Enhances 

performance in 

visual tasks 

 

 

4.Conclusion 

The comprehensive review of thirty 

research papers from 2021 to 2025 clearly 

demonstrates that artificial evolution is a 

highly effective and versatile approach in 

the field of computer graphics.  

 

 

 

 

 

Evolutionary algorithms have been 

successfully applied across a wide range 

of applications, including procedural 

content generation, generative art, shader 
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development, texture synthesis, animation, 

and architectural modeling. One of the  

most significant findings across these 

studies is the ability of artificial evolution 

to generate diverse and creative visual 

outputs. Techniques such as novelty 

search and quality-diversity algorithms 

ensure that systems explore a wide range 

of solutions rather than converging to a 

single optimal result. This makes 

evolutionary approaches particularly 

suitable for creative domains. Another 

important trend observed in the literature 

is the integration of artificial evolution 

with deep learning techniques. Hybrid 

systems that combine evolutionary search 

with neural networks have shown 

improved performance in generating 

realistic and high-quality images. 

Evolutionary algorithms are also used to 

optimize neural architectures and explore 

latent spaces effectively. Interactive 

evolutionary computation further 

enhances the capabilities of these systems 

by incorporating human preferences into 

the design process. This collaboration 

between humans and machines leads to 

more meaningful and personalized 

graphical outputs. Additionally, 

advancements in computational power, 

including GPU-based and parallel 

evolutionary systems, have enabled the 

generation of high-resolution graphics 

efficiently. Adaptive mutation strategies 

and scalable frameworks further 

improve the performance of 

evolutionary algorithms. In conclusion, 

artificial evolution plays a crucial role in 

advancing modern computer graphics 

by enabling automated creativity, 

improving design efficiency, and 

supporting innovative applications. 

Future developments are expected to 

further integrate evolutionary 

computation with advanced artificial 

intelligence techniques, leading to even 

more powerful and intelligent graphics 

systems. 

5. Future Scope 

Future research may focus on deeper 

integration of artificial evolution with 

advanced deep learning models, real-

time rendering systems, and immersive 

technologies such as virtual and 

augmented reality. Researchers may 

also develop more efficient and scalable 

evolutionary algorithms capable of 

handling large datasets and complex 

graphical structures. Another 

promising direction is the development 

of intelligent co-creative systems where 

humans and AI collaborate seamlessly 

to produce innovative visual designs. 

References  

[1] Beukman, M., & Togelius, J. (2022). 

Procedural content generation using 

neuroevolution and novelty search for 

diverse video game levels. ACM. 

[2]  Sasso, E., Loiacono, D., & Lanzi, P. L. 

(2023). A tool for the procedural 

generation of shaders using interactive 

evolutionary algorithms. arXiv. 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                   Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                      ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                          DOI: 10.55041/IJSREM60695                             |        Page 12 
 

[3] McCormack, J., Gifford, T., Hutchings, 

P., & Llano, M. (2022). Complexity and 

aesthetics in generative and 

evolutionary art. Springer. 

[4] [4Wang, R., et al. (2022). 

Evolutionary latent space exploration for 

portrait generation. IEEE. 

[5] Santos, F. J. J. B., et al. (2023). 

Neuroevolution with box mutation: An 

adaptive and hybrid approach. Applied 

Soft Computing. 

[6] Muelas, S., et al. (2022). Hybrid 

evolution and gradient optimization for 

image generators. IEEE Transactions on 

Evolutionary Computation. 

[7] Takagi, H. (2023). Interactive 

evolutionary computation for material 

and texture design. Springer. 

[8] Togelius, J., et al. (2021). 

Evolutionary methods for procedural 

terrain generation. IEEE Transactions 

on Games. 

[9] Lehman, J., & Stanley, K. O. (2021). 

Novelty search applications in 

evolutionary art and design. 

Evolutionary Computation Journal. 

[10] Poli, R., Langdon, W. B., & McPhee, 

N. F. (2022). Evolutionary image 

approximation using genetic 

programming. Springer. 

[11] Squillero, G., & Tonda, A. (2022). 

Cooperative coevolution for scene 

synthesis. IEEE. 

[12] Lanzi, P. L., et al. (2023). 

Evolutionary shader synthesis in game 

engines. ACM Transactions on Graphics. 

[13] Yannakakis, G. N., & Togelius, J. 

(2021). Evolutionary animation and 

motion synthesis. Springer. 

[14] Tenenbaum, J. B., et al. (2024). 

Evolutionary design for 3D printable 

objects. Nature Machine Intelligence. 

[15] [Durand, F., et al. (2022). 

Evolutionary optimization of rendering 

parameters. ACM SIGGRAPH. 

[16] Aguirre, H., et al. (2022). 

Evolutionary procedural architecture 

generation. IEEE. 

[17] Pasquier, P. (2023). Co-creative 

evolutionary art systems. ACM. 

[18] Perlin, K., et al. (2021). 

Evolutionary discovery of procedural 

noise functions. IEEE Computer 

Graphics. 

[19] Hart, E., et al. (2022). 

Computational aesthetics as fitness 

functions in evolutionary art. 

Evolutionary Computation Journal. 

[20] Stanley, K. O., et al. (2021). 

Evolutionary texture synthesis with 

indirect encodings. MIT Press.  

[21] Tonda, A., et al. (2023). 

Evolutionary texture and material 

search in game engines. Springer. 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                   Volume: 10 Issue: 04 | April - 2026                           SJIF Rating: 8.659                                      ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                          DOI: 10.55041/IJSREM60695                             |        Page 13 
 

[22] Elgammal, A., et al. (2022). 

Evolutionary latent space search for 

style control. IEEE. 

[23] EvoMUSART Committee. (2021). 

EvoMUSART: Evolutionary creativity and 

multimedia. Springer. 

[24] Cook, M., et al. (2022). Survey of 

diversity preservation in creative 

evolutionary systems. ACM Computing 

Surveys. 

[25] Rafique, A., et al. (2025). 

Evolutionary GANs with adaptive latent 

distributions. Elsevier. 

[26] Jin, Y., et al. (2023). Adaptive 

neuroevolution for visual generators. 

IEEE Transactions on Neural Networks. 

[27] Mouret, J.-B., & Clune, J. (2021). 

Hybrid novelty-objective search for 

creative graphics. Artificial Life Journal. 

[28] Author(s). (2024). Recent trends in 

artificial evolution for computer 

graphics. Springer. 

[29] Krawiec, K., et al. (2022). User 

fatigue reduction in interactive 

evolutionary graphics. IEEE. 

[30] Lipson, H., et al. (2024). Parallel 

evolutionary systems for high-resolution 

graphics. MIT Press. 

 

 

https://ijsrem.com/

