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 The integration of AI in character design lacks systematic frameworks that translate 
traditional visual design principles into computational parameters, creating a 
conceptual gap between designers' artistic intent and AI tool configuration. This 
research identifies four parallel principles—structural decomposition, modular 
recombination, granular control, and hierarchical organization—shared between 
Hiroyoshi Tsukamoto's Manga Matrix and Low-Rank Adaptation (LoRA), developing 
the first translation framework that maps visual design decisions to specific LoRA 
parameters. We reveal how matrix-based organizational principles create actionable 
pathways for designer-AI collaboration, establishing that these systems share 
fundamental operational mechanisms despite their distinct domains. Through 
literature review and comparative analysis, we examine how Manga Matrix's visual 
grid elements correspond to LoRA's rank values and weight distributions, establishing 
practical implementation guidelines for each principle. The research establishes 
foundational methodology for human-AI co-creation, contributing to more practical 
and consistent AI-assisted design workflows. 

  

Introduction 

Character design has long been a core aspect of visual storytelling, driving narrative depth and 
audience connection across contemporary media such as animation, video games, and graphic novels. 
While this process traditionally relied on intuition and manual iteration, frameworks like Hiroyoshi 
Tsukamoto's Manga Matrix (2006) have introduced systematic approaches by breaking down 
character elements into modular components. This methodology streamlines the design process while 
preserving creative flexibility through a structured grid system that enables designers to experiment 
with archetypes, attributes, personality factors, and visual features. 

The year 2022 marked a pivotal turning point with the emergence of generative AI technology 
trends, particularly text-to-image (T2I) systems such as AI Image Generators (Maganga, 2022). This 
technological advancement has fundamentally transformed the role of artificial intelligence (AI) in 
creative processes. Rather than functioning merely as a supplementary tool, AI has evolved into a 
collaborative partner that actively participates in creative workflows (Anantrasirichai & Bull, 2021). 

The integration of both text and image prompting has provided designers with significantly more 
nuanced control over creative outputs compared to traditional text-only approaches. This dual-modal 
functionality enables designers to achieve a more effective balance between specificity and creative 
exploration, opening new possibilities for artistic expression (Liu et al., 2023). Concurrently, specialized 
advancements in AI have facilitated new approaches to character design through advanced techniques 
like LoRA (Low-Rank Adaptation), introduced by Hu et al. (2021). These innovations enable neural 
networks to fine-tune specific parameters with minimal computational overhead, demonstrating how 
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AI systems can achieve precision and efficiency simultaneously. In practice, this allows designers to 
train models to generate characters in specific art styles using only a small dataset, while the base 
model retains its broader capabilities for maintaining consistent features and visual coherence across 
different character expressions and poses. 

However, despite the considerable potential that text-to-image generative models and 
advanced techniques like LoRA demonstrate as design assistance tools, users continue to encounter 
substantial design-related challenges (Liu et al., 2023). The complexity involved in operating and 
comprehending these complex AI systems often creates barriers to broader adoption, while 
simultaneously reducing motivation to explore innovative methodologies (Pinaya et al., 2023). The 
integration of AI into the design landscape creates an urgent need to reevaluate the relationship 
between human creativity and technological capabilities. This shift demands balancing the 
preservation of human artistic expression with the utilization of AI's computational power. 

LoRA's approach of decomposing model weights into low-rank matrices shows a significant 
methodological advancement that aligns conceptually with systematic decomposition principles seen 
in structured design frameworks like the Manga Matrix. Despite emerging from vastly different 
technological and creative contexts, these systems demonstrate remarkable convergence in their 
fundamental principles. Both prioritize structure, modularity, and iterative recombination through 
matrix-based frameworks for organizing and manipulating design elements, illustrating how diverse 
fields can develop similar organizational strategies. While these principles exist broadly across 
disciplines, their manifestation in character design systems—bridging traditional artistic methods and 
AI-driven approaches—has not been systematically analyzed. By exploring conceptual similarities 
between the Manga Matrix and LoRA, we develop a theoretical bridge between traditional character 
design and AI-assisted workflows that the integration challenges. Specifically, this research 
investigates the following questions: 

RQ1: What are the parallel principles underlying both Manga Matrix and LoRA systems, and how 
do similar approaches manifest across domains? 

RQ2: What is the integration potential of these complementary methods for developing 
workflows that enhance creative control? 

By examining these connections, designers gain insights into how computational methods can 
augment traditional design practices without disrupting established creative processes, while design 
principles can inform the development of more intuitive AI tools. The findings contribute practical 
methodological solutions to current challenges in integrating human creativity with AI, while advancing 
theoretical understanding of cross-domain design principle application. Through examining these 
theoretical insights, this research seeks to construct a foundational methodological framework for 
developing new integrative methods. 

 

Methods 

This research employs a multi-method approach combining literature review and comparative 
analysis to examine the parallel principles between Manga Matrix and LoRA systems in character 
design. The methodology enables a systematic investigation of how design principles manifest across 
traditional and AI-assisted methodologies, while maintaining focus on their matrix-based approaches. 
This research acknowledges several important limitations. Our analysis examines conceptual parallels 
between systems operating in fundamentally different domains rather than establishing direct 
technical equivalence. We address these limitations through methodological transparency, positioning 
our framework as conceptual analysis that identifies abstract similarities to inform future method 
development. Rather than proving direct equivalence between two systems, our methodology aims to 
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establish useful correspondences that can serve as foundational principles for designing new hybrid 
approaches to enhance design practice. 
 

Result and Discussion 

Evolution of Systematic Character Design 
Character design methodology has evolved from traditional artistic processes to structured 

frameworks integrating creative expression with systematic principles. Traditional approaches 
emphasized iterative development of visually appealing characters that convey personality, 
background, and narrative role (Karaalioğlu & Sayin, 2022). Miketić et al. (2018) demonstrated how 
design choices like line thickness and shapes directly influence character perception through 
integrating visual elements and personality factors. 

Traditional designers relied on iterative manual sketching and exploratory drafting (Mateu-
Mestre,2010; Sullivan et al., 2008) across expanding media formats—animation, film, gaming, and 
digital platforms. Shared visual vocabulary provides frameworks for applying universal visual cues 
across different media (Tsai, 2007). Despite media diversification, core objectives remain unchanged: 
creating visually distinctive characters that communicate specific messages and emotions (Ursyn, 
2018).  

Well-designed characters transcend line and color, becoming manifestations of relatable 
aspirations that evoke audience empathy (Tillman, 2011). Structured frameworks like Tsukamoto's 
Manga Matrix (Tsukamoto, 2006) marked significant methodological advancement. This system 
established systematic foundations for visual composition by deconstructing and recombining 
character elements, aligning with Miketić et al.'s (2018) findings while expanding creative possibilities 
through systematic visual exploration tools. 

 
Enter the AI Era 

The emergence of AI in character design represents not a displacement of artistic skill, but an 
expansion of creative possibilities. Where traditional workflows required artists to choose between 
speed and refinement, AI-powered systems now enable rapid exploration without sacrificing quality. 
Generative AI systems have demonstrated remarkable capabilities in producing high-quality artistic 
media across various domains. Rather than replacing traditional art forms, these technologies 
introduce new tools that fundamentally transform how designers conceptualize and implement their 
work (Epstein et al., 2023). However, early AI image generation faced a critical limitation: maintaining 
consistent visual identity across multiple iterations, particularly for character design where continuity 
is essential. 

LoRA (Low-Rank Adaptation), originally developed in 2021 for optimizing large language models, 
was adapted for diffusion-based image synthesis to address this consistency challenge (Avrahami et 
al., 2024). This technique enables designers to train AI models on specific visual elements while 
preserving the base model's broader capabilities, creating three primary categories: Style LoRA focuses 
on artistic techniques and aesthetics, Character LoRA maintains consistent character features and 
proportions, and Concept LoRA preserves thematic elements and visual motifs. 

These specialized adaptations allow character designers to generate multiple iterations while 
preserving essential design elements. For instance, a Character LoRA trained on a protagonist can 
produce that same character in different poses, expressions, and scenarios without losing core 
identifying features. This approach significantly reduces visual inconsistencies that plagued earlier AI-
generated works, making the technology viable for professional character design workflows where 
consistency and quality control are paramount. 
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Table 1. LoRA Comparison in the Context of Design. 

LoRA Type Main Focus Key Components 

Style LoRA Adapting a specific artistic style to 
generate image in consistent 
stylistic approaches 
 

Color Palette & Gradation, Brush Strokes & 
Texture, Composition & Layout, Lighting & 
Shading, Atmosphere 

Character LoRA Maintaining visual identity of  
specific character across  
various conditions and  
representations  
 

Physical Features & Anatomy, Expressions & 
Emotions, Clothing & Accessories, Visual 
Cues, Color Consistency, Archetypes 

Concept LoRA Visualizing specific theme or 
abstract concepts, cultural 
elements, and other subjects 

Abstract Elements & Patterns, Contextual 
Details (activities, social, cultural, 
interaction, gesture, etc.) & Specialized 
Knowledge, Thematic & Symbolic Elements 

 

 
Figure 1. Three types of LoRA. Source: CivitAI, 2025 & Kachalin, 2025 

 
Understanding the Two Systems 

Matrix-based frameworks operate as systematic approaches that provide designers with 
structured methods for generating variations. These systems enable systematic exploration of vast 
solution spaces through controlled parameter manipulation, resulting in both expected and 
unexpected design outcomes that might not emerge through conventional methods. The matrix 
approach creates a framework where designers can adjust specific values to target particular visual 
characteristics while preserving others, establishing a balance between structured exploration and 
creative discovery. This systematic methodology bridges the gap between intuitive design processes 
and computational precision, offering designers comprehensive control over the creative workflow. 
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Table 2. System Characteristics Overview. 

Characteristic Manga Matrix LoRA 

Primary Focus Systematic character design  Fine-tuning of neural networks 
 

Organizational Form 
 

Grid-based visual decomposition  
 

Low-rank matrix factorization 
 

Element Control 
 
Design Variation 
 
Domain 

Manual toggling of visual attributes 
 
Combinatorial arrangement of attributes 
 
Artwork, concept and character design 

Parameter updates 
 
Adjusting latent visual components 
 
Machine learning applications (AI-
driven image synthesis, text 
generation, audio, etc.) 

Source: (Tsukamoto, 2006; Hu et al., 2021) 

 
Manga Matrix System 

Tsukamoto's Manga Matrix system represents a systematic approach to character design 
through the structured organization and strategic combination of visual elements. This methodology 
transforms the intuitive art of character creation into a comprehensive, analytical framework 
employing three core matrices: 
1. Form Matrix (Keitai)  

Covers the physical structure, including body types, species, age, and physical traits. 
Categories such as fixed forms (consistent features), mechanical forms (technological elements), 
and growth (progression over time) allow for diverse representation. 

2. Costume Matrix (Sōshoku) 
Organizes clothing styles, accessories, and materials. These elements are classified based on 

function (e.g., body wear, footwear) and symbolism (e.g., natural, synthetic, or dynamic materials). 
3. Personality Matrix (Seikaku) 

Focuses on psychological and narrative traits, using attributes such as behavior, profession, 
status, and unique abilities to enrich the character's narrative depth. 

 

 
Figure 2. Manga Matrix Character Design System by Hiroyoshi Tsukamoto.  
Source: Tsukamoto, 2006. 
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These matrices operate as an integrated organizational framework where visual complexity is 
managed through modular, reusable components (Maliyyaa et al., 2013). Each matrix provides 
independent control while maintaining stylistic coherence, enabling near-exponential design variation 
(Lin et al., 2024). The system's strength lies in transforming complex character attributes into a 
comprehensive toolkit of fundamental building blocks. This systematic approach converts character 
design complexity into manageable decision points. 

 
LoRA in Neural Networks 

Fine-tuning large-scale neural networks efficiently remains a central challenge in AI research. 
Low-Rank Adaptation (LoRA) addresses this challenge through systematic techniques that enhance 
model efficiency and flexibility, making it particularly suited for large-scale models. Specifically, LoRA 
achieves efficiency by organizing weight matrices into low-rank representations, substantially reducing 
both trainable parameters and computational overhead in pre-trained models (Choi et al., 2024). Its 
selective adaptation preserves essential knowledge embedded within the base model, enabling 
seamless integration of new attributes without complete model retraining. Key features of the LoRA 
system include: 
1. Low-Rank Organization 

Decomposes weight update matrices into two smaller matrices, reducing parameter count 
by over 90% while maintaining model performance (Hu et al., 2021). 

2. Selective Modification 
Strategically updates only specific network layers (typically attention layers) rather than 

the entire model while achieving comparable or superior adaptation results (Smith et al., 2023). 
3. Combinatorial Reusability 

Enables multiple LoRA modules to be combined like building blocks for hybrid stylistic 
effects, allowing designers to blend different trained adaptations (such as character-specific and 
style-specific LoRAs) within a single generation pipeline (Avrahami et al., 2024). 

 
Figure 3. Comparison of Traditional Fine-tuning vs. Low-Rank Adaptation (LoRA).   
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Hu et al. (2021) and Jones et al. (2024) note that LoRA's selective parameter updates prevent 
overfitting by avoiding fixation on specific training patterns, maintaining flexibility and generalization 
capability. Furthermore, Zhong et al. (2024) highlight how LoRA's modular architecture enables 
stacking multiple LoRAs—each capturing distinct stylistic or thematic elements—within a single 
diffusion model, allowing creative customization possibilities. 

While this modularity allows for stacking multiple LoRAs, research by Choi et al. (2024) reveals 
that this combination is not without challenges. Though possible in principle, traditional integration 
methods show performance decline when combining more than three LoRA modules, suggesting that 
cross-interference becomes an issue despite the targeted nature of the modifications. Despite these 
limitations, LoRA's approach to selective parameter modification remains valuable in generative art 
tasks (Avrahami et al., 2024), where the balance between consistency and variability is crucial. 
 
Analysis of Parallel Principles  

This section builds upon the Comparative Analysis Framework to examine how the Manga 
Matrix by Hiroyoshi Tsukamoto (2006) and Low-Rank Adaptation (LoRA) in neural networks (Hu et al., 
2021) apply the shared principles in their respective domains. The analysis highlights the operational 
similarities and their implications for hybrid character design methodologies. The table below 
summarizes the conceptual parallels between Manga Matrix and LoRA using the identified analytical 
dimensions: 

 
Table 3. Comparative Analysis of Key Principles. 

Principle Manga Matrix LoRA 

Structural 
Decomposition 
 

Breaks visuals or attributes into three core 
matrices 

Weight matrices decomposed into 
low-rank factors  

Modular 
Recombination 
 

Allows mixing of grid elements 
 

Allows stacking of low-rank 
difference 
 

Granular 
Control 
 
Hierarchical 
Organization 

Focus on individual visual traits 
 
 
Organizes elements in progressive layers, 
from foundational forms to detailed 
attributes 

Focus on targeted parameter sets 
 
 
Structures adaptations across 
network layers in a hierarchical 
manner 

 
Structural Decomposition 

Decomposition involves segmenting structures into their constituent elements to enhance 
analysis and modification capabilities. In Manga Matrix, character attributes—such as form, costume, 
and personality—are segmented visually into distinct categories, enabling designers to control each 
element individually without losing sight of the overall design. This method facilitates both structured 
experimentation and creative discovery, as designers can test variations systematically. In LoRA, 
decomposition occurs mathematically through low-rank factorization of a model's weight updates. By 
modifying only a small subset of parameters, LoRA preserves the broader capabilities of the underlying 
model while enabling targeted refinements.  

This precision ensures the stability and integrity of the original model while adapting to new 
stylistic or conceptual requirements. The research by Choi et al. (2024) confirms that LoRA fusion 
substantially reduces computational costs and trainable parameters—achieving modifications with 
less than 1% of the model's total weights—while ensuring targeted refinements do not compromise 
overall functionality. This approach parallels Manga Matrix’s visual decomposition, where targeted 
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changes can be implemented efficiently without disrupting character coherence. Both systems share 
the principle of subdividing a complex system to be managed through simpler, interrelated 
components that can be manipulated independently yet function collectively. 
 
Modular Recombination 

The principle of modular recombination manifests in both systems through systematic 
combination of decomposed elements. Once elements or parameters are decomposed, modular 
recombination comes into play. Manga Matrix achieves this through its grid layout, enabling designers 
to mix and match visual attributes—such as physical form, costumes, or accessories—to create new 
characters rapidly. The result is an “exponential” design space because each recombination of 
attributes generates a fresh and distinct character variant.  Modular recombination in LoRA is 
facilitated by the selective application of multiple low-rank modules. Each module can represent a 
specialized style, theme, or set of features, and these modules can be stacked or blended to produce 
a broad spectrum of outputs. This parallels how Manga Matrix users systematically combine visual 
cells, as LoRA likewise combines specialized “building blocks” parameter to achieve creative variation 
without destabilizing the structure.  

Multiple LoRA (Low-Rank Adaptation) modules can be combined using the attention-based 
fusion technique described in the research paper. Technically, this approach works by first converting 
the user's text prompt into a "query vector" using an embedding model. Each pre-trained LoRA module 
has its own "key vector" that represents its specific capabilities (like generating cats, landscapes, or 
particular styles). The system calculates the cosine similarity between the query vector and each LoRA 
key vector, measuring how relevant each module is to the prompt. These similarity scores are then 
processed through a softmax function to generate weights that sum to 1. The final image generation 
model is created by taking a weighted sum of the individual LoRA modules' value matrices (V′ = ∑ᵢ wᵢVᵢ). 
This approach outperforms traditional merging techniques because it dynamically allocates influence 
to each module based on the prompt's semantic content, ensuring the generated images better reflect 
user intentions without requiring additional training. 

 

 
Figure 4. LoRA fusion: Query vector compares against key vectors from multiple LoRA modules.  
Source: Choi et al. (2024). 
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Research by Choi et al. (2024) on LoRA fusion mechanisms reveals notable difficulties in 
effectively combining modules, showing performance decline occurs with traditional integration of 
more than three LoRA modules. This constraint parallels the challenges in Manga Matrix combinations, 
where excessive element blending results in designs lacking coherence. Their study found that 
conventional linear arithmetic combination methods diminish the distinctiveness and effectiveness of 
individual adaptations, hampering model performance on tasks requiring specific capabilities. This 
observation directly relates to the need for careful balancing in Manga Matrix recombinations. The 
research shows that better fusion methods help maintain the unique properties of individual modules 
when combining them. This indicates that both systems gain advantages from using advanced modular 
integration approaches that preserve component individuality while allowing them to be 
systematically combined. 
 
Granular Control 

The decomposition into modules enables precise control over individual elements in both 
systems. A key benefit of decomposing systems into modules is the degree of granular control it makes 
possible. Manga Matrix exemplifies this by allowing designers to tweak a single character attribute—
like a hairstyle—without unintentionally affecting other features. This “isolated modification” concept 
means modifying specific character attributes without affecting other features. LoRA provides similarly 
fine-grained control by limiting weight adjustments to strategically chosen subsets of the network. 
Designers can thus tune specific aspects (e.g., visual attributes or stylistic elements) while preserving 
the model’s core abilities. By isolating the variables of interest, both Manga Matrix and LoRA enable 
adjustments, ensuring that changes remain contained and do not compromise the overall design or 
model integrity.  

The LoRA fusion research identifies the use of granular control in matrix-based frameworks 
through its innovative attention mechanism. The technical implementation employs cosine similarity 
calculations between query vectors (representing user prompts) and key vectors (representing LoRA 
modules) to determine precise contribution weights for each module (Choi et al., 2024). This vector-
based approach to granular control embodies a computational implementation of the same principle 
seen in Manga Matrix's visual grid system. The research provides a mathematical framework for 
understanding how selective control can be implemented in AI systems, with the attention mechanism 
serving as an analog to a designer's selective focus in Manga Matrix. Furthermore, the study shows 
that this granular control mechanism enables the system to dynamically adjust to specific user intents 
without requiring retraining—a capability that parallels how designers can make precise adjustments 
to Manga Matrix elements while maintaining overall design coherence. 

 
Hierarchical Organization 

Both systems employ hierarchical structures to ensure coherent integration of their modular 
elements. Hierarchical organization ensures that these decomposed, modular elements come together 
cohesively. Manga Matrix organizes elements in progressive layers, from foundational forms through 
costume elements to personality attributes. This layered approach enables systematic navigation from 
conceptual elements to specific details, all exist in separate matrices, allows for efficient navigation 
from broad conceptual elements down to finer stylistic details. This hierarchical structure mirrors 
human cognitive patterns of categorization, where we naturally organize information from general 
concepts to specific instances, making the system both intuitive for designers and effective for 
managing complexity.  

The structured layering also creates natural decision points that guide the design process while 
maintaining creative freedom within bounded parameters. Technical research into LoRA 
implementation by Choi et al. (2024) reveals that the hierarchical layering of low-rank adaptations 
upon base models creates a tiered modification structure that preserves fundamental model 
capabilities while enabling specialized adaptations. Their research demonstrates that this hierarchical 

https://creativecommons.org/licenses/by/4.0/


62 Matrix-based character design systems: Parallel principles in manga matrix and lora for neural 
networks 

 

 This work is licensed under a CC-BY    

approach provides critical stability during the integration of multiple adaptations, preventing the 
performance degradation that occurs in non-hierarchical combination methods. The implementation 
details show that when base model parameters remain frozen while adaptations are applied in 
structured layers, the system maintains coherence even with multiple specialized modifications. This 
technical finding provides empirical support for our parallel analysis of hierarchical organization 
between the systems. The research further quantifies the benefits of this hierarchical approach, 
showing that hierarchically organized adaptations outperform flat combinations by significant margins 
in text-image alignment tasks. This performance differential confirms that hierarchical organization 
serves as a fundamental principle in both systems, enabling complex modifications while preserving 
coherence. 
 
Operational Comparison 

In both Manga Matrix and LoRA, coherence is maintained by anchoring each new variation to 
the existing structure—be it the grid-based visual design schema or the latent representation of the 
base model’s checkpoint. Ultimately, this ensures that changes, however small or large, remain 
constrained within the overall design sensibility or learned distribution. In this sense, both approaches 
create a synergy between micro-level adjustments and macro-level constraints, resulting in a system 
that preserves essential attributes. By balancing localized modifications within a cohesive framework, 
they prevent unintended divergences and support explorations of style and form. Each framework thus 
lends itself to large-scale design tasks—ranging from constructing entire casts of characters to handling 
diverse generative outputs—by maintaining a repeatable logic and reducing the potential for 
contradictory design choices. At the same time, they both present intuitive points of control for 
selective adaptation.  

In Manga Matrix, the visual grid serves as a blueprint for decomposing and recombining 
character attributes. This structured approach is mirrored in LoRA's low-rank adaptation, where only 
a subset of model parameters is modified through rank-decomposed matrices, allowing the base 
network to retain its broader learned knowledge while permitting targeted modifications. Parallels can 
also be found in how each system leverages “local interpretability” within this matrix framework. 
Manga Matrix uses explicit visual cells, each corresponding to a specific design component, while LoRA 
inserts factorized updates that act like “digital DNA” (based on each unique training dataset) within 
the broader latent space of a generative model. Notably, diffusion-based architectures rely on a 
probabilistic process of gradually refining random noise into a coherent image (Rombach et al., 2022), 

and LoRA’s low-rank matrices integrate into this process. By focusing on selective adaptation, LoRA 
preserves the model’s comprehensive capacity—stored in checkpoints (i.e., the entire trained state)—
while enabling “plug-in” style modifications (Kulkarni et al., 2023; Xie et al., 2023) These shared 
principles become evident when viewed through their operational parallel connections. 

 
Table 4 Operational Parallel Connections. 

Manga Matrix LoRA Parallel Connection 

Transformation through fixed-to-
non-fixed form changes  
 

Progressive adaptation 
through iterative training 

Both systems enable 
progressive refinement 

Structured layers from base form 
to detailed attributes  

Hierarchical network layer 
modifications  

Both maintain hierarchical 
organization  

 
Sequential layer adaptations 
Hierarchical Organization 
 

 
Sequential layer adaptations 
 
 

 
Both follow structured 
implementation sequences 
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Core character traits maintained 
across variations 
 
Selective parameter modification 
of attributes 
 
Efficient use of predefined design 
elements 
 
Elements can work across 
different character types 

Base model characteristics 
preserved during adaptation 
 
Targeted parameter 
adjustments 
 
Efficient use of 
computational resources 
 
Adaptations applicable 
across different models 

Structures adaptations across 
network layers in a hierarchical 
manner 
Both allow isolated feature 
modifications 
 
Both optimize resource 
utilization 
 
Both support cross-system 
compatibility 

 

The operational parallels between Manga Matrix and LoRA reveal sophisticated approaches to 
design element management that transcend their distinct technological domains. At their core, both 
frameworks implement progressive refinement mechanisms: Manga Matrix enables transformation 
through systematic evolution from fixed to non-fixed form changes, while LoRA achieves similar 
progression through iterative training adaptations. This refinement process is supported by 
hierarchical organization in both systems, where Manga Matrix structures layers from fundamental 
base forms to intricate details, mirroring LoRA's hierarchical network layer modifications that 
introduce stylistic and functional variations.  

The sequential application of modifications forms another parallel, where both systems build 
upon previous stages rather than implementing wholesale changes. Manga Matrix applies matrix 
elements sequentially to develop character attributes, while LoRA implements layer adaptations 
progressively, ensuring that each modification enhances rather than disrupts existing features. 
Throughout these modifications, both systems exhibit the ability to preserve essential characteristics: 
Manga Matrix maintains core character traits across variations, while LoRA preserves base model 
capabilities during adaptation while minimizing computational resource requirements (Choi et al., 
2024; Zhao et al., 2024). Central to both frameworks is their approach to selective parameter 
modification, enabling precise control over individual elements. This granular control allows 
practitioners to fine-tune specific attributes or aspects without triggering unintended consequences in 
other areas. Resource optimization emerges as another shared characteristic, with Manga Matrix 
utilizes predefined design elements and LoRA minimizing computational overhead through focused 
parameter adjustments. Both systems exhibit robust cross-compatibility. Manga Matrix elements 
demonstrate versatility across different character types, while LoRA's adaptations remain applicable 
across various models. This flexibility underscores their shared capacity for scalable implementation 
and adaptable design solutions, despite operating in fundamentally different domain. 

 
Theoretical Implications 

The shared design logic between Manga Matrix and LoRA reveals deeper theoretical implications 
for both artistic and machine learning practices: 
1. Unified Design Framework 

Both systems underscore the value of structured decomposition, suggesting that  
visual creativity and neural network adaptation can be managed through modular, systematic 
processes 

2. Scalability and Consistency 
The decomposition in both systems ensures scalable design outputs while maintaining 

stylistic or technical consistency. This principle holds potential for applications in large-scale asset 
generation 
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3. Interdisciplinary Insight 
The conceptual overlap between these systems suggests that methodologies developed in 

traditional design frameworks can inspire innovations in computational fine-tuning, and vice versa. 
 

Recommendations for Methodology Development and Future Research 
This study's identification of four parallel principles—structural decomposition, modular 

recombination, granular control, and hierarchical organization—provides a conceptual foundation for 
developing hybrid character design methodologies that integrate traditional and AI-based approaches. 
These principles serve as design criteria for creating new workflows that bridge both domains.  
1. Structural Decomposition as a methodology design principle suggests that coherent hybrid 

workflows should begin with explicit element categorization systems. Future methodologies 
should define clear decomposition schemas that translate between visual attributes (form, 
costume, personality) and computational parameters (rank values, weight distributions, layer 
specifications). This principle indicates that successful integration requires mapping traditional 
design elements to specific AI configuration points. 

2. Modular Recombination informs methodology design by emphasizing the need for flexible 
reassembly mechanisms. Hybrid approaches should enable designers to combine traditional 
design decisions with AI-generated variations systematically. This suggests developing workflow 
stages where manual selections and computational outputs can be iteratively recombined while 
maintaining visual coherence—potentially through defined combination rules that preserve 
character identity across variations. 

3. Granular Control as a design criterion indicates that methodologies must provide selective 
modification capabilities at multiple levels of specificity. This principle suggests implementing 
control interfaces that allow designers to adjust individual attributes (whether visual or 
parametric) independently, ensuring changes remain contained and predictable. Future 
methodologies should incorporate mechanisms for isolating modifications to prevent unintended 
cascading effects. 

4. Hierarchical Organization guides methodology structure by suggesting progressive refinement 
stages. Integrated hybrid workflows should implement layered decision-making processes that 
move from foundational character concepts through intermediate attribute selection to detailed 
refinement. This principle indicates that methodologies should mirror the natural progression of 
design thinking while accommodating computational optimization at appropriate levels. 

Additionally, future research should explore how these parallel principles might extend to other 
visual design frameworks beyond Manga Matrix, particularly those employing systematic organization 
methods. Such investigation could reveal whether these similarities represent a broader pattern in 
design systems, potentially informing the development of more universal approaches to contemporary 
design methodology. 
 
Conclusion 

The comparative analysis of Manga Matrix and LoRA reveals fundamental principles that bridge 
traditional design methodologies with contemporary AI-based approaches. Through examination of 
structural decomposition, modular recombination, granular control, and hierarchical organization, we 
observe how these seemingly distinct systems implement remarkably similar strategies for managing 
components and achieving systematic variation. The parallel principles identified in this study 
demonstrate that despite their technological differences, both systems achieve coherent and flexible 
design outcomes through structured element management. These findings serve as conceptual 
building blocks for future methodology development, providing a foundation for designing hybrid 
workflows that integrate traditional design thinking with computational efficiency. This convergence 
suggests significant potential for developing new approaches that combine the strengths of both 
worlds. 
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