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ABSTRACT

With the widespread application of generative AI in graphic design, content 
homogenization and style convergence have become prominent risks. Trained on 
large-scale datasets, AI models often produce works similar in composition, elements, 
and style, severely restricting design originality and commercial uniqueness. This 
study focuses on avoiding such similarity, aiming to construct a systematic solution 
covering generation methods and tool optimization. It first analysis the technical roots 
of similarity, including training data bias, prompt limitations, inherent model patterns, 
and convergent generation parameters. Subsequently, multi-dimensional avoidance 
methods are proposed: technically, advocating “hybrid generation” with cross-modal 
inspiration, introducing controlled randomness and noise injection, and developing 
deep style transfer and semantic element recombination algorithms; managerially, 
emphasizing the construction of high-quality, diversified n iche r efined da tasets an d 
promoting an iterative “human-computer collaboration” workflow.
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INTRODUCTION

Research Background and Significance

Generative AI technologies like GANs and Diffusion Models have been 
widely applied in graphic design, significantly improving efficiency but 
bringing severe homogenization issues. Similar works infringe intellectual 
property rights, reduce commercial recognition, and hinder the industry’s 
creative vitality. This research fills the gap in systematic “de-homogenization” 
studies, enriching the interdisciplinary theory of AI and design, and providing 
operable solutions for designers and enterprises to avoid risks and promote 
in-depth integration of AI and design.

Research Questions and Objectives

Core Research Question

How to construct a full-chain solution covering generation methods, process 
management, and tool support to effectively avoid similarity in AI-generated 
graphic design content?
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Research Objectives

•	 Reveal the multi-dimensional technical roots of similarity and establish 
an analysis framework;

•	 Propose a scientific multi-dimensional avoidance system including 
technical intervention and process reengineering;

•	 Design an adaptive tool optimization path and core modules, verifying 
feasibility through prototypes.

Research Content and Methods

Research Content

Following the logic of “root cause analysis—method construction—tool 
optimization,” the research includes literature review, similarity root analysis, 
construction of avoidance methods, tool optimization path design, and 
verification/discussion.

Research Methods

Literature analysis, case study, technical path deduction, and prototype 
design are adopted to ensure comprehensive and reliable research results.

LITERATURE REVIEW

Development and Application of AI-generated Content Technology

AI-generated content technology has evolved from GANs to Transformer-
based pre-trained models and Diffusion Models. Applied in various graphic 
design scenarios, it lowers technical thresholds but causes homogenization 
and originality disputes.

Research Status of Similarity Issues

Similarity manifests in composition, elements, and style, rooted in data bias, 
model “mode collapse,” and convergent operations. De-homogenization 
technologies focus on model training optimization, generation strategy 
improvement, and post-processing, but domestic research mainly focuses on 
originality protection and similarity detection.

Limitations of Existing Strategies and Tools

Existing methods lack systematic solutions, with inadequate designer 
intervention in workflows and no specialized de-homogenization tool 
modules. Non-technical factors are overlooked, and there is no unified 
similarity evaluation standard.

ROOTS OF SIMILARITY IN AI-GENERATED DESIGN CONTENT

Data-Level Roots: Training Set Bias and Pattern Solidification

Training datasets have style/theme bias, limited quality and copyright 
compliance, and outdated content, leading to model “preferential memory” 
and solidified generation patterns.
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Model-Level Roots: Inherent Algorithmic Preferences and Output 
Convergence

Algorithmic preferences and “mode collapse” reduce diversity; models 
sample from biased data distributions, and their “black-box nature” limits 
controllability.

Operation-Level Roots: Generalized Prompts and Convergent 
Parameters

Designers use generalized prompts and default parameters, and over-rely on 
AI tools, resulting in homogenized outputs.

Transformation to Design Creativity Bottleneck

Similarity harms brand competitiveness, triggers intellectual property 
disputes, and dampens original designers’ enthusiasm, conflicting with 
design’s core value of innovation.

CONSTRUCTION OF MULTI-DIMENSIONAL AVOIDANCE METHODS

Methodology Overview: Dual-Track Approach

The “technical intervention + process reengineering” framework addresses 
data/model and operation-level issues respectively, forming a full-chain 
avoidance system of “source optimization—process control—result 
improvement.”

Technical Intervention Methods

•	 Hybrid generation and cross-modal inspiration: Integrate multiple 
models and use multi-modal data for creative inspiration;

•	 Controlled randomness and noise injection: Introduce moderate 
randomness and noise to break inherent patterns;

•	 Deep style transfer and semantic element recombination: Achieve unique 
style fusion and innovative element combination.
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Process Reengineering Methods

•	 Refined dataset construction: Adhere to niche, high-quality, timely, and 
copyright-compliant principles;

•	 Iterative human-computer collaboration workflow: Include creative 
conception, initial generation/screening, creative intervention/iteration, 
and manual refinement to ensure designer-led creativity.

Method Effectiveness

Technical methods have different applicability based on scenarios; process 
reengineering methods require corresponding resources and capabilities. 
Compared with existing methods, the proposed system is more systematic, 
practical, and innovative.

TOOL OPTIMIZATION PATH

Optimization goal: From “Production Tool” to “Creative Partner”

Transform AI design tools into active collaborators that enhance diversity, 
controllability, and usability, stimulating creativity.

Core Functional Modules

•	 Multi-model comparative generation: Integrate mainstream and custom 
models, supporting one-click generation, result comparison, and hybrid 
fusion;

•	 Style entropy analysis and similarity visualization: Quantify style 
uniqueness, visualize similar areas, and provide adjustment suggestions 
and copyright warnings;

•	 Element decomposition, mixing, and re-creation: Decompose elements, 
build personalized libraries, and support intelligent mixing and interactive 
editing.
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Prototype and Application Demonstration

A tool prototype with four functional areas is designed. Demonstrated 
through commercial poster design, it effectively reduces similarity and 
improves uniqueness.

Advantages and Challenges

The optimized tool has stronger differentiation, usability, and copyright 
protection, but faces technical complexity, algorithm accuracy, element 
library construction, and user adaptation challenges, which can be addressed 
through cooperation, iterative optimization, and user guidance.

DISCUSSION AND OUTLOOK

Research Summary

The research systematically analyzes similarity roots, proposes a dual-track 
avoidance system, and designs a tool optimization path, promoting AI-assisted 
design transformation from “efficiency-oriented” to “creativity-oriented.”

Research Innovations

It constructs a multi-dimensional root analysis framework, proposes a dual-
track methodology, and designs innovative practical tool modules.

Future Outlook

Future research will strengthen empirical verification, deepen algorithm 
optimization, expand application scenarios, and promote the integration of 
AI and design education, advancing the healthy development of the design 
industry.
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