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ABSTRACT  

Generative Artificial Intelligence (AI) has rapidly evolved from a research-driven concept into a mainstream 

technological paradigm capable of producing text, images, audio, video, and complex multimodal outputs. 

While significant attention has been devoted to the development of powerful generative models, 

comparatively less emphasis has been placed on the role of User Interface (UI) and User Experience (UX) 

design in shaping effective human–AI interaction. Poorly designed interfaces can limit usability, reduce 

trust, and hinder adoption, even when underlying models demonstrate high performance. This review paper 

presents a comprehensive analysis of UI/UX design principles for Generative AI systems. A modality-based 

taxonomy is introduced to categorize Generative AI applications into text-based, image-based, audio-based, 

and multimodal systems. The paper surveys prevailing UI/UX patterns, evaluates usability challenges, 

discusses emerging trends, and highlights open research directions. By synthesizing existing literature and 

design practices, this review aims to provide a structured framework for researchers, designers, and 

developers seeking to build intuitive, transparent, and user-centered Generative AI systems. 
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1. INTRODUCTION 

Generative Artificial Intelligence has transformed the way humans interact with computational systems by 

enabling machines to generate content that closely resembles human-created artifacts. Advances in deep 

learning, particularly transformer architectures, diffusion models, and large-scale pretraining, have facilitated 

the generation of high-quality text, images, audio, and video. These capabilities have led to widespread adoption 

of Generative AI across domains such as education, healthcare, business analytics, creative industries, and 

software development. 

Despite these technological advances, the success of Generative AI systems depends not only on model 

performance but also on how users interact with them. UI/UX design acts as the critical interface between 

complex AI models and end users, determining accessibility, interpretability, and trust. Many Generative AI 

applications fail to reach their full potential due to confusing interfaces, lack of transparency, or excessive 

cognitive load placed on users. 

This review paper focuses on the UI/UX dimension of Generative AI systems. Unlike experimental studies that 

evaluate model accuracy or efficiency, this work synthesizes existing research to analyze how interface design 

influences usability and user experience. The contributions of this paper are threefold: 

 To propose a modality-driven taxonomy for Generative AI systems from a UI/UX perspective. 

 To review existing UI/UX patterns, challenges, and best practices across different Generative AI modalities. 

 To identify emerging trends and future research opportunities in designing user-centric Generative AI 

interfaces. 

2. TAXONOMY OF GENERATIVE AI SYSTEMS FROM A UI/UX PERSPECTIVE 

A structured taxonomy is essential for understanding the diverse interaction paradigms of Generative AI. From a 

UI/UX standpoint, categorizing systems based on input–output modality provides meaningful insights into 

interface requirements. This review adopts a modality-based taxonomy comprising four primary categories: 

text-based, image-based, audio-based, and multimodal Generative AI systems. 
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Text-based systems primarily rely on natural language input and output, making conversational interfaces the 

dominant UI paradigm. Image-based systems involve visual inputs or outputs and require interfaces that support 

previewing, refinement, and iteration. Audio-based systems introduce temporal interaction challenges and often 

demand real-time feedback mechanisms. Multimodal systems combine two or more modalities, significantly 

increasing interface complexity but offering richer user experiences. 

This taxonomy allows for systematic analysis of UI/UX challenges and design considerations specific to each 

category. 

3. TEXT-BASED GENERATIVE AI SYSTEMS AND UI/UX 

Text-based Generative AI systems represent the most widely adopted category due to their simplicity and 

familiarity. Common applications include chatbots, AI writing assistants, summarization tools, and code 

generation platforms. 

3.1 UI Design Characteristics 
Most text-based systems employ conversational interfaces resembling instant messaging platforms. This 

familiarity lowers the learning curve and encourages adoption. A single input field combined with streamed 

output text enables continuous interaction. 

3.2 UX Challenges 
Despite their simplicity, text-based interfaces present several UX challenges. Users often struggle with prompt 

formulation, leading to inconsistent outputs. Lack of feedback regarding system limitations can cause 

frustration. Additionally, persistent conversation history may overwhelm users during long sessions. 

3.3 Design Considerations 
Effective UI/UX design for text-based Generative AI should include prompt guidance, real-time response 

indicators, and mechanisms for refining outputs. Transparency features, such as explaining why a response was 

generated, can improve trust and user satisfaction. 

4. IMAGE-BASED GENERATIVE AI SYSTEMS AND UI/UX 

Image-based Generative AI systems enable users to create or modify visual content using text prompts, images, 

or both. Popular applications include text-to-image generation, image enhancement, and style transfer. 

4.1 Interaction Patterns 
Typical interfaces include prompt fields, image upload areas, parameter sliders, and preview panels. Iterative 

refinement is central to user experience, as users often adjust prompts or parameters to achieve desired outputs. 

4.2 Usability Challenges 
Image generation often involves longer processing times, requiring progress indicators to maintain user 

engagement. Overloaded interfaces with excessive parameters can confuse non-expert users. Moreover, users 

may find it difficult to predict how textual prompts influence visual outcomes. 

4.3 UX Improvement Strategies 
Minimalist design, preset templates, and guided workflows can significantly improve usability. Visual 

explanations and before–after comparisons help users understand system behavior and reduce trial-and-error 

interactions. 

5. AUDIO-BASED GENERATIVE AI SYSTEMS AND UI/UX 

Audio-based Generative AI systems generate or transform speech and music. These systems introduce unique 

UI/UX challenges due to the temporal and perceptual nature of sound. 

5.1 Interface Characteristics 
Audio-based interfaces often combine text input with waveform visualizations, playback controls, and 

parameter tuning options. Real-time feedback is crucial for maintaining usability. 

5.2 UX Challenges 
Users may find it difficult to evaluate audio quality without multiple playback iterations. Latency issues can 

negatively impact perceived system responsiveness. Additionally, emotional expressiveness in synthesized 

speech remains a challenge. 

5.3 Design Recommendations 
Clear playback controls, visual audio cues, and simplified parameter sets improve usability. Providing example 

outputs can help users set realistic expectations and guide interaction. 
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6. MULTIMODAL GENERATIVE AI SYSTEMS AND UI/UX 

Multimodal Generative AI systems integrate multiple input and output modalities, such as text, image, audio, 

and video. These systems offer powerful capabilities but pose significant UI/UX design challenges. 

6.1 Interaction Complexity 
Multimodal interfaces must coordinate diverse inputs while presenting outputs coherently. Without careful 

design, users may feel overwhelmed by options and controls. 

6.2 UX Challenges 
Cognitive overload, unclear modality transitions, and lack of transparency are common issues. Users may 

struggle to understand how different inputs influence outputs. 

6.3 Design Strategies 
Step-by-step workflows, adaptive interfaces, and context-aware assistance can enhance usability. Explainable 

AI components play a vital role in helping users interpret multimodal outputs. 

7. CURRENT TRENDS IN UI/UX FOR GENERATIVE AI 

UI/UX design for Generative AI systems is undergoing rapid evolution as these technologies transition from 

experimental tools to everyday applications. One prominent trend is the shift toward conversational-first 

interfaces, where natural language interaction acts as a universal control mechanism across modalities. Even 

complex image, audio, and multimodal systems increasingly rely on text-based prompts as the primary mode of 

interaction, simplifying user engagement and lowering entry barriers. 
Another significant trend is the rise of adaptive and personalized interfaces. Modern Generative AI platforms 

increasingly tailor interaction flows, suggestions, and interface elements based on user behavior, expertise level, 

and usage context. Such personalization enhances usability while reducing cognitive load, particularly for 

novice users. 
Explainability-driven UI design is also gaining importance. As Generative AI outputs become more complex 

and influential, users demand greater transparency regarding how and why specific outputs are generated. UI 

elements such as contextual explanations, confidence indicators, and traceable interaction histories are being 

incorporated to foster trust and informed decision-making. 

8. CONCLUSION 

This review paper presented a comprehensive examination of UI/UX design considerations for Generative 

Artificial Intelligence systems. By adopting a modality-based taxonomy, the study systematically analyzed text-

based, image-based, audio-based, and multimodal Generative AI systems from a user interaction perspective. 

The review demonstrated that effective UI/UX design plays a critical role in determining usability, trust, and 

adoption, often outweighing purely technical performance improvements. 

The analysis highlighted emerging trends such as conversational interfaces, adaptive personalization, 

explainability-oriented design, and seamless integration into existing workflows. At the same time, significant 

challenges—including standardization, expectation management, cognitive load, and ethical responsibility—

remain unresolved. 

In conclusion, the success of future Generative AI systems will depend not only on advances in model 

architecture but also on the development of human-centered interface designs. Continued interdisciplinary 

research at the intersection of AI, human–computer interaction, and design is essential to ensure that Generative 

AI technologies remain accessible, transparent, and beneficial to diverse user populations. 
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