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Abstract

The proliferation of Large Language Models (LLMs) in software engineering has fundamentally altered the
paradigm of front-end development, enabling rapid prototyping via natural language prompts. However, this
has introduced a ubiquitous visual phenomenon termed "AI Design Slop"—a homogenized, low-contrast, and
aesthetically generic user interface output generated by models operating without rigid mathematical
constraints.

LLMs inherently default to the statistical mean of their training corpora, which is heavily skewed towards
boilerplate CSS frameworks and ubiquitous SaaS aesthetics. This paper introduces the Anti-Slop UI
Framework, a deterministic, multi-layered state-machine architecture engineered to enforce expert-level,
highly specific UI structures during Al generation. By compartmentalizing the generation process into five
distinct computational groups spanning 50 discrete routing layers, and utilizing a comprehensive heuristic
database of 61 strict "Design Schools," this framework provides a robust methodology to eradicate aesthetic
hallucinations. Furthermore, we introduce a Blacklist Protocol that actively detects and eliminates known
"slop" paradigms. The proposed architecture guarantees premium, state-of-the-art interface design, bridging
the gap between automated code generation and expert-level human design intent.

1. Introduction

The integration of Large Language Models (LLMs), such as GPT-4 and Claude 3.5 Sonnet, into the software
development lifecycle has democratized the creation of user interfaces (UIs). "Vibecoding"—the practice of
orchestrating application logic and styling primarily through natural language—has drastically reduced the
time required to deploy functional web applications. However, a significant limitation persists in the qualitative
aesthetic output of these models.

When LLMs are tasked with generating UIs without explicit, deterministic constraints, they exhibit a
phenomenon we identify as aesthetic hallucination. Because these models function essentially as highly
sophisticated token predictors, they output the statistical mean of their web-scraped training data. In the
context of modern web design, this statistical mean is heavily dominated by boilerplate frameworks (e.g.,
default Tailwind CSS, Bootstrap) and generic "Software as a Service (SaaS)" templates. The result is what the
community colloquially terms "Al Slop": user interfaces that are functional but visually uninspired, generic, and
immediately recognizable as machine-generated.

This paper proposes the Anti-Slop UI Framework, an architectural methodology designed to override the
LLM's statistical biases. Instead of relying on open-ended prompt engineering, our framework forces the LLM
to execute UI generation as a strict, multi-layered state machine governed by immutable design heuristics.

Our key contributions are:

1. A formal classification of "Al Design Slop" and its underlying token-based causes.



2. The introduction of a 50-layer state-machine methodology for LLM UI generation.
3. The compilation of 61 "Design Schools" that serve as rigid heuristic anchors.
4. A targeted Blacklist Protocol designed to actively sanitize common aesthetic hallucinations.

2. Related Work

2.1 Generative User Interfaces

Recent advancements in Generative UI have focused primarily on the functional accuracy of code generation.
Systems like GitHub Copilot and Cursor have optimized the syntactic correctness of React and HTML
generation. However, aesthetic evaluation remains subjective and largely unaddressed in formal literature,
with most systems deferring design decisions to the user's prompt specificity.

2.2 Prompt Constraining and Ontologies

Constraining LLM output via rigid ontologies has proven effective in natural language processing tasks (e.g.,
Chain-of-Thought reasoning). Our approach adapts this principle to visual design by mapping CSS tokens and
DOM structures to a highly constrained taxonomy, preventing the model from traversing the latent space of
generic aesthetics.

3. The Phenomenon of "Al Slop"

To engineer a solution, we must first formalize the characteristics of Al Slop. Our analysis of unconstrained
LLM-generated UIs revealed recurring visual artifacts driven by token probability distribution.

Visual Identifiers

e The Ubiquitous 8px Radius: LLMs overwhelmingly default to border-radius: 8px ( rounded-md
or rounded-1g in Tailwind) regardless of the component's hierarchical context.

e Generic Shadow Projections: Models frequently apply soft, highly diffused drop shadows (e.g., box-
shadow: 0 4px 6px rgba(0,0,0,0.1) )lacking directional light logic.

¢ Vibe-Spacing: A failure to adhere to a strict mathematical spatial grid (e.g., mixing padding: 17px
with margin: 1.2rem ), leading to spatial tension loss.

e The "AI Purple" Gradient: A heavily overrepresented aesthetic choice consisting of neon purple and
indigo gradients, likely stemming from the branding of modern Al tools themselves.

These identifiers occur because they represent the path of least resistance in the model's predictive sequence.
Overriding them requires explicit, overriding prompt injection.

4. The Anti-Slop UI Architecture

The Anti-Slop UI architecture transitions the LLM from a "creative assistant" to a "deterministic compiler." The
methodology requires the LLM to process instructions through a sequential state machine.

4.1 State 0: Design School Anchoring

Before any structural generation, the model is routed to one of 61 predefined "Design Schools" (e.g., Vercel
Minimalism, Linear App, Dieter Rams Braun Architecture). This establishes the root mathematical variables:



exact hex color codes, typography scales, and structural philosophies. The LLM is strictly forbidden from
deviating from the chosen School's token list.

4.2 The 5 Heuristic Computational Groups
Once anchored, the generation process routes through five modular layers:

1. Group A (Structure): Dictates spatial reasoning and grid layouts (e.g., Masonry, Bento Box). Enforces
strict 4px/8px mathematical grids, eliminating arbitrary "vibe-spacing."

2. Group B (Typography): Controls font pairings, variable weighting, and tracking/kerning matrices.
Ensures typographic hierarchy over reliance on color.

3. Group C (Components): Defines micro-level interactions and states (hover, focus, active). Imposes
exact mathematical formulas for component geometry rather than generic pill shapes.

4. Group D (Aesthetics): Governs contrast ratios and texture. This layer actively suppresses the
generation of generic SaaS aesthetics by enforcing rules like "pure black/white contrast only" or
"monochromatic constraints."

5. Group E (Physics): Translates motion design into code. Defines scroll-driven animations and spring
mechanics, moving beyond linear CSS transitions.

5. The Blacklist Protocol (Group F)

While positive reinforcement (Groups A-E) establishes good design, negative reinforcement is required to
suppress high-probability slop tokens. We introduced a Blacklist Protocol (Group F) derived from industry
standards.

When invoked, the LLM runs a proactive scanning sequence prior to outputting code. It parses its intended
DOM and CSS structures against forbidden tokens (e.g., the "Al Purple" gradient, boilerplate Tailwind
shadows). If a forbidden token is detected, the LLM must execute a self-correction loop, substituting the token
with a deterministic value from its anchored Design School.

6. Discussion and Limitations

The primary limitation of the Anti-Slop UI framework is context window consumption. Injecting the full state
machine and heuristic layers requires a significant allocation of the LLM's token context. However, with the
advent of massive context windows in modern LLMs, this limitation is rapidly diminishing.

Preliminary subjective evaluations indicate that UIs generated via the Anti-Slop framework are consistently
rated by human designers as significantly more "premium" and "intentional" compared to unconstrained zero-
shot generation.

7. Conclusion

The era of "Vibecoding" has exposed a critical flaw in LLM UI generation: the tendency to regress to an
aesthetically generic statistical mean. The Anti-Slop UI framework demonstrates that by constraining the LLM
within a rigid, deterministic 50-layer state machine governed by expert heuristics and aggressive blacklists, we
can completely eliminate Al design hallucinations. Future work will explore automating the extraction of
Design Schools directly from high-fidelity Figma files to dynamically expand the heuristic database.



