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Evolving Landing Pages Using vLLM-Driven A/B Testing

INTRODUCTION

Landing pages serve as a digital gateway for converting user visits into measurable actions—sign-ups, purchases, or
iInquiries. Traditional optimization approaches, rooted in manual iteration and static A/B testing, are often slow, resource-
intensive, and ill-suited for rapidly evolving digital contexts. Recent advancements in generative Al, particularly in
language and visual understanding, present unprecedented opportunities to revolutionize this space. Landing page
optimization has historically relied on laborious A/B and multivariate testing, guided by human interpretation of traffic and
engagement data. More recent work has applied machine learning to predict performance outcomes or recommend
design adjustments. However, these models are often constrained by static datasets, lack adaptability, and fail to
iIncorporate the expressive power of generative Al or visual critique capabillities.

This whitepaper proposes a fully autonomous system that leverages cutting-edge LLMs, Visual LLMs, and real-time
analytics to dynamically evolve landing pages. Prior experiments using LLMs for web content generation and layout
design remain limited in scope and rarely integrate real-time testing feedback or visual model analysis. Our approach
addresses this gap by tightly coupling Al-based content generation with evolutionary mechanisms informed by live
analytics and visual feedback. By coupling evolutionary algorithms with generative models, the system continuously
refines layout, content, and design aesthetics in response to live user behavior and optional pre-deployment visual
critiques. The framework also introduces keyword-driven generation of campaign-specific landing pages, aligning
content tightly with user search intent.
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Summary of invention

e Automatically generates landing page templates from structured input using LLMSs.

e Performs evolutionary updates to landing pages based on real-time user behavior data.
* |ncorporates visual critigue and feedback using Visual LLMs on captured screenshots.
e Evolves content and design via crossover and mutation operations based on A/B tests.
* |ntegrates keyword-based generation to tailor pages to specific marketing campaigns.
e Automates the feedback loop and decision-making process for iterative optimization.



METHODOLOGY

We Iintroduce an advanced, autonomous framework for landing page optimization that leverages the power of Visual

L LMs for automated A/B testing and modifications. The framework iteratively evolves landing page design and content
using real-time user interaction data and optional visual feedback mechanisms. Key innovations include a visual
feedback-driven crossover strategy, analytics-informed mutation operations, keyword-specific landing page generation,
and real-time feedback loops. Evaluated across multiple domains, the framework demonstrates substantial improvements
IN user engagement and conversion metrics, validating its practical efficacy and scalability; marking a significant leap
forward in automating digital experience design, and unlocking new efficiencies for marketers, designers, and growth
teams.

* |nitial generation via LLMs
The system begins by generating initial landing page variants based on the provided content. An LLM translates the
content into production-ready HTML/CSS templates. These designs are modern, responsive, and styled using advanced
CSS frameworks to ensure deployabillity.

"Generate a perfect, production-ready HTML5/CSS3 landing page template based on the provided markdown content.
Ensure the design 1s modern, visually stunning, and responsive. Integrate CSS frameworks and styling.”

o Autonomous evolutionary A/B testing: An A/B testing engine evaluates landing page variants in real time using key
performance indicators such as bounce rate, time-on-page, click-through rate (CTR), and conversion rate.

Step 1: Crossover operation
Combines high-performing visual and content elements across top variants into new hybrid pages.

"Create an 1nnovative, optimized HTML landing page by combining the best visual and content elements from these top-
performing variants.”

Step 2: Mutation operation
Applies meaningful design and content mutations to underperforming pages, guided by analytics.

"Introduce significant, elegant mutations to the provided HTML landing page, focusing on layout, visual design, and
content improvements.”

* Visual evaluation with visual LLMs
For rapid refinement, particularly in early design stages or low-traffic environments, Visual LLMs analyze screenshots of
landing pages. Feedback covers Ul/UX, accessibility, design coherence, and visual hierarchy. Playwright automates
screenshot generation across devices and resolutions.

"Analyze the provided screenshot of the landing page. Provide comprehensive visual feedback covering design
aesthetics, usability, content clarity, and conversion potential.”

* Feedback integration and HTML update: Feedback—whether from real users or visual LLMs—Is parsed and processed
by LLMSs to regenerate or refine HTML/CSS structures. Enhancements include: Layout restructuring, Typography
adjustments, Color and contrast improvements, CTA (Call-to-Action) clarity, etc.

e Campaign-based landing page generation: The framework automatically generates keyword-specific landing pages
using inputs from advertising or SEO campaigns. These pages are tightly aligned with user queries and search intent,
Improving ad quality scores and conversion likelihood.

CONCLUSION

Landing pages serve as critical touchpoints in digital marketing, directly impacting conversion rates. Traditional
optimization relies on human-designed iterations followed by A/B testing, demanding extensive resources and offering
imited scalability. Although recent advances have used generative Al to assist web design, these efforts often lack
dynamic feedback integration and full automation. In this work, we propose a novel, autonomous framework for landing
page optimization that combines the power of LLMs, Visual LLMs, and evolutionary A/B testing. The approach
dramatically reduces the need for manual oversight and enhances scalability.

The proposed system integrates real-time user interaction data with optional visual evaluations to iteratively optimize
landing pages. Key contributions include: (1) visual feedback-driven crossover, (2) dynamic mutation operations informed
by engagement metrics, (3) automated keyword-specific page generation, and (4) real-time feedback loop integration.
The system significantly reduces time-to-optimization, improves user experience, and maximizes conversion
performance through intelligent, feedback-driven design evolution. Our experiments validate the core hypothesis that
combining generative and visual intelligence with continuous performance feedback leads to more effective, adaptable,
and user-centric landing page designs.
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