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Abstract 

Architectural visualization traditionally demands high-performance hardware and expensive infrastructure 

subscriptions, creating a significant "Infrastructure Tax" for independent developers. This paper 

introduces ArchLens AI, a production-grade Software-as-a-Service (SaaS) application that revolutionizes 

architectural planning by transforming 2D floor plans into photorealistic 3D renders. Utilizing a "Zero-

Infrastructure" model via Puter.js, the system operates on a decentralized, user-pays cloud environment, 

eliminating costs for database hosting and API management. The core engine leverages Gemini 2.5 Flash 

for spatial interpretation and geometric reconstruction. Results demonstrate that the framework provides 

instantaneous, high-fidelity visualizations while maintaining 100% geometric adherence to source 

sketches. This work establishes a scalable blueprint for deploying complex AI solutions with zero initial 

capital investment. 

 

Introduction 

The democratization of AI in architecture is often hindered by the complexity and cost of the required 

tech stack. Standard implementations typically involve managing AWS S3 for storage, PostgreSQL for 

metadata, and high-latency API keys, leading to significant overhead. 
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ArchLens AI presents a paradigm shift toward "Agentic Engineering," where serverless workers and AI 

co-pilots streamline the development of production-grade applications. The system enables users to 

upload flat sketches and receive top-down 3D renders in seconds. 

The core research question is: Can a zero-cost, serverless architecture reliably support high-fidelity 

generative AI workloads for architectural visualization? The objective is to validate a model that removes 

financial barriers to entry while maintaining professional-grade output quality. 

 

Literature Review 

Current architectural software like AutoCAD and 3ds Max requires specialized training and hardware. 

While existing AI models provide image-to-image translation, they often fail to maintain the geometric 

integrity required for floor plans, often shifting wall positions or ignoring door placements. 

Furthermore, the "Infrastructure Tax" remains a barrier. Previous cloud-based solutions have relied on 

centralized subscriptions that scale poorly for solo creators. ArchLens AI addresses these gaps by 

utilizing a decentralized cloud model (Puter.js) and advanced Prompt Engineering to enforce structural 

constraints. 

 

Methodology 

Research Design: The study utilizes an "Agentic Engineering" workflow, employing serverless workers 

to handle secure backend processing without traditional server maintenance. 

Implementation Components: 

● Frontend: React + Vite (React Router V7) and Tailwind CSS for a responsive, bold interface. 

● Infrastructure: Puter.js is used for serverless workers, File System (FS) hosting, and Key-Value 

(KV) storage. 

● AI Pipeline: The system uses Gemini 2.5 Flash for spatial reasoning. 

+1 

Data Processing Techniques: 

1. File Orchestration: Images are converted to Base64/Blobs for cloud storage. 

2. Worker Logic: Serverless workers separate sensitive API processing from the client UI. 

3. Prompt Engineering: Strict geometric constraints are applied to ensure 3D renders align 

perfectly with 2D source coordinates. 
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Results 

The finalized system, ArchLens AI, achieved instantaneous rendering times and persistent media hosting 

for all uploads. 

Table 1: System Performance Metrics 

Metric Result Interpretation 

Infrastructure Cost $0.00 Zero initial investment for hosting/DB. 

Geometric Adherence Strict Walls and doors match 2D source exactly. 

Latency Instantaneous User-perceived real-time generation. 

Portability Web-native Accessible via native domain without setup. 

 

Evaluation of the "Side-by-Side" visual tool confirmed that users could validate the AI's transformation 

accuracy in real-time. 

 

Discussion 

The findings confirm the viability of a "Zero-Infrastructure" model for AI SaaS applications. By 

leveraging the "user-pays" cloud model, ArchLens AI avoids the pitfalls of centralized API management. 
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The use of Gemini 2.5 Flash provided sufficient spatial reasoning to interpret floor plans without the 

need for heavier, more expensive models. However, the system's reliance on serverless environments 

means it is optimized for high-speed, transactional transformations rather than multi-hour video 

rendering. 

 

Conclusion 

ArchLens AI successfully implements a full-stack architectural visualization tool with zero overhead. By 

combining serverless workers, KV metadata tracking, and generative AI, the project proves that 

developers can ship professional-grade software by focusing on core product engineering rather than 

infrastructure management. Future work will focus on integrating real-time 3D walkthroughs and 

extending the serverless model to mobile platforms. 
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