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In this research, we propose a voice-aided 3D modeling design framework for 

architectural design that integrates automatic speech recognition, large language models 

(LLMs), and Rhino 3D scripting capabilities, enabling designers to generate and iterate 

three-dimensional models through natural language commands. The framework 

implements a Retrieval-Augmented Generation (RAG) strategy and automatic error 

correction mechanisms, leveraging a curated library of Rhino script examples to minimize 

model hallucination risk while utilizing runtime error information to provide feedback 

and automatically rectify failed scripts. Experimental results demonstrate that the system 

achieves over 90% first-attempt success rates for basic geometric operations and 

parameter modifications; even for complex parametric tasks such as rotating staircases, 

success rates exceed 75%. Compared to conventional manual modeling approaches, our 

system delivers up to 84% efficiency improvement for repetitive or multi-parameter 

operations while significantly reducing users' cognitive load during interface interactions. 

It further provides essential infrastructure for augmented and virtual reality 

environments, supporting complex multimodal interactions that lay the technical 

foundation for more advanced, cognitively-aligned computational design tools. 
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