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Model Smarter, Morph Faster
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Design Challenge

Traditional processes of 3D design iteration in the 
Rhino and Grasshopper environments require 
manual adjustments and technical expertise, 
which can be time-consuming and complex. 
These challenges often hinder designers from 
focusing on creative exploration and 
experimentation, leading to a slower innovation 
process.
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HOW MIGHT WE:

empower designers to intuitively explore creative possibilities and generate innovative design 
variations to streamline the innovative 3D design iteration process?
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Target Users

Architects Product Designers Developers Students Artists
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Goal:



The goal of this project is to enable users to modify designs intuitively using natural language. This 
reduces the barrier for translating abstract ideas into tangible models, accelerates the iteration of 
design variations, and introduces AI-generated outputs to spark fresh inspiration. 



Ultimately, our solution frees designers from complex tasks, empowers them to experiment without 
constraints, and fosters a more fluid, innovative design process.



Our plugin - Amoeba, integrates a toolkit that fine-tunes GPT models within Grasshopper, and utilizes 
the fine-turned model to edit your existing model or generate variations. 



Our Approach - High level overview of plugin architecture

② 2-steps AI

① Fine-Tuning GPT Model 

Make our own Dataset

AI-enhanced detailed and 
executable prompt

AI-enhanced detailed and 
executable prompt

user input

GPT

Fine-Tuned ModelAI Agent
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Training Model: Data production + Fine-Tuning GPT 

Using Model: 2-steps AI

① Parametric Design Generation for data production

② Data Generation and Semantic Annotation to Enhance LLM Understanding

③ Dataset Preparation for Fine-Tuning Models

④ Fine-Tuning GPT Models for Customized Design Outputs

⑤ Two-step AI process involving an AI agent and the fine-tuned model for 
Design Generation

⑥ Display the AI-generated design outputs as Geometry in Rhino

Workflows
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Using Model: 2-steps AI

Workflows

Training Model: Fine-Tuning GPT Training Model: Data production 
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ALL Plugin Components

Training Model: Fine-Tuning GPT 

Training Model: Data production 

Using Model: 2-steps AI
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Process
Process and Iterations



Failed - LLMs are not so good at 3D Geometry

Initial Explorations with Different 3D Data Types

Rhino Geometry OBJ file JSON JSON Rhino Geometry
GPT API

Rhino Geometry OBJ file Voxel JSON
GPT API

JSON Rhino Geometry

OBJ File
GPT API

JSON Rhino Geometry

Rhino Geometry OBJ file SDF JSON
GPT API

JSON Rhino Geometry
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① Chair as a Demo Example - Dataset Version 1.0
Parametric Chair for Data Production

Fine-turning Dataset

GH Parametric Chair Version 1.0

Failed - Too much Data that over the limits of the Fine-turning
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 Minimum number of points 
and faces for model training 
and ai analysis

 Enough variables to make it 
easy to create enough data to 
train the ai model.

① Streamlining Data Iteratively - Dataset Version 2.0 

Failed - Unnecessary meshes might confused GPT

Fine-turned 

GPT

GH Parametric Chair

Version 2.0
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② Generating Data - Dataset Version 3.0
Chair Variations

Fine-turning Dataset
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GH Parametric Chair 
Version 3.0

# of Meshes 

Version 2 V.s. 3



 Dividing the whole chair into several component parts
 Adding names and descriptions to each part of the chair, 

describing both their absolute and relative positions.
 Composing them into an organized JSON file.

② Generating Data - Dataset Version 3.0
Adding Semantic Description to Json Data For Better LLM Understanding
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Geometry OBJ

JSON

③ Generating and Preparing Data
From Geometry to Json with Semantic Description 

Each part of the Chair

Name + Description



③ Preparing Data for Fine-tuning
Json 2 Jsonl

Multiple JSON files jsons to jsonl Single JSONL file

Single Json File

Single Jsonl File

Single Line Data Structure 
in the Jsonl File
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④ Fine-tuning GPT
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translates abstract user input into 
specific design requirements and 
detailed and actionable prompts

Generate Chair Designs

⑤ Two-step AI process

AI agent Fine-tuned model

DESIGN 6297 | Bo Li + Rui Liu + Shiyuan Tian+ Zijie Zhou 19



Convert JSONs to OBJs

Split the text into 
JSON file of different 
component parts

Convert OBJs to Rhino Geometrys

⑥ Display the AI-generated design outputs as Geometry in Rhino
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Example Outputs
Testing and examples



Example Outputs - #1 Beach Chair
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Example Outputs - #2 Bar Chair
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