
Field Description

Problem The problem idea addresses

Environment The context in which the idea 
operates

Mechanism How  it addresses the problem

Physical Ingredients The physical components involved

Source Domain The technical domain of each 
component

Applicability Other domains that can be applied to
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Corporate R&D teams need better ways to turn large patent 
portfolios into usable knowledge for idea discovery and 
evaluation. In partnership with Honda Research Institute, 
we developed a structured framework that makes patent data 
comparable and reusable for innovation. Rather than treating 
innovation as only a generation problem, the framework 
focuses on how ideas can be judged more consistently through 
semantic similarity, novelty, and business relevance.

The framework reads and filters a patent portfolio, maps its 
structure using semantic embeddings and clustering, 
extracts idea ingredients, generates new concepts through 
structured recombination, and evaluates them through 
novelty and business value signals. 

Generative AI has shifted innovation to abundance. LLMs can 
generate endless variations, but they cannot reliably tell whether 
an idea is genuinely new or merely familiar content in different 
words. This made the project less a generation problem than a 
judgment problem. Before evaluating ideas, we first had to 
define what “new” meant. We defined novelty at the level of 
meaning, not wording, and treated it as relational distance from 
what already exists. In this view, newness comes from editing 
and recombination.
To make that judgment more systematic, we focused on three 
questions:
• Defining “New”: What separates a conceptually new idea 
from a repackaged one?
• Measuring Distance: How can semantic distance be mapped 
against an existing patent?
• Prioritizing Value: How can novelty be separated from 
business feasibility and relevance?

To operationalize this framework, we built a pipeline that reads and 
clusters HRI's patent corpus, extracts structural idea ingredients, 
generates cross-domain combinations, and scores each concept on both 
originality and business value.

This research provides a structured method for measuring novelty at 
the concept level rather than surface wording. By comparing ideas 
through meaning, not phrasing, the framework shows that novelty 
can be quantified in a more rigorous and useful way. White space 
mapping and value ranking can help teams prioritize where to 
explore next, but high novelty alone does not guarantee business 
value.

• Key finding: The framework shifts the focus from idea generation 
alone to the representation, analysis, and evaluation of ideas.

• Current limitation: Business value scoring remains heuristic and 
still requires expert validation for real-world use.

• Next step: Future work will expand the dataset, improve ingredient 
extraction and performance measures, and test citation velocity as an 
additional scoring signal.

Quantifying Novelty & Value: A Data-Driven 
Framework for Automated Product Generation

David Fabyonic
Henry Kim
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Field Description

Problem The core challenge the concept 
aims to resolve

Environment The context in which the idea 
operates

Mechanism How it addresses the problem

Physical 
Ingredients

The physical components 
involved

Source Domain The technical domain of each 
component

Applicability Other domains that it can be 
applied to
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