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< Research on Knowledge Manifolds> (June 3rd, 2026 up)

A knowledge manifold is a space in which many documents are arranged according to their “semantic
positional relationships.” Instead of reading the full text of each paper directly, each document is first converted
inte an embedding vector or @ TF-IDF vector. This is a numerical representation of the features of the words
and expressions contained in the document. Documents with similar content have vectors that are close to each
other, while documents with different content are farther apart. By projecting these high-dimensional
relationships into twe dimensions, @ semantic map of the papers can be created. Each point on the map
represents a paper, and points that are closer together are considered to have more similar research content.
Furthermore, by interpolating between points, it is possible to estimate “virtual knowledge” that lies between
existing papers. A geodesic represents the shortest path that accounts for the distortion of this knowledge
space; it is not merely a straight line, but a path along which meaning changes naturally. For example, if you
provide ChatGPT Pro with 20 paper PDFs that you have prepared, together with the specification document
“2026 06 02 Knowledge Manifold Analysis Specification.pdf,” and ask it to perform the analysis, the

knowledge manifold analysis can be carried out. If you would like to try a simpler version, prepare 20 paper
PDFs and enter the prompts in sequence as described in
“2026 06 02 Prompt Specification Document EN.pdf” This will allow you to conduct a simplified analysis of

the knowledge manifold. Please note that some adjustments may be needed when using them in languages
other than Japanese. We recommend working with an LLM to tune them appropriately.
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Knowledge Manifold Analysis Specification (2D,
with Uniform-Placement Constraint) - Revised
Version v2.0

Purpose of This Hevision

This revised version prevents the issue in which geodesic optimization could be
skipped by a runtime fallback and the straight initial path could be output as-
iz, The specification is designed so that the gecdesic is reliably output from the
beginning as an optimized path.

In this specification, the primary chjective of the 2D knowledge map is to pre-
serve semantic distance relationships based on cosine distance, while the sec-
ondary objective for visualization is to spread points as uniformly as possible
within the region -1 < x < 1, -1 < y < 1.

Methods not deseribed in this specification must not be changed arbitrarily. Any
steps where results may vary due to differences in the execution environment or
library versions must be recorded in manifest. jzon and analysis_report.md
under “Sources of possible variation™

1. Common Conditions

1. Extract PDF body text in page order. Figure/table captions and refer-
ences must be included. Do not use OCR. Record page numbers only for
pages from which text cannot be extracted.

. Text preprocessing is limited to Unicode NFRC normalization, lowercasing
of alphabetic characters, and replacement of consecutive whitespace with
a single space. Do not perform stop-word remeval, stemming, translation,
o smmarization.

4. TF-IDF must use an  implementation equivalent to  scikit-learn's

TfidfVectorizer, with the following settings fixed:

» analyzer="char_wb"

« ngram_range=(4,7)

+ gublinear_tf=True

= norm="12"

» max_features=250000

+ min_df=1

I If the number of features excesds 2500000, fix the TF-IDF vocabulary

by following the librarv's standard vocabulary ordering and feature-limit
handling, not by frequency order.

5. Use random_state=0 for every procedure that uses randomness.

. L2-normalize every document vector. All subsequent similarities ave cosine

similarities.
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Hypothetical paper projected onto the 2D knowledge map

Nearest / strongest weights
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Computed SCAMPER positions on knowledge map

polymer / molecular

SCAMPER labels

Placed by TF-IDF projection
of each strategy text

Replace empirical inputs with -
Polymer / Molecular molecular predictions. ZERAIHSMD

Add synchrotron evidence to
validate morphology.

@

.ng (el e Apply microstructure design to

phase-separated CFRP. Ho B EE R

Expand targets to stiffness, Tg

toughness and shrinkage. Y %ﬁ%'ﬁ’ibﬂi%

Paper 14

Use improved properties for
airframe weight impact.

@ 3 &

Process / Residual Reduce process-only focus; keep

transferable physics.

Damage / Fracture @ _Reframe the story as molecule to
Method

1. Vectorize each strategy in 250k TF-IDF space
2. Project by cosine-kernel barycenter

3. Plot computed coordinates

. ] Combined point: (-0.35, +0.19)
process / residual structure / design Target alignment: 0.71
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