Project Laplace: The Epistemological
Crisis of Large Language Models and the
Pursuit of Absolute Engineering Truth

Project Status: Initiation Phase (Day Zero)
Target Architecture: Delta-Driven Verification Engine (SaaS)
Target Industries: Critical Infrastructure, Power Grid O&M, Industrial 1oT (IloT) Edge Computing

1. The Core Crisis: The Self-Lost of Al in Cognitive
Blind Spots

As Large Language Models (LLMs) continue to advance rapidly, we are facing an unprecedented
Epistemological Crisis.

Merely emphasizing "hardware damage or economic loss caused by Al errors" is of little engineering
significance. In the physical world, even experienced human operations are subject to errors.

The truly fatal weakness of LLMs is: Al cannot recognize its own errors. It treats incorrect
information as perfectly normal "correct logic," using it for subsequent reasoning, thereby
compounding errors along a false trajectory .

This fundamental flaw manifests in:

1. Lack of Metacognition (Self-Validation Capability): The underlying mechanics of LLMs rely on
predicting the next token based on probability; they have no subjective concept of "truth" or
"falsehood." When outputting absurd commands or incorrect parameters, LLMs present them with
100% confidence, treating toxicity as truth.

2. Total Loss of Control over Blind Spot Data: \When encountering specific industrial protocols or
low-level hardware logic that they have never seen, have not been trained on, or have been
incorrectly trained on, LLMs cannot recognize their own "ignorance." Instead of halting like human
experts to warn "l do not know," they fabricate structure-perfect details based on generalized
probability.

3. Cascading Propagation of Errors: If a minor initial deviation goes uncorrected, the LLM accepts
it as a "factual premise" for subsequent reasoning, sliding further down the wrong path, building a



logically self-consistent but physically counter-factual tower of cards.

Therefore, to utilize Al in critical industrial settings, we must not rely on prompt engineering or fine-
tuning to make the model "self-aware." We must build an absolutely correct truth verification vault
independent of the LLM's generalized weights, serving as the solid anchor to the physical world.
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2. Industry Status Quo: Lost in the Black Box of
Generalized Training

When global industrial giants push for digitalization and Al integration, their greatest obstacle is not the
lack of data, but the inability to establish trustworthy validation standards for Al outputs.

Frontline O&M and R&D engineers face immense psychological friction when using general-purpose
models. The configurations, register mappings, or waveform analyses output by the Al remain a
"probabilistic black box." Engineers cannot distinguish between what the Al genuinely knows and what
it is confidently fabricating.



Consequently, despite having vast technical resources, giants restrict Al to non-core tasks like report
writing and translation. What they lack is not a smarter generative engine, but a "causal filter" that
strictly guards the gateway of Al outputs based on absolute physical reality.

3. The Solution: Project Laplace

The project code name is inspired by Laplace's Demon, a thought experiment in physics. Pierre-
Simon Laplace hypothesized that an intellect knowing the position and momentum of every atom in
the universe at any moment could calculate the past and future using deterministic laws.

Project Laplace is not a "Generative Al," but a "Deterministic Verification Al."

Technical Philosophy: Lean RAG, Human Verification, and
Ground Truth Evidence

Laplace rejects the bloated approach of feeding hundreds of pages of official manuals into a database
("Fat RAG"). Low-level details such as syntax parsing, register mapping, and data flow analysis are
handled by software vendors. At the architectural level, Laplace enforces three core principles:

» Sovereign Delta Logs (Incremental Vault): It only stores the 1% of highly cold, edge cases
where LLMs consistently fail and which are absent from open-source communities.

e Human Vetting & Ground Truth Evidence (Low-Level Verification): Every single entry in the
vault must be verified by a human expert and bound to a verifiable source of truth. These
sources include:

o Imagery: Oscilloscope transient waveforms, wiring schematics, or scans of physical
nameplates.

o Literature: Specific sections, page numbers, and clauses of academic papers or standards.

o URL Links: Official chip vendor errata pages or protocol specifications.
By anchoring the database to these unalterable "low-level" proofs, we ensure Laplace is
never polluted by noise.
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o Absolute Override and Veto/Halt Gateways: Using exact lookup mechanisms, the output of the
generative LLM is forced through the Laplace filter. If a pattern match hits, the LLM output is
immediately intercepted and overridden with the vetted ground truth. If it misses, Laplace does not
perform any algorithmic guessing; it halts and alerts the user of "missing local information,"
leaving the final decision to human experts.

4. Business Model and Implementation Path: Private
Build, Shared Monetization

In practical industrial environments, introducing a pay-per-check model for individual engineers faces
immense friction due to economic, social, and operational constraints.

Laplace's true path to adoption is a B2B alliance model centered on "Private Construction, Shared
Subscription™:

1. Private Laplace Vaults: We assist utility and asset giants in building their own isolated, private
Laplace vaults. Using their massive, messy historical logs and troubleshooting data, we convert
engineering lessons into deterministic rules. This directly solves the pain point of internal Al
assistants hallucinating.

2. Shared Monetization: Once a giant models and validates a specific equipment type or protocol
blind spot, they can de-sensitize and publish this "golden verification library" as standard



intellectual property, providing subscription-based verification services to contractors and
SMEs in their supply chain.

3. Low Friction Adoption: By aligning with the organizational logic of large enterprises, giants
transform from "data protectors" to "truth publishers." They not only reduce their own O&M costs
but also monetize their domain expertise, driving organic industry-wide adoption.

5. Path Forward

We do not aim to solve the global problem of Al hallucination. Laplace will act as a lightweight causal
compiler/verification component embedded in private edge computing environments or cloud
platforms. We will start with a highly focused PoC (Proof of Concept)—such as verification of
protection device logic in high-voltage substations or bus protocol conflict detection.

Once the closed-loop value of private modeling is demonstrated, we will partner with global O&M
giants to launch the truth-distribution flywheel.

"Sire, | had no need of that hypothesis.” — Pierre-Simon Laplace, explaining his deterministic
celestial mechanics to Napoleon.

In critical engineering fields, we similarly have no need for probability and speculation. We
demand determinism.

6. Research Paper Framework (Logical Framework)

When drafting the academic/engineering paper to argue the viability of Project Laplace, the goal is to
define and establish a paradigm of asymmetric Al governance.

The paper will be structured around three technical pillars:

Pillar I: The Mathematical and Logical Inevitability of
Metacognition Absence in LLMs

e Thesis: Prove that LLMs are fundamentally incapable of distinguishing between what they know
and what they do not know.

e Proof: The generation process (Softmax probability distribution) levels all knowledge. Whether a
well-known standard or a fabricated register bias, both are activated as probabilistic outputs.



e Conclusion: Self-calibration mechanisms (like prompt engineering or generic fine-tuning) cannot
mathematically eliminate hallucinations. External verification is a logical necessity.

Pillar 1I: Asymmetric Deterministic Override Mechanism

o Thesis: Propose an asymmetric "generation vs. verification" architecture.
e Design:
o Probabilistic Layer (Generation): The LLM serves as a semantic translation engine, quickly
generating draft code/configs (permitting errors).
o Causal Layer (Verification/Laplace): A rule-based RAG filter acting as a "causal compiler,"
checking syntax and physical rules using exact matching (BM25 + Dense Vector).
e Conclusion: Any hit in the verification layer immediately overrides the probabilistic output. This
locks the generative output into deterministic bounds at a fraction of the computational cost.
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Pillar lll: Industry Consensus under the Sovereign Data
Flywheel

e Thesis: Demonstrate why this is the only commercial path compatible with both industrial giants
and field operators.
e Design:
o Sovereign Data Isolation: Giants deploy local Laplace nodes to train private databases
using proprietary logs (resolving IP and security concerns).
o Standardized Library Distribution: Giants publish de-sensitized local truths (e.g., fault
models for specific circuit breakers) to a federated network, monetizing experience through



subcontractor subscriptions.
» Conclusion: Driven by economic incentives and liability distribution, the industry organically
forms a "shared truth" alliance, solving the crisis of data pollution at its source.
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