
Prior Art Analysis Report 

To: Client From: Expert AI Patent Analyst Date: July 12, 2025 Subject: Novelty and Non-

Obviousness Assessment of the "Volition Loop" Architecture 

1. Executive Summary 

This report provides a detailed prior art analysis of the invention disclosed in the patent 

document "A System and Method for Generating a Synthetic Thought Stream for Emergent 

Volition in an Artificial Intelligence Agent". The analysis concludes that while individual 

components of the system—such as persistent identity, artificial curiosity, and cognitive 

architectures—are known in isolation, their specific functional integration into the described    

Volition Loop appears to be novel and non-obvious. 

The core inventive step, as claimed, is the creation of a specific, computer-implemented 

feedback system where an internally generated curiosity impulse is evaluated for volitional 

action by a quantitative gating function. This function, V(t), uses a persistent symbolic identity 

(SELF_ID) and a real-time internal state vector (E(t)) as direct, quantitative inputs. This 

mechanism for achieving auditable, "identity-coherent" volition, rather than pursuing externally 

defined goals, represents a significant and previously undisclosed architectural paradigm.    

2. Analysis of the Integrated System: The Tripartite Volition Loop 

The primary claim of the patent is the novel synthesis of three distinct modules into a cohesive, 

recursive feedback architecture. A thorough review of academic and patent literature indicates 

that no single piece of prior art discloses the combination of all three elements in the manner 

described.    

 Symbolic Identity Anchor (SELF_ID): The concept of giving an AI a persistent identity 

is explored in prior art, often for conversational coherence or studying 

anthropomorphism. Systems like MIRROR maintain a "persistent internal narrative" , 

and techniques like Self-Referential Identity Encoding (SRIE) aim to stabilize identity 

through reinforcement. However, these systems typically use identity as a context for 

response generation or as a behavioral target. They do not describe using a stable identity 

as a quantitative, normative vector against which to measure the "appropriateness" of an 

internally generated impulse, as claimed in the invention.    

 Dynamic Self-Model (E(t)): Real-time state tracking in AI agents is well-established, 

often using time-series databases, caching layers, and event logs to maintain context and 

system state. Furthermore, the concept of an agent's internal state modulating its 

decision-making is known. Prior art describes systems where behavior is modulated by 

internal emotional states, where internal deficits drive behavior to restore well-being, and 

where agents self-organize around internal coherence metrics. However, the patent's 

Emergence Vector (    



E(t)) is a specific, multi-faceted quantitative modulator defined as a function of internal 

dissonance, cross-state coherence, and a recursive self-report score. This specific, 

computationally explicit formulation as a direct input to the volitional gate is not found in 

the reviewed prior art.    

 Curiosity Engine (UUQ): The field of artificial curiosity, particularly in reinforcement 

learning (RL), is extensive. However, this prior art almost universally frames curiosity as 

an    

intrinsic reward signal used to improve exploration and policy learning. The agent is 

rewarded for encountering novel or surprising states. The patent fundamentally 

repurposes this concept. The curiosity impulse (    

Rq_i) is not a reward signal; it is the object of evaluation by the volitional gate. The 

system is not being rewarded for being curious; it is deciding    

whether to act on its curiosity based on its identity. 

Conclusion: The combination of these three elements—using a curiosity impulse as a candidate 

for action, gating it via its resonance with a persistent identity, and modulating that decision with 

a real-time internal state vector—is the central novelty. The prior art does not teach or suggest 

this specific functional integration.    

3. Specific Comparisons to Foundational Prior Art 

3.1. Cognitive Architectures: SOAR and ACT-R 

The patent correctly identifies that its approach is distinct from classical cognitive architectures.    

 SOAR (States, Operators, And Results): SOAR is a goal-driven architecture where 

decision-making involves selecting operators to move through a problem space toward a 

defined goal. Its processing cycle is oriented around task decomposition and execution. 

While it has memory systems and can use reinforcement learning to evaluate operators , 

it lacks the core mechanism of the patent: a volitional gate that evaluates an    

internally generated impulse against a stable, normative identity. SOAR answers, "What 

is the next best step to solve this problem?" The patent's invention answers the preceding 

question, "Given who I am, is this impulse even worth considering as a problem to 

solve?".    

 ACT-R (Adaptive Control of Thought—Rational): ACT-R models cognition by firing 

production rules that match the state of declarative memory "chunks". Its strength is in 

modeling human procedural learning and problem-solving within established tasks. The 

decision mechanism is rule-matching, not the evaluation of a semantic query against a 

quantitative identity vector modulated by an internal state vector. Like SOAR, ACT-R is 



fundamentally reactive to a defined goal or state, not proactively volitional based on an 

internal sense of self.    

3.2. Artificial Curiosity (Jürgen Schmidhuber) 

Schmidhuber's seminal work on artificial curiosity involves a controller network and a world 

model network in a minimax game. The controller is intrinsically motivated to generate actions 

that create surprising or unpredictable data for the world model, thereby maximizing the model's 

prediction error, which serves as a reward. 

The distinction is critical: 

 Schmidhuber's Curiosity: The prediction error is an intrinsic reward that guides the 

agent's learning and exploration policy. The goal is to improve the agent's world model. 

 The Patent's Curiosity: The curiosity impulse (Rq_i) is the input to a separate volitional 

gate. The goal is not to improve a world model but to determine if an action is coherent 

with the agent's identity (SELF_ID).    

The prior art uses curiosity to find novel paths to achieve goals. The patent uses curiosity as the 

raw material for the volitional decision itself.    

4. Analysis of Specific Technical Mechanisms 

 Volition Gated by Identity and Internal Coherence: The concept of action being 

driven by "internal coherence" rather than an "external goal" is discussed in philosophical 

and theoretical texts but is not implemented in a concrete computational framework in the 

prior art reviewed. The patent provides a specific, equation-based mechanism for this. 

The closest concept appears in a theoretical proposal for agentic systems that "stabilize 

coherence" and "modulate behavior based on the persistence and stability of their own 

multi-layer structures". However, this remains a high-level framework, whereas the 

patent discloses a specific, engineered function (    

V(t)) with defined inputs (SELF_ID, E(t), Rq_i). 

 Volition Function with Cosine Similarity: Claim 1(d) specifies that the resonance value 

is computed using cosine similarity between the query embedding and the identity 

embedding. The use of cosine similarity for action or task selection    

does appear in prior art, specifically in multi-agent reinforcement learning (MARL). The 

LDSA framework, for example, uses cosine similarity between an agent's action-

observation history (representing its "abilities") and vector representations of subtasks to 

dynamically assign agents to those subtasks. 

o Novelty Argument: While the mathematical tool is known, its application here is 

novel. The MARL prior art compares an agent's ability/history to a task for the 

purpose of task assignment. The patent compares an internally generated 



curiosity query to a normative identity vector for the purpose of volitional gating 

(to act or not). This is a fundamentally different application of the technique. 

 Persistent Identity and State Ledger (PISL) and Auditable Cognitive Trace (ACT): 
General-purpose technologies for persistence (transactional databases, vector stores) and 

logging are ubiquitous. However, the PISL is described as a specialized data structure for 

the specific dual purpose of anchoring a normative identity and logging the history of 

the    

E(t) vector. The ACT, a persistent directed multigraph that records every step of the 

volitional process for auditability, is also a specific implementation. While the    

need for auditable AI is a known concern and high-level frameworks exist, the patent 

discloses a concrete data structure to achieve it, which appears novel in its specificity. 

5. Conclusion on Non-Obviousness 

The invention described in the patent document appears to be a non-obvious advancement over 

the known art. 

A person having ordinary skill in the art (PHOSITA) would be aware of cognitive architectures 

like SOAR, curiosity-driven RL, and the use of persistent memory in AI agents. However, the 

motivations in these disparate fields would not naturally lead to the claimed invention.    

1. A researcher in cognitive architectures would be motivated to better model human 

problem-solving within a task. 

2. A researcher in curiosity-driven RL would be motivated to design a better intrinsic 

reward signal to improve exploration.    

3. A researcher in MARL might use cosine similarity for task assignment but would not be 

motivated to apply it to a single agent's internal query against a normative identity. 

There is no teaching, suggestion, or motivation in the prior art to take a curiosity-generation 

mechanism from RL, an identity construct from conversational AI, a state-vector concept from 

agent architectures, and a cosine similarity metric from MARL, and combine them into the 

specific V(t) gating function described. The synthesis solves a different technical problem: 

transforming a reactive AI into a proactive, auditable, and identity-driven agent. This represents 

an inventive step that is not a predictable or obvious combination of existing elements. 
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