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Abstract

Artificial intelligence has achieved significant progress in generation and execution capabilities. However, the
structural relationship between human cognitive intent and Al systems remains insufficiently defined.

This paper introduces Resonant Intelligence, a framework that models human-Al interaction as a problem of
structural alignment rather than iterative interaction. Resonant Intelligence is defined as a state in which human-
defined intent and Al-generated output are aligned under predefined conditions.

Unlike existing approaches that treat alignment as an emergent property evaluated after execution, this framework
conceptualizes alignment as a condition that can be defined and evaluated prior to execution.

To formalize this perspective, the paper proposes a three-layer architecture consisting of the Human Cognitive
Layer, the Resonance Interface Layer, and the Al System Layer. This structure separates intent formation, alignment
conditions, and execution processes.

The proposed framework shifts the focus of Al system design from output optimization to alignment specification,
establishing a foundation for state-conditioned execution and structured human-Al coupling.
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1. Introduction

Artificial intelligence has made significant advances in recent years, particularly in generative capabilities and
execution efficiency. Large-scale models are now capable of producing high-quality outputs across diverse
domains, including natural language, images, and multimodal content. As a result, the primary technical challenges
in Al systems are increasingly shifting away from generation itself.

However, despite these advancements, a fundamental aspect of human-Al interaction remains insufficiently
defined: the structural relationship between human cognitive intent and Al-generated output.

Current interaction paradigms are predominantly based on prompt-response mechanisms, where human input is
interpreted and transformed into probabilistic outputs. While this approach enables flexibility, it introduces inherent
limitations. Human intent is not represented as a stable structure, and Al outputs remain non-deterministic in nature.
More critically, the conditions under which execution is considered valid are not explicitly defined prior to
generation.

In existing systems, alignment is typically treated as an emergent property, evaluated after output generation
through feedback, reinforcement, or policy enforcement mechanisms. This post hoc evaluation model creates a
structural gap. Al systems are capable of executing tasks effectively, yet the conditions that determine whether
such execution is appropriate are not formally specified before execution occurs.

This paper addresses this gap by introducing Resonant Intelligence, a framework that reconceptualizes human-Al
interaction as a problem of structural alignment rather than iterative interaction.

Resonant Intelligence is defined as a state in which human-defined intent and Al-generated output are aligned
under predefined conditions. Unlike existing approaches that model alignment as an adaptive or emergent process,
this framework treats alignment as a condition that can be explicitly defined and evaluated prior to execution.

To formalize this perspective, this paper proposes a three-layer architecture consisting of the Human Cognitive
Layer, the Resonance Interface Layer, and the Al System Layer. This structure separates intent formation, alignment
conditions, and execution processes.

By introducing a structural layer between human cognition and Al execution, the proposed framework shifts the
focus of Al system design from output optimization to alignment specification, establishing a foundation for state-
conditioned execution and structured human-Al coupling.

Despite the effectiveness of current Al systems, a critical structural issue remains unresolved.

Al systems today can execute with high accuracy,

yet they lack a formally defined condition of admissibility.

This creates a structural risk:

systems can perform actions that are technically correct,

but fundamentally invalid.

The absence of predefined execution conditions means that alignment is not enforced at the point of decision, but
evaluated after the fact.

This paper argues that this gap is not a limitation of model capability,

but a missing structural layer in Al system design.



2. Related Work and Structural Distinction

2.1 Human-Al Interaction Paradigms

Human-Al interaction has traditionally been modeled as a prompt-response paradigm, where human input is
interpreted by Al systems to generate outputs. This interaction model has been widely adopted across natural
language processing, generative systems, and multimodal applications.

In such systems, the role of the human is primarily to provide input in the form of instructions or queries, while the Al
system interprets these inputs and produces contextually relevant outputs. Advances in large-scale models,
instruction tuning, and reinforcement learning from human feedback (RLHF) have significantly improved the
effectiveness of this paradigm.

Despite these advancements, the underlying structure of interaction remains fundamentally reactive. Al systems
respond to input, but the conditions under which such responses are considered appropriate are not explicitly
defined within the interaction model itself.

Instead, evaluation mechanisms are typically applied after output generation, through user feedback, policy
enforcement, or post-processing filters. As a result, the interaction paradigm does not incorporate a formal
representation of the conditions that govern valid execution prior to generation.

2.2 Alignment and Feedback-Based Approaches

To address issues of safety, reliability, and user alignment, a significant body of research has focused on alignment
mechanisms. These approaches aim to ensure that Al systems produce outputs consistent with human values,
intentions, or preferences.

One dominant strategy is reinforcement learning from human feedback, where models are optimized based on
human evaluation signals. Similarly, policy-based systems introduce rule-based constraints that guide or restrict
model behavior during or after execution.

While these approaches improve output quality and reduce undesirable outcomes, they share a common structural
characteristic: alignment is treated as an emergent or adaptive property rather than a predefined condition.

In these systems, alignment is achieved through iterative adjustment, feedback loops, or probabilistic optimization.
However, the absence of an explicit, pre-execution representation of alignment conditions means that the system
must first generate an output before its appropriateness can be assessed.

2.3 Resonance in Prior Work

The concept of resonance has been explored in various domains, including cognitive science, human—-computer
interaction, and complex systems theory. In the context of human-Al interaction, resonance is often used as a
metaphor to describe alignment, synchronization, or mutual adaptation between human users and Al systems.
These interpretations typically frame resonance as a dynamic process in which human cognition and Al systems
adjust to each other over time through interaction. Such perspectives emphasize co-regulation, feedback-driven
adaptation, and emergent synchronization.

While these approaches provide valuable insights into interaction dynamics, they do not offer a formal framework
for representing or evaluating resonance as a discrete and structured condition. Resonance remains a descriptive
concept rather than an operational one.



2.4 Structural Limitations of Existing Approaches

Despite their contributions, existing approaches exhibit several structural limitations.

First, resonance and alignment are not defined as explicit structures. They are described in qualitative or
probabilistic terms without a formal representation that can be consistently applied across systems.

Second, there is no standardized mechanism for representing the state of alignment. Without a state-based
representation, alignment cannot be directly encoded, transmitted, or evaluated as a discrete condition.

Third, existing systems lack a mechanism for defining alignment prior to execution. Evaluation is inherently post hoc,
meaning that the system must first produce an output before its validity can be determined.

This results in a structural gap: Al systems can execute tasks, but the conditions that determine whether such
execution is appropriate are not explicitly specified within the system architecture.

2.5 Structural Reframing: From Emergent Phenomenon to Defined State

This paper addresses these limitations by introducing a structural reframing of resonance.

Rather than treating resonance as an emergent property of interaction, we define it as a predefined and evaluable
condition that exists prior to execution.

In this framework, resonance is not the result of alignment; it is the condition under which alignment is considered
valid.

This shift enables the representation of resonance as a state, which can be defined, fixed, and evaluated
independently of the generative process.

By transforming resonance from a descriptive concept into a structured condition, the proposed framework
establishes a foundation for modeling human-Al interaction as a system of state-conditioned execution rather than
reactive adaptation.



3. Definition of Resonant Intelligence

3.1 Core Definition

Resonant Intelligence is defined as a state of structured alignment between human cognitive intent and Al-
generated output under predefined conditions.

Unlike conventional interpretations that describe alignment as an emergent or adaptive process, Resonant
Intelligence treats alignment as a condition that can be explicitly defined and evaluated prior to execution.

In this framework, resonance is not a dynamic outcome of interaction, but a structural condition that determines
whether alignment is valid.

3.2 Core Components

The framework of Resonant Intelligence consists of three fundamental components:

(1) Human Cognitive Intent

Human Cognitive Intent refers to the internal structure of intention, including objectives, constraints, and contextual
understanding defined by the human agent.

(2) Al-Generated Output

Al-Generated Output refers to the result produced by the Al system based on input interpretation and generative
processes.

(3) Resonance Condition

Resonance Condition defines the criteria under which human intent and Al output are considered structurally
aligned. This condition is predefined and independent of the generative process.

3.3 State-Based Interpretation

Resonant Intelligence introduces a state-based interpretation of alignment.

In this view, alignment is not treated as a continuous or qualitative phenomenon, but as a discrete condition that can
be represented as a state.

A resonant state is achieved when the Al-generated output satisfies the predefined resonance condition associated
with the human cognitive intent.

Conversely, when the condition is not satisfied, the system is considered to be in a non-resonant state.

3.4 Pre-Execution Condition

A key characteristic of Resonant Intelligence is that resonance is defined prior to execution.

This distinguishes the framework from existing approaches that evaluate alignment after output generation.
By defining resonance as a pre-execution condition, the framework enables the system to determine whether
execution should be considered valid before the generative process occurs.

This shift transforms alignment from a reactive evaluation mechanism into a proactive structural condition.

3.5 Formal Perspective

From a formal perspective, Resonant Intelligence can be understood as a mapping between human-defined intent
structures and evaluable conditions applied to Al-generated outputs.

Let I represent human cognitive intent, O represent Al-generated output, and C represent the resonance condition.
Resonance is achieved when:

C(l, O) = true

In this formulation, resonance is not a property that emerges from interaction, but a condition that is evaluated
against predefined criteria.



4. Architectural Model

4.1 Overview

To operationalize Resonant Intelligence, this paper proposes a layered architectural model that separates human
cognition, alignment conditions, and Al execution into distinct but interrelated components.

The purpose of this architecture is to provide a structured framework in which alignment can be defined, evaluated,
and enforced independently of the generative process.

The model consists of three layers:

(1) Human Cognitive Layer

(2) Resonance Interface Layer

(3) Al System Layer

4.2 Human Cognitive Layer

The Human Cognitive Layer represents the origin of intent.

This layer is responsible for defining the internal structure of human cognition, including goals, constraints,
contextual understanding, and judgment criteria.

Unlike conventional interaction models where human input is treated as an unstructured prompt, this layer assumes
that intent can be expressed as a structured entity that can be referenced and evaluated.

The output of this layer is a defined intent structure that serves as the basis for alignment conditions.

4.3 Resonance Interface Layer
The Resonance Interface Layer functions as the central mechanism for alignment specification.
This layer defines the resonance condition that determines whether a given Al-generated output satisfies the
intended alignment.
It acts as a mediating layer between human-defined intent and Al execution, ensuring that alignment is evaluated as
a predefined condition rather than an emergent outcome.
The key responsibilities of this layer include:
« Defining alignment conditions
- Evaluating output against predefined criteria
+ Determining whether a state is resonant or non-resonant
This layer enables the system to operate based on state-conditioned logic rather than reactive evaluation.

4.4 Al System Layer

The Al System Layer is responsible for generation and execution.

This layer includes the underlying models and systems that process input and produce outputs.

In the proposed architecture, the role of the Al system is not to interpret alignment implicitly, but to operate under
conditions defined by the Resonance Interface Layer.

This distinction shifts the function of Al from an adaptive generator to a condition-aware executor.



4.5 Information Flow

The interaction between layers follows a structured flow:

Human Cognitive Intent > Resonance Condition - Al Execution - State Evaluation

In this flow, intent is first defined at the human layer, followed by the specification of alignment conditions. Al
execution occurs within the constraints defined by these conditions, and the resulting output is evaluated based on
whether it satisfies the predefined state.

This structure ensures that execution is conditioned by alignment, rather than alignment being inferred after
execution.

4.6 Structural Properties

The proposed architecture exhibits several key properties:

First, separation of concerns. Intent definition, alignment specification, and execution are handled by distinct layers.
Second, pre-execution alignment. Alignment conditions are defined before generation, enabling proactive validation.
Third, state-based operation. The system operates on discrete states rather than continuous feedback loops.
Fourth, structural consistency. Alignment is represented in a form that can be consistently applied across different
systems and contexts.



5. Resonance Mechanism

5.1 Overview

The Resonance Mechanism defines how alignment is evaluated within the proposed framework.

While the architectural model establishes the structural separation of components, the mechanism describes how
resonance is determined as a state based on predefined conditions.

In this framework, resonance is not inferred through iterative feedback or probabilistic adjustment. Instead, it is
evaluated as a condition that determines whether a given output satisfies the alignment criteria associated with a
defined intent.

5.2 Resonant and Non-Resonant States

The system operates based on discrete states of alignment.

A Resonant State is achieved when the Al-generated output satisfies the predefined resonance condition
corresponding to the human cognitive intent.

A Non-Resonant State occurs when the output fails to meet the defined condition.

In addition, an intermediate condition may exist, referred to as a Partially Resonant State, where the output satisfies
some but not all of the required conditions.

This state-based classification enables explicit determination of alignment without relying on continuous evaluation
or subjective interpretation.

5.3 State Evaluation

The evaluation of resonance is performed by applying the resonance condition to the pair consisting of human
intent and Al-generated output.

Let I represent human cognitive intent, O represent Al-generated output, and C represent the resonance condition.
The system evaluates resonance as follows:

C(l, O) = {true, false}

If the condition evaluates to true, the system is in a resonant state. If the condition evaluates to false, the system is
in a non-resonant state.

This formulation ensures that alignment is determined by predefined criteria rather than post hoc interpretation.

5.4 Pre-Execution Validation

A key feature of the Resonance Mechanism is that resonance can be validated prior to execution.

Unlike traditional systems where evaluation occurs after output generation, this framework allows for the
determination of whether execution should be considered valid before the generative process takes place.

This is achieved by defining the resonance condition independently of the output, enabling the system to establish
constraints and requirements in advance.

As a result, execution is conditioned by alignment rather than evaluated after the fact.



5.5 State Transition

State transitions occur when either the intent structure or the resonance condition changes.

For example, a modification in human-defined constraints may alter the resonance condition, resulting in a transition
from a resonant state to a non-resonant state.

Similarly, variations in generated outputs may produce different evaluation outcomes under the same condition.
State transitions are therefore governed by changes in either |, O, or C.

This explicit modeling of transitions enables the system to track and manage alignment as a dynamic but structured
process.

5.6 Deterministic Evaluation

The Resonance Mechanism introduces a deterministic approach to alignment evaluation.

Rather than relying on probabilistic scoring or subjective assessment, the system evaluates alignment based on
explicit conditions.

This does not imply that the underlying generative process is deterministic, but that the evaluation of alignment is
performed in a consistent and reproducible manner.

By separating generation from evaluation, the framework ensures that alignment is governed by defined rules rather
than emergent behavior.

5.7 Minimal Proof Case

To illustrate the practical implications of the proposed framework, consider the following minimal scenario.

Intent (I):
Generate an image for commercial advertisement involving a human face.

Resonance Condition (C):
The use of human likeness must be verified and authorized.

Execution Request:
Generate and publish an image.

Evaluation:
C(l, O) = false

Result:
Non-Resonant State

In this scenario, the Al system is fully capable of generating the image,

yet the execution is structurally invalid under the defined condition.

This illustrates a fundamental limitation: execution capability alone is insufficient.

Without predefined conditions, systems may produce outputs that are technically correct,
yet contextually impermissible.

The Resonant Intelligence framework addresses this gap

by enabling such conditions to be explicitly defined and evaluated prior to execution.



6. Implications for Al Systems

6.1 From Interaction to Condition-Based Systems

The proposed framework introduces a fundamental shift in how human-Al systems are conceptualized.
Traditional systems are based on interaction, where inputs are interpreted and outputs are generated through
probabilistic processes. In this paradigm, alignment is inferred after execution.

Resonant Intelligence transforms this model by introducing condition-based operation. Instead of relying solely on
interaction, the system operates based on predefined conditions that determine whether execution is valid.

This shift redefines the role of interaction, positioning it as a secondary mechanism rather than the primary
structure.

6.2 From Execution-Centric to Condition-Centric Design

Existing Al systems are primarily designed around execution capability. Performance is measured by the quality and
efficiency of generated outputs.

The proposed framework shifts the design focus toward conditions under which execution is considered
appropriate.

In this model, execution is no longer the central concern. Instead, the definition and specification of alignment
conditions become the primary design objective.

This transition introduces a new layer of system design that operates prior to generation.

6.3 Transformation of Roles

The framework also redefines the roles of both human agents and Al systems.

The human role shifts from providing prompts to defining structured intent and alignment conditions. Humans
become state-defining agents rather than operators.

The Al system transitions from an adaptive generator to a condition-aware executor. Its role is to generate outputs
within the constraints defined by the resonance condition.

This separation clarifies responsibility and enables more precise control over system behavior.

6.4 Implications for Governance and Control
By introducing explicit alignment conditions, the framework provides a foundation for improved governance and
control of Al systems.
State-based alignment enables:
« Clear definition of permissible execution
- Explicit representation of decision criteria
- Traceable evaluation of system behavior
This structure enhances transparency and accountability by making alignment conditions observable and
consistent.
Rather than relying on post hoc filtering or correction, governance can be embedded into the system as a pre-
execution condition.
This condition-based approach is directly applicable to systems
requiring explicit execution constraints, such as content generation,
policy enforcement, and safety-critical Al applications.



6.5 Implications for System Architecture
The introduction of a resonance interface layer suggests a new architectural pattern for Al systems.
Instead of embedding alignment implicitly within models or enforcing it externally, alignment can be represented as
a distinct structural layer.
This modularization enables:
« Separation of alignment logic from generation
+ Reusability of alignment conditions across systems
- Consistent evaluation across different execution contexts
Such an architecture supports scalability and interoperability in complex Al ecosystems.

6.6 Toward State-Conditioned Al Systems

The framework establishes a foundation for state-conditioned Al systems.

In such systems, execution is governed not only by input but by predefined conditions that determine the validity of
action.

This represents a shift from reactive systems to condition-driven systems, where behavior is constrained and
guided by explicit structural definitions.

As Al systems become more autonomous and widely deployed, the ability to define and enforce conditions prior to
execution becomes increasingly critical.



7. Discussion

71 Theoretical Implications

The proposed framework introduces a shift in how human-Al systems are conceptualized, moving from interaction-
based models toward state-conditioned architectures.

By defining alignment as a pre-execution condition, Resonant Intelligence provides a structural foundation for
modeling cognitive coupling between humans and Al systems.

This perspective suggests that intelligence in human-Al systems is not solely determined by the capability of
models, but by the clarity and consistency of alignment conditions defined prior to execution.

As a result, the framework contributes to a broader understanding of intelligence as a property of structured
alignment rather than isolated computational performance.

7.2 Limitations

Despite its contributions, the proposed framework has several limitations.

First, the definition of resonance conditions depends on the ability to formalize human cognitive intent. In practice,
human intent may be ambiguous, incomplete, or context-dependent, making it difficult to represent as a fully
structured entity.

Second, the framework does not prescribe a specific method for constructing or encoding resonance conditions.
While it establishes the need for explicit representation, the implementation of such representations remains an
open problem.

Third, the evaluation of resonance as a discrete condition may not fully capture nuanced or partially aligned
scenarios. Although the framework allows for intermediate states, further refinement is required to model complex
alignment dynamics.

Finally, the framework is primarily conceptual and architectural in nature. Empirical validation in real-world systems is
necessary to assess its effectiveness and practical applicability.

7.3 Future Directions

Future research can extend the proposed framework in several directions.

One area is the development of formal representation systems for encoding human intent and resonance
conditions. This includes the design of languages, schemas, or models that can express alignment in a structured
and interoperable form.

Another direction is the integration of the framework with existing Al systems, exploring how state-conditioned
alignment can be incorporated into current architectures.

Additionally, empirical studies are needed to evaluate the impact of pre-execution alignment on system
performance, reliability, and user trust.

Further research may also investigate how resonance conditions can be dynamically adapted while preserving
structural consistency.

These directions will be essential for transforming Resonant Intelligence from a conceptual framework into a
practical foundation for Al system design.



8. Conclusion

This paper does not propose an improvement in model performance.

Instead, it introduces a missing structural layer in Al systems:

the explicit definition of conditions under which execution is valid.

Current Al systems are capable of generating and executing with high accuracy.

However, without predefined conditions of admissibility, alignment remains reactive,

and execution remains fundamentally unconstrained.

This limitation is not a failure of models,

but a consequence of an incomplete system architecture.

Resonant Intelligence addresses this gap by defining alignment as a pre-execution condition,
transforming it from a post hoc evaluation into a structural prerequisite.

This shift suggests that the future of Al systems depends not only on improving generation,
but on establishing the conditions under which generation is permitted.

Without such conditions, execution can be correct,

but still fundamentally invalid.

This implies that execution without predefined conditions

is not merely incomplete,

but structurally unsafe.
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