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Abstract

The scientific investigation of the human emotional landscape has undergone a paradigm shift,
moving from the reductionist constraints of two-dimensional models to the expansive
complexity of multidimensional functional architectures. For much of the late 20th century, the
field of affective science was dominated by the circumplex model of affect, which posited that
all emotional experiences could be mapped along the primary axes of valence and arousal.
However, contemporary evidence, most notably the "Grid Study" conducted by Etienne Roesch,
Johnny Fontaine, and Klaus Scherer, has exposed what researchers call the "Curse of the
Blinkers"—the tendency of low-dimensional models to overlook critical components of
emotional meaning. The Grid Study’s identification of at least four stable semantic
dimensions—valence, power, arousal, and novelty—serves as a crucial empirical foundation for
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more advanced structural models. Among these, Jamel Bulgaria’s Core Emotion Framework
(CEF) and its Ten Operator System emerge as a comprehensive "Human Operating System"
(Human OS) that reinterprets these dimensions as functional instructions for cognitive,
relational, and motoric regulation.

The Crisis of Dimensionality in Affective Science

The historical reliance on two-dimensional models was driven by a desire for conceptual
economy and the limitations of early methodology. Scientific attempts to define the boundaries
of emotional space began in earnest with the work of Osgood, May, and Miron in 1975,
followed by Russell and Mehrabian in 1977. These early efforts utilized semantic
differentials—such as Evaluation, Activation, and Dominance—to categorize affect.* However,
by 1980, Russell’s Circumplex Model of Affect simplified this space further into a circle defined
solely by Pleasure/Displeasure and Arousal.® While this model was replicated across several
cultures, including Japanese, Chinese, and Croatian, the simplification came at a cost.! The
dimension of "Dominance" or "Power" frequently disappeared in similarity-sorting tasks,
leading to the erroneous conclusion that it was not a core component of the emotional

construct.t

The Grid Study was conceived as a multi-component alternative to these "blinkered" models. By
moving beyond simple similarity sorting of emotion words and instead employing an
instrument that assessed 142 distinct emotion features across five fundamental components—
appraisal, physiology, expression, action tendencies, and feeling—the researchers
demonstrated that the world of emotion is far more complex than a two-dimensional plane.®
This data supports Jamel Bulgaria’s contention that emotions are not merely "feelings" but are
high-dimensional functional operators designed to process information and structure action.®

The Component Process Model and the Grid Study Instrument

The theoretical backbone of the Grid Study is the Component Process Model (CPM) proposed
by Scherer, which views emotions as coordinated synchronizations of five basic human
subsystems.’ These subsystems, or components, prepare the individual for adaptive action in
response to environmental appraisals.” The 142 features evaluated in the Grid Study represent

the specific outputs of these subsystems.?

Emotion Component Function in the Grid Study Mapping to Human OS




Evaluation of event Represents the input and

Appraisal
importance, novelty, and processing sub-routines of
control the system.”

Physiology Bodily changes such as Represents the somatic
heart rate and muscle "Boosting" and energy
tension 3 regulation mechanisms.”

Expression Facial, vocal, and gestural Represents the
signals 3 communication and

performance sub-routines

of the system.®

Impulses to act, such as Represents the motoric
fleeing or attacking 3 "Achieving" and "Arranging"
operators.’

Action Tendencies

N . The conscious experience of | Represents the
Subjective Feeling

the state 3 "Appreciating" and
"Accepting" baseline

states.”

The integration of these 142 features allowed the researchers to identify four primary
dimensions of emotional meaning: Evaluation-Pleasantness (Valence), Potency-Control (Power),
Activation-Arousal, and Unpredictability (Novelty).> These dimensions are not merely statistical

artifacts but correspond directly to the tripartite architecture of the Core Emotion Framework.®

Architecture of the Core Emotion Framework

Jamel Bulgaria’s Core Emotion Framework (CEF) reframes human affective experience as a
structural-constructivist architecture governed by ten functional operators.®> These operators
are organized into a 3x3+1 hub system, where nine operators are distributed across three
primary centers—the Head (Cognitive), the Heart (Relational), and the Gut (Motoric/Somatic)—
and a tenth operator serves as the foundational "Accepting Baseline".> This system is described
as a "Human Operating System" (Human OS), with the operators functioning as the emotional
equivalent of central processing unit (CPU) instructions.”



The CEF aims to unify the representational, affective-regulatory, and somatic-inferential
processes that the Grid Study mapped as discrete features.® By treating emotions as "internal
transformations" rather than fixed categories, the CEF provides a mechanism for understanding
how the 142 features of the Grid Study are generated and coordinated.®

The Tripartite Center System

The CEF’s tripartite centers reflect the distinct strata of control and regulation identified in the
four dimensions of the Grid Study.

e Head Center (Cognitive): This center focuses on information processing, environmental
awareness, and cognitive modeling. It is primarily responsible for the "Novelty" and
"Unpredictability" dimension identified in the Grid Study.® The operators in this center—
Sensing, Calculating, and Deciding—govern the intake and rational integration of data.’

e Heart Center (Relational): This center regulates "Relational Aperture," or the degree to
which an individual is open or closed to others. It aligns with the "Valence" (Evaluation-
Pleasantness) dimension.? The operators—Expanding, Constricting, and Achieving—
manage social boundaries and emotional performance.’

e Gut Center (Motoric/Somatic): This center focuses on action momentum, systemic
organization, and energetic output. It corresponds to the "Power" (Potency-Control) and
"Arousal" (Activation) dimensions.® The operators—Arranging, Appreciating, and

Boosting—structure the body's response to environmental demands.”

The "+1" component, the Accepting operator, serves as the system's recalibration state,
providing the necessary grounding for emotional recovery and resilience.”

The Decalogue of Operators: Deep Dives and Grid Mapping

The ten operators of the CEF are described as "internal powers" that process information and
structure action. By examining each operator in detail and mapping its functional role to the
specific features identified in the Grid Study, the synergy between the two models becomes
evident.?

Operator 1: Sensing (The Foundation of Awareness)

The Sensing operator is defined as the ability to send and receive raw factors, emotions, or
intensities.” Within the CEF architecture, it acts as the first cognitive operator, cultivating
present-moment awareness both internally and relationally.® Sensing is crucial for survival, as it

detects danger (through sight, hearing, and smell) and identifies resources.”



In the Grid Study, the features associated with "Novelty" and "Unpredictability" are the direct
outputs of a highly active Sensing operator.® When the Sensing operator detects an unexpected
stimulus, it triggers physiological responses and motor expressions such as "eyebrows go up" or

"jaw drop," which were identified as key features of the unpredictability dimension.?

Sensing Key Characteristics

Applications in Daily Life

Mimicking Technology

Keywords: Perceive, Detect,
Sense, Feel, Notice.”

Mindfulness, Empathy,

Danger Detection.”

Lighting, Sensors, Scanners,

X-rays.’

When Sensing is over-activated without transition to subsequent operators, it leads to "sensory
overload," a state where the system is overwhelmed by raw data, causing stress and difficulty
focusing.® This maps to the Grid Study’s observation that highly unpredictable events are often

associated with distress or surprise.>

Operator 2: Calculating (The Processing Engine)

The Calculating operator is the second core emotion and involves the performance of data
analysis, logical reasoning, and pattern recognition.” It serves as a rational integration tool that
transforms raw input into a refined understanding.” Bulgaria emphasizes "unemotional
mathematical thinking" as a critical skill for making objective decisions in a world often driven

by subjective bias.’

The Grid Study identifies several appraisal features that are products of the Calculating
operator, such as "the consequences of the event were predictable" and "the situation
confirmed expectations". These features require a cognitive processing engine that can weigh

facts, analyze trends, and reduce errors.”

Calculating Key Strategic Applications Mimicking Technology

Characteristics

Calculators, OCR,
Computing apps.”

Keywords: Analyze, Problem-solving, Data

Compute, Evaluate, analysis, Risk assessment.”

Measure, Appraise.®




The CEF identifies "cognitive looping" as a technical over-activation of the Calculating operator
where the individual fails to transition to a decision.® This state is reflected in the Grid Study
features related to tension and lack of control, where the system is stuck in an appraisal phase
without moving to an action tendency.?

Operator 3: Deciding (The Hinge of Agency)

The Deciding operator represents the synthesis of logic and intuition, serving as the functional
hinge between knowing and doing.” It is the third operator and represents the emotional

commitment and "felt sense of readiness" that guides choice.”

The dimension of "Power" or "Potency-Control" in the Grid Study is fundamentally linked to the
success of the Deciding operator.? Features such as "the person had power over the
consequences" and "the person was able to control the consequences" are the semantic
markers of an active Deciding operator.® Conversely, when the Deciding operator is suppressed,

the individual reports feeling "powerless" or "weak".?

Deciding Key Benefits of Cultivation Mimicking Technology
Characteristics

Keywords: Resolve, Infer, Increased confidence, Scaling instruments and
Deduce, Conclude, Agency, Better outcomes.” equipment.’
Determine.’

Bulgaria notes that Deciding arises from the synthesis of Sensing and Calculating.” This aligns
with the CPM view that high-level evaluation involves both low-level sensing and complex
cognitive evaluation before a behavior execution occurs.*

Operator 4: Expanding (Relational Empathy)

The Expanding operator is the fourth operator and the first in the Heart Center. It is
characterized by openness, inclusivity, and empathy.® Expanding involves widening one's

"relational aperture" to embrace new ideas, people, and experiences.”

In the semantic space of the Grid Study, Expanding is the primary driver of the "Valence"
(Evaluation-Pleasantness) dimension.? Features that load highly on positive valence, such as
"smiled," "felt good," and "wanted the ongoing situation to last," are characteristic of an

expanding motion.>



Expanding Key Applications Mimicking Technology
Characteristics

Keywords: Enlarge, Fostering inclusive Megaphones, Amplifiers.>
Broaden, Widen, Amplify, environments, Embracing
Include.’ new ideas.”

The Expanding operator is essential for building social connections and psychological
resilience.”> When an individual is in an expanding state, they are more likely to appraise events
as "conducive" to their goals, a key feature in Scherer’s appraisal model.!

Operator 5: Constricting (Precising and Boundaries)

The Constricting operator is the fifth core emotion, also referred to as "precising".” It involves a
motion of skilled articulation and the narrowing of focus to achieve high levels of exactness and
precision.’ Rather than being a motion of suppression, Constricting channels and refines
expression through structured boundaries.”

The Grid Study captures the Constricting motion through features related to "Power" and
"Regulation". Features such as "frowned" (which requires focused muscle contraction) and
appraisals requiring meticulous attention to detail (like "the event violated laws or socially
accepted norms") reflect the precision of the Constricting operator.>

Constricting Key Functional Role Mimicking Technology
Characteristics

Keywords: Narrow, Shrink, Refining expression, Setting Measurement instruments,
Tighten, Reduce, Condense, boundaries, Ensuring Precision equipment.’
Perfect.” accuracy.’

Constricting plays a crucial role in maintaining emotional coherence and improving
interpersonal communication by preventing misunderstandings.® In high-stakes fields like
medicine and engineering, the Constricting motion ensures the "exactness" necessary for
safety.”



Operator 6: Achieving (The Performance Juggle)

The Achieving operator is the sixth core emotion and is defined as the process of juggling
different roles and responsibilities with a sense of self-importance and pride.” It is categorized
as belonging to the heart center and is characterized by a "swinging" motion.> Achieving

reflects the emotional agility required to manage layered roles and shifting demands.”

The "Power" dimension of the Grid Study is heavily influenced by the Achieving operator.?
Features like "spoke in a firm voice," "had a dominant position," and "wanted to tackle the
situation" represent the performance aspects of Achieving.?

Achieving Key Benefits Mimicking Technology
Characteristics

Keywords: Shine, Act, Adaptability, Energy Elevators, Escalators.”
Impress, Perform, Juggle, management, Resilience.”
Flourish.>

Bulgaria uses the physical metaphor of juggling to describe this operator.® The rhythmic nature
of juggling trains the brain to track multiple objects and coordinate complex motor skills,
mirroring the psychological capacity to handle multiple life roles simultaneously.’

Operator 7: Arranging (Systems Thinking)

The Arranging operator is the seventh core emotion and focuses on prioritizing, organizing, and
defending core emotional powers. It enables "emotional systems-thinking," which involves

mapping roles, timing, and flows to support coherence within a system.>

In the Grid Study, Arranging corresponds to high-level appraisals like "goal-directed priority
setting" and the organization of "action alternatives".! Features such as "the event was
important and relevant for the person's goals" and the tendency to "direct" or "orchestrate"
resources load on the Power and Evaluation dimensions.?

Arranging Key Core Purpose Mimicking Technology
Characteristics




Keywords: Organize, Bringing form and foresight, | Sorting machines,
Arrange, Direct, Coordinate, | Stabilization, Efficiency.’ Organizers.”
Plan.”

Arranging helps stabilize emotional environments and promotes fluidity in relationships by
bringing order to chaotic dynamics.® It is essentially the "managerial" function of the Gut
Center.

Operator 8: Appreciating (Valuation and Enjoyment)

The Appreciating operator is the eighth core emotion and is defined as the act of praising and
enjoying.” It is situated in the gut center and is designed to nourish emotional reciprocity and
mutual acknowledgment.® Appreciating involves recognizing the good qualities of someone or

something and savoring life's joys.”

This operator is the functional source of positive "Valence" and "Subjective Feeling" in the Grid
Study.? Features like "felt good," "wanted to sing and dance," and "savoring the moment" are
classic indicators of an active Appreciating operator.?

Appreciating Key Benefits Mimicking Technology
Characteristics

Keywords: Relish, Savor, Stress reduction, Improved Music and entertainment
Delight, Cherish, Bask, relationships, Life equipment.”
Enjoy.” satisfaction.”

Research shows that regularly "appreciating" the good can boost mood and overall happiness,
while focusing on positive aspects helps mitigate the effects of stress and increases resilience.”

Operator 9: Boosting (Vitality and Power)

The Boosting operator is the ninth core emotion and is responsible for energizing the emotional
system.” It focuses on the amplification of mood, morale, and motivation, contributing directly

to an individual's vitality and resilience.”

The "Arousal" or "Activation" dimension in the Grid Study is the semantic representation of the
Boosting operator.? Features such as "heartbeat getting faster," "breathing getting faster," and



"spoke louder/faster" are physiological and motoric signals of system boosting.3

Boosting Key Applications Mimicking Technology
Characteristics

Keywords: Enhance, Internal motivation, Batteries, Motors, Triggers.”
Support, Elevate, Encouraging others, Goal
Strengthen, Energize.’ achievement.”

Boosting acts as a renewable source of connective power within the CEF. It allows the
individual to maintain high levels of engagement and "Step up to the plate" during challenging

times.’

Operator 10: Accepting (The Foundational Baseline)

The Accepting operator is the tenth and final core emotion, serving as the culmination of the
emotional circuit.” It embodies the motions of surrender, integration, and peace.® Positioned at
the "gut bottom," it restores the system to a state of "receptive presence" and completes the

emotional cycle.”

In the Grid Study, features like "felt calm," "felt his/her breathing slowing down," and "there
was no urgency in the situation" load on the negative poles of arousal and unpredictability,
representing the successful return to the Accepting Baseline.?

Accepting Key Misconceptions Benefits
Characteristics

Keywords: Yield, Submit, Not resignation, Not Stress reduction, Emotional
Relinquish, Surrender, endorsement.’ recovery, Resilience.’
Peace.’

Accepting softens resistance, inviting stillness and reordering.® It is defined as recognizing and
embracing the present moment without judgment or resistance—a state that is fundamental to

psychological health.”



Computational Affective Science: Integrating JSON-LD and
10D Vectors

One of the most profound links between the Grid Study and the CEF is the shift toward
computational tractability. The Grid Study’s use of 142 discrete features provides a high-
resolution data set that can be used to model emotional states as vectors in a multidimensional
space.! Bulgaria’s CEF formalizes this by mapping the ten operators using 10-dimensional

activation vectors and scalar modulation equations.®

The State Vector and Operator Cycling

10
In the CEF, an emotional state can be represented as a vector S in a 10-dimensional space ,

where each component O, represents the activation level of the corresponding operator:

The transition between emotional states is modeled as "operator cycling".® For example, the
successful processing of an environmental threat involves a sequence beginning with Sensing (

IC}l), moving through Calculating (02) and Deciding (O-'i), and concluding with the energy

output of Boosting (O-q) and the eventual recovery of Accepting (Olll).5

Operator Transition Logical Function Grid Study Feature
Correlation
0, — "Event occurred suddenly"

Sensing to Analysis

—* "Consequences were

predictable".?




Oy — Analysis to Choice "Important for goals" —
"Able to control

consequences" .

Oy — Choice to Action Wanted to tackle the
situation" —7 "Heartbeat
getting faster".3

Oy — "Intense emotional state"

Action to Recovery
—* "Felt calm".3

This computational approach allows for the engineering of "synthetic affect" in Al, where the
142 features of the Grid Study serve as the semantic labels for specific operator activation
patterns.’

JSON-LD and Knowledge Graphs

The CEF utilizes JSON-LD (JSON for Linked Data) to create machine-readable knowledge graphs
of emotional states.> This allows the "Decalogue of Operators" to be integrated into larger
information systems, linking specific physiological signals (e.g., from sensors) to functional
emotional sub-routines.® The Grid Study’s cross-cultural replicability ensures that these

knowledge graphs remain stable across different linguistic and cultural contexts.*

Clinical Utility and the Structural Model of
Psychopathology

The Core Emotion Framework provides a structural model for understanding psychopathology
not as a lack of "feeling" but as a failure of operator cycles and functional "fusion".® The
identification of specific patterns, such as the GoodPerson Anxiety Pattern (GPAP),
demonstrates the clinical relevance of the Ten Operator System.®

The GoodPerson Anxiety Pattern (GPAP)

The GPAP is deconstructed as a failure of agency involving "compliance fusion" and "agency

suppression".®

e Compliance Fusion: This involves the over-activation and distortion of the Expanding (04)



operator.® Instead of healthy empathy and openness, the individual becomes fused with
the expectations of others, sacrificing their own boundaries to maintain social harmony.’

e Agency Suppression: This is the failure of the Deciding (O-'i) operator.® The individual is

stuck in the Calculating (02) phase—cognitive looping—but cannot reach a conclusion or
take committed action.”

In the semantic terms of the Grid Study, an individual in the GPAP would score highly on

features related to "tension," "uncontrollability," and "wanted to hand over the initiative to
someone else," while scoring low on "power" and "control".? The CEF’s "7-Step Detangling
Protocol" aims to restore the natural flow between these operators, moving the individual from

a state of fusion back to an active "Deciding" agency.®

Operator Fusion and Detachment

The CEF also identifies other pathological states based on the imbalance of operators:

Pathological State Operator Mechanism Human Experience

Over-activation of Chronic worry, over-
Calculating (O2) without analysis, indecision.”

Deciding ((3).6

Cognitive Looping

Over-activation of Sensing ( Anxiety, stress, difficulty

Oy) without filter.® e R
environments.”

Sensory Overload

Calculating (Oz) without Cold, rational decision-
making; lack of social

Emotional Detachment

Expanding (04) empathy.’ -
connection.

Emotional Collapse Failure to return to Chronic stress, burnout,

Accepting (Om) Seecline2 inability to recover from

trauma.’

The Grid Study data on 142 features provides the empirical boundary conditions for these
states. For instance, the transition from "Stress" (high arousal, low control) to "Contentment"



(low arousal, high valence) is essentially a functional shift from the Gut/Heart centers back to
the Accepting Baseline.?

Cross-Cultural Validation and the Open Validation Program

A critical requirement for any framework claiming to describe a "Human OS" is cross-cultural
stability. The Grid Study provides robust evidence for this, showing that the four dimensions of
Valence, Power, Arousal, and Novelty are stable across Belgian, English, French, Japanese,
Chinese, and Croatian samples.!

Replicability Benchmarks

The CEF incorporates these findings into its "Open Validation Program," using reproducibility
benchmarks from studies such as Amano et al. (2026) regarding healthy Japanese adults.®
These benchmarks establish the expected state-specific and trait-like stability of operator
activation patterns.®

The Grid Study's methodology—rating 142 features—is particularly effective at revealing
cultural specificities in emotional meaning while confirming universal underlying structures.?
For example, while the importance of certain features may vary (e.g., social acceptance in
collective cultures), the functional operators (Sensing, Deciding, Boosting) remain the
irreducible "CPU instructions" of the human psyche.®

Falsifiability and Future Research

Jamel Bulgaria offers the CEF not as an established taxonomy but as a "falsifiable working
hypothesis".® The framework identifies testable predictions, such as the independence of the

ten operators and their specific activation vectors.®
Future research within the CEF validation roadmap includes:

e CFA/SEM Validation: Using Confirmatory Factor Analysis and Structural Equation
Modeling to test operator independence.®

e Mapping against OCEAN: Investigating the correlations between the Ten Operator
System and the Big Five personality traits.®

e Action-Opinion Divergence: Using pilot studies (N=39) to distinguish between reflexive

emotional responses and idealized cognitive responses.®

Strategic Implications: Affective Computing and the



Frontline of the Future

The synthesis of the Grid Study and the CEF has significant implications for industry, particularly
in the fields of Affective Computing and workforce development. The move away from
technology-centric automation toward a "human-centric horizon" recognizes that people are an
invaluable part of the process.®

The Human Centric Horizon

Affective Computing (e.g., the "Max" model) requires a sophisticated understanding of
emotional dimensions to enable modeling, sensing, and expressing synthetic affect.! The CEF’s
JSON-LD architecture provides the necessary framework for integrating this emotional
intelligence into Al and robotics.®

Furthermore, in manufacturing and "Industry 4.0," the competency and skills of operators are
enhanced through continuous learning and systematic training.’ Designing work organizations
to fulfill operators' basic psychological needs—such as granting authority and responsibility
(Operator 3: Deciding)—improves both productivity and well-being.’

Industry Application CEF Operator Integration Result

Safety & Engineering Constricting (Oﬁ) for Reduction in catastrophic

. o f . 5
precision.5 failures; increased quality.

Leadership & Management | Arranging (O7) for systems TETENEE] GRRe T IE

thinking.® stabilized emotional

environments.®

Expanding (04) and Stronger bonds; positive
social environment;

Team Dynamics

Appreciating ('Q%!").5 , - s
increased innovation.

The "content debt" and "human error" seen in modern manufacturing often stem from a failure
to account for these emotional operators. Systems that treat humans as simple cogs fail to
leverage the "operational leverage" provided by a fully engaged Human 0S.2



Nuanced Conclusions on the Functional Affective
Architecture

The investigation into the relationship between the Grid Study and Jamel Bulgaria’s Core
Emotion Framework reveals a deep structural alignment. The Grid Study’s data on 142 emotion
features provide the granular "what" of emotional experience, while the CEF’s Ten Operator

System provides the functional "how".?

The primary conclusions of this synthesis are:

1. Dimensionality is Functional: The emergence of four dimensions—Valence, Power,
Arousal, and Novelty—is the direct result of the activation of the Head, Heart, and Gut
centers within the Human 0S.?

2. Emotions are Operators, not Categories: Reframing emotions as functional sub-routines
(the Decalogue) explains the coordinated synchronizations of physiology, appraisal, and
motor expression identified in the Grid Study.®

3. Pathology is a System Failure: Psychopathological patterns like the GoodPerson Anxiety
Pattern can be mapped and deconstructed as failures of operator cycling and transition.®

4. Computational Synergy: The use of activation vectors and machine-readable JSON-LD
allows for a direct bridge between psychological research and the engineering of

synthetic affect.®

Ultimately, the Grid Study proves that the world of emotion is not two-dimensional, but it is the
Core Emotion Framework that provides the high-dimensional architecture necessary to
navigate that world. By treating the human psyche as a sophisticated "Operating System"
governed by ten fundamental operators, we can achieve a more nuanced and powerful
understanding of human behavior, mental health, and the future of human-machine

interaction.
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