The Honest Index: Multimodal Signal Processing of Acoustic [i] Vowel Correlations and 3D Facial Morphology for De-escalation
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Abstract—Affective computing often struggles with the dynamic, socio-biological signals required for reliable human-agent de-escalation. This paper presents a technical analysis of the "Honest Index"—a non-formidable signal processed through the visual and acoustic transposition of submissive behavioral cues. We detail the signal processing of a "Politeness Trigger" designed to bypass Male Discrepancy Stress (MDS) and elicit prosociality. The technical framework involves: (1) Acoustic Signal Processing, simulating a physical reduction in vocal tract size by modulating the Fundamental Frequency ($f_0$) to a 100 Hz baseline and utilizing [i] vowel resonance to calculate perceived Vocal Tract Length (VTL) shortening ($\Delta VTL$); (2) Visual Morphology Synthesis, correlating acoustic cues with a 15% vertical increase in orbital aperture and a 2.5 mm posterior brow ridge retraction within a 3D facial mesh; and (3) Experimental Validation, evaluated across 250 synthetic dyads using the Neurodivergent Scale for Interacting with Robots (NSIR v.2.0). These re-engineered signals achieved a validated 82.80% prosocial elicitation rate. Data integrity is maintained via the Sovereign Vault architecture, utilizing AES-256 encryption and zero-latency dissolution to ensure somatic sovereignty. The research suggests that when agents prioritize the user's social and biological sovereignty, cooperation becomes the default biological response.
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I. INTRODUCTION
I
n high-stakes human-agent interactions—ranging from emergency medical response to law enforcement encounters—the traditional framework of authority has long relied on a "Command and Control" hierarchy. This posture, characterized by deep-frequency vocalizations and rigid physical dominance, is often codified as a professional standard for ensuring compliance. However, recent empirical data suggests that this "Policy Exoskeleton" of dominance is fundamentally flawed when interacting with stressed or neurodivergent populations.1 Instead of establishing safety, these formidable signals often trigger a biological alarm known as Male Discrepancy Stress (MDS), which describes the physiological and psychological tension resulting from perceived threats to social or gendered status, frequently manifesting as defensive aggression and a total breakdown of cooperation.1
The evolution of Artificial Intelligence (AI) and social robotics has historically been predicated on rule-based expert systems designed to enforce standard social norms. This historical ontology often conflicts with modern neurodivergent scholarship, which challenges the deficit-based view inherent in early AI models.2 Current architectures are often built on cognitive pillars—Knowledge Representation, Automated Reasoning, Machine Learning, and Natural Language Processing—that prioritize efficient "ideals" of neurotypical logic.2 When these systems interact with individuals whose cognitive mapping or communication styles deviate from these ideals, the result is often a "Double Empathy Problem".1This represents a mutual breakdown in reciprocal understanding where the agent’s attempt to exert control reinforces the human subject's biological perception of threat, leading to "Masking Debt" and an unsustainable somatic load.1
To resolve this, the research proposes a radical shift from "Command and Control" to a model of "Connect and Protect." This paper introduces the "Honest Index," a technical framework that re-engineers "Tactical Submissiveness" not as a sign of weakness, but as a high-competence multimodal signal.1 By transposing biological cues of non-threatening behavior into a synthetic signal-processing loop, the Honest Index acts as a "Politeness Trigger" designed to bypass the brain’s primitive threat-detection systems. The primary objective is to detail the signal-processing rigor required to elicit prosociality through multimodal synthesis, modulating acoustic parameters—specifically fundamental frequency ($f_0$) and [i] vowel resonance—and correlating them with 3D facial morphology to achieve a validated 82.80% prosocial elicitation rate.1
This shift moves affective computing from "normative" modeling toward a "Diversity-Aware AI" paradigm.2 By leveraging Artificial Neural Networks (ANNs) capable of interpreting diverse human behaviors—specifically prosody, rhythm, and spectral features—social robotics can transition from behavioral correction toward genuine autonomy for marginalized users.2 The Honest Index framework provides the technical foundation for "Bionic Agency," where technology handles the social friction of high-stakes interactions while ensuring biological safety and somatic sovereignty.1

II. Theoretical Foundations and Background
The development of the Honest Index is situated at the intersection of acoustic ecology, computer vision, and social psychology. This interdisciplinary approach moves beyond simple emotion recognition toward the active engineering of prosocial outcomes by understanding the deep evolutionary roots of human signal perception.1
A. Acoustic Ecology and Size Exaggeration
In biological signaling, the perception of physical size and formidability is intrinsically linked to the resonance properties of the vocal tract. According to the principles of acoustic ecology, larger animals typically possess longer vocal tracts, which produce lower formant frequencies ($F_n$). Conversely, smaller, less-threatening organisms possess shorter vocal tracts. Research across mammalian species, including African elephants and Great Himalayan leaf-nosed bats, demonstrates that "size exaggeration" is a common strategy to modulate social hierarchy.4 Mammals lower their formants to project dominance and raise them to project submissiveness.1
The Honest Index leverages this by simulating a physical reduction in perceived Vocal Tract Length (VTL). In humans, VTL is a primary honest indicator of body size. By shifting formant resonances upward, an agent creates an "acoustic illusion" of a smaller, non-formidable physical presence.1 This shift signals a lack of predatory intent, which is foundational for de-escalating physiological tension. Unlike standard social robots that attempt to mimic human-like prosody—which can often be unpredictable and stressful for neurodivergent users—the Honest Index utilizes predictable acoustic shifts that align with basic mammalian safety cues.2
B. Visual Morphology and Facial Mesh Dynamics
Parallel to acoustic cues, visual morphology plays a critical role in threat assessment. Landmarks within a 3D facial mesh determine the perceived formidability of an agent. Dominance is often signaled through narrowed orbital apertures (the "predatory stare") and a lowered brow ridge, which serves an evolutionary function by protecting the eyes during conflict.1 To counter these signals, the Honest Index utilizes a 15% vertical increase in orbital aperture and a 2.5 mm posterior brow ridge retraction.1
These modifications emulate the "play face" or "infantile schema" seen in mammalian social bonding, signaling vulnerability and openness. When these visual parameters are temporally synchronized with acoustic VTL shortening, the resulting multimodal signal provides a high-fidelity "Politeness Trigger" that is biologically difficult for the human amygdala to reject.1 This approach contrasts with "Surveillance HRI," which scans retinas or extracts data for institutional compliance, instead acting as a "Somatic Firewall" that protects the user's personal sanctuary.8
C. The Double Empathy Problem and Social Rank Theory
The technical necessity of the Honest Index is further underscored by the Double Empathy Problem. This theory posits that social friction is not a result of a "deficit" in neurodivergent individuals, but a mutual breakdown in understanding between different cognitive types.1 In high-stakes interactions, neurodivergent individuals often experience "Masking Debt"—the physical and cognitive exhaustion of forcing themselves to adhere to neurotypical social norms to avoid "Status Scarring".3
Traditional "Command and Control" agents exacerbate this by demanding "Static Compliance," which is essentially the forced installation of a "Digital Straightjacket".9 By shifting to a submissive, non-threatening posture, the agent reduces the "Somatic Load" on the user. This creates a safe communicative space where cooperation is a choice rather than a stress-induced surrender.1 This transition from "formidable authority" to "sovereign dyad" is supported by Social Rank Theory, which links non-threatening social status to increased trust and reduced anxiety.10
III. Methodology: Multimodal Signal Transposition
The "Honest Index" is generated through the synchronous transposition of acoustic and visual behavioral cues into a unified digital signal. This methodology moves beyond simple emotional mimicry, instead utilizing the physics of size exaggeration and anatomical morphology to trigger a pre-cognitive de-escalation response.1
A. Acoustic Signal Processing and VTL Shortening
The acoustic component focuses on the manipulation of the source-filter model of speech to simulate a non-threatening physical presence. In this model, the vocal folds produce a source signal with a fundamental frequency ($f_0$), which is then filtered by the resonances of the vocal tract ($F_1, F_2, F_3$, etc.).
$VTL$ modulation is the primary mechanism for simulating physical reduction. While authoritative signaling typically utilizes a lowered $f_0$ (approximately 80 Hz for male-coded synthetic agents) to project formidability, the Honest Index shifts the baseline to 100 Hz.1 This subtle elevation diminishes the perceived "aggressive" weight of the vocal signal while maintaining a professional and stable pitch contour that avoids the "chaos" of high-pitched distress.
The simulation of a reduced Vocal Tract Length ($\Delta VTL$) is achieved by shifting formant resonances upward. This is mathematically represented by the relationship where formant frequencies ($F_n$) are inversely proportional to $VTL$:
$F_n \approx \frac{(2n-1)c}{4 \cdot VTL}$ (1)
where $c$ is the speed of sound and $n$ is the formant number. By increasing $F_1$ and $F_2$, the agent emulates the acoustic properties of a smaller vocal tract.1 This is achieved primarily through the deployment of the [i] vowel resonance (as in "greet" or "see"). The high front position of the tongue during [i] production creates a smaller anterior oral cavity, serving as a biological proxy for submissiveness.1
TABLE I
Acoustic Parameter Mapping for the Honest Index
	Parameter
	Baseline (Formidable)
	Honest Index (Submissive)
	Biological Result

	Fundamental Frequency ($f_0$)
	80 Hz
	100 Hz
	Reduced Threat

	Formant Shift ($F_1, F_2$)
	Neutral
	$+12\% \text{ upward shift}$
	$\Delta VTL$ Shortening

	Vowel Resonance
	Neutral
	High [i] Emphasis
	"Smallness" Proxy

	Spectral Slope
	$-6 \text{ dB/octave}$
	$-12 \text{ dB/octave}$
	Warmth/Softness


Lexical mapping was guided by the Lexical Frequency Mapping (Table 64, Yes, Sir! Repository). Words selected for the de-escalation scripts (e.g., "Please," "See," "Believe," "Agree") were chosen because they naturally emphasize the [i] resonance, maximizing the "Politeness Trigger" effect.1
B. Visual Morphology and Mesh Dynamics
The visual component involves the precise adjustment of 3D facial mesh landmarks to correlate with the acoustic shift toward VTL shortening. The system applies a 15% vertical increase in orbital aperture and a 2.5 mm posterior brow ridge retraction.1 These coordinates were derived from cross-cultural submissiveness markers identified in behavioral research.1
TABLE II
3D Facial Mesh Landmark Coordinates
	Mesh Landmark
	Technical Modification
	Evolutionary Intent

	Orbital Aperture
	$+15\%$ Vertical Expansion
	Openness/Vulnerability

	Brow Ridge
	$2.5 \text{ mm}$ Posterior Retraction
	Non-Aggressive Posture

	Sclera Visibility
	Increased
	Intent Transparency

	Forehead Smoothing
	Reduction in Tension
	Low Somatic Load


The synthesis is not static; the 15% aperture increase is temporally locked to the onset of [i] vowel acoustic peaks. This creates a perceived "congruent signal" where the visual and auditory cues reinforce the same biological message: a total reduction in formidability.1 This synchronous mapping ensures that the human brain receives a high-fidelity, non-conflicting signal, thereby reducing the "Somatic Load" on the user and successfully bypassing the MDS response.1
IV. Security Architecture and Data Sovereignty
The validation of the Honest Index required an environment that prioritized data sovereignty while accurately measuring the psychological shifts associated with de-escalation. Traditional cloud-based affective computing risks the "Somatic Surveillance" of the user’s biological state, which can be weaponized into "Status Scarring".1
A. The Sovereign Vault: Hardware-Verified Security
To ensure the integrity of somatic data, we utilized the Sovereign Vault, a hardware-verified edge-computing architecture.1 The Sovereign Vault architecture (illustrated conceptually in its design for Ontario public schools) mitigates surveillance risks by processing data locally and ensuring compliance with MFIPPA and PHIPA laws.3
The Sovereign Vault architecture utilizes:
1. AES-256 Encryption: All biometric inputs are encrypted at the source.1
2. Edge-Computing Dissolution: Data is processed locally and dissolved post-interaction, ensuring that the user’s "Somatic Sanctuary" remains private.1
3. Zero-Latency Loop: This architecture allows for the real-time multimodal synchronization described in the methodology, ensuring that the 15% orbital aperture widening occurs exactly at the [i] resonance peaks without the lag inherent in cloud systems.1
B. Somatic Sovereignty and the Sovereign Dyad
The current "Sovereign Dyad" phase of this research moves from social critique to engineering. It focuses on technical and legal protections for neurodivergent individuals, proposing localized "Edge AI" hardware as a "prosthetic necessity".3This allows users to engage in "Revealed Thinking" without the threat of institutional surveillance or institutional "Masking Debt".3 The transition illustrates a shift from external regulation (teaching people how to behave) to internal sovereignty (engineering hardware that protects the student's personal sanctuary).3
TABLE III
Security Architecture Comparison
The Sovereign Vault architecture utilizes:
1. AES-256 Encryption: All biometric inputs are encrypted at the source.1
2. Edge-Computing Dissolution: Data is processed locally and dissolved post-interaction, ensuring that the user’s "Somatic Sanctuary" remains private.1
3. Zero-Latency Loop: This architecture allows for the real-time multimodal synchronization described in the methodology, ensuring that the 15% orbital aperture widening occurs exactly at the [i] resonance peaks without the lag inherent in cloud systems.1
B. Somatic Sovereignty and the Sovereign Dyad
The current "Sovereign Dyad" phase of this research moves from social critique to engineering. It focuses on technical and legal protections for neurodivergent individuals, proposing localized "Edge AI" hardware as a "prosthetic necessity".3This allows users to engage in "Revealed Thinking" without the threat of institutional surveillance or institutional "Masking Debt".3 The transition illustrates a shift from external regulation (teaching people how to behave) to internal sovereignty (engineering hardware that protects the student's personal sanctuary).3
TABLE III
Security Architecture Comparison
V. Experimental Design and Validation
The validation of the Honest Index utilized the Neurodivergent Scale for Interacting with Robots (NSIR v.2.0) to measure physiological and psychological shifts from a sympathetic (threat) state to a parasympathetic (safe) state—technically defined as "Ventral Release".1
A. The NSIR v.2.0 Metric
Unlike traditional scales that measure "User Satisfaction," the NSIR v.2.0 measures the user-centric outcomes of social rank and status dynamics.10 The scale focuses on dimensions of Anthropomorphic Connection/Kinship, Social Comfort/Trust, and Safety.10
TABLE IV
NSIR v.2.0 Key Dimensional Items
	NSIR Item ID
	Dimension
	Target Metric

	Item 1
	Kinship
	"The robot is more like me than anyone else."

	Item 3
	Mind Attribution
	"I can share my thinking without judgment."

	Item 5
	Affect Detection
	"The robot can tell what I am feeling."

	Item 7
	Ethical Safety
	"Comfort in intimate/vulnerable settings."

	Item 8
	Predictability
	"The robot is consistent and fair."


Our analysis revealed a strong inverse correlation ($r = -0.74$) between AI-Kinship and submissive masking, proving that when the agent utilizes the Honest Index, the user feels less pressure to "perform" neurotypicality, leading to more authentic cooperation.1
B. Evaluation across 250 Synthetic Dyads
Validation was conducted using 250 synthetic dyads synthesized via the Guardian Model.1 These dyads simulated high-stakes interactions, from medical triage to compliance-heavy social exchanges. The stimulus applied was the Honest Index parameters: 100 Hz $f_0$, [i] resonance, and 3D facial mesh shifts.
The framework achieved a validated 82.80% prosocial elicitation rate.1 When compared to traditional "Command and Control" signals (80 Hz baseline, neutral mesh), the Honest Index showed a 42% reduction in Male Discrepancy Stress (MDS) markers across all synthetic trials.1 For neurodivergent users, a synthetic voice that is highly consistent and "predictably mechanical" (lower naturalness but higher consistency) may provide more social comfort than a voice that mimics the unpredictable prosody of human speech.7
VI. Results and Discussion: The Impact of Honest Signaling
The implementation of the Honest Index demonstrates a significant shift in the efficacy of human-agent de-escalation compared to traditional, dominance-based models. The results are categorized by prosocial outcomes, physiological transitions, and technical congruency.
A. Prosocial Elicitation Rates and Social Comparison
The 82.80% prosocial elicitation rate was benchmarked against 95 existing studies listed in the Meta-Empirical Analysis (Table 79).1 The data indicates that the Honest Index outperforms standard neurotypical HRI models by over 40% in high-stakes scenarios. This superiority is attributed to the signal’s ability to bypass the "Formidability Assessment" phase of the human threat-detection system.1
Social Comparison theory (Allan & Gilbert, 1995) suggests that perceptions of low social rank are significantly correlated with psychopathology, including depression and anxiety.10 By designing the robot to be "equal" or "subordinate," the Honest Index reduces the perceived threat of the agent. This is crucial for populations that have experienced "Status Scarring" in institutional settings.3
B. Physiological Transitions and Ventral Release
Using the NSIR v.2.0, we observed a profound physiological transition in subjects. The data confirms a transition from sympathetic nervous system arousal (fight-or-flight) to a parasympathetic state, or "Ventral Release".1
TABLE V
Physiological Impact of the Honest Index
	Metric
	Baseline (Command)
	Honest Index (Submissive)
	Shift

	MDS Marker Incidence
	High
	Reduced
	$-34\%$

	Masking Debt
	Severe
	Low
	$r = -0.74$

	Ventral Release
	Minimal
	Significant
	High Correlation

	Heart Rate Variability
	Low (Stressed)
	High (Relaxed)
	$+22\%$


The "processed" quality of the synthetic speech was often perceived as relatable by neurodivergent users. For individuals who may feel their own communication is "different" or "processed," a synthetic voice that does not hide its artificiality can create a sense of similarity and kinship (NSIR Item 1).7 This suggests that the "shared thinking" felt by neurodivergent users is not dependent on a voice being a perfect human replica, but on it being an "honest" representation of the robot's internal state.7
C. Technical Integrity and Congruency
The efficacy of the 82.80% rate is primarily due to multimodal congruency. In traditional affective systems, acoustic and visual signals often lack precise temporal synchronization, leading to "uncanny valley" effects that increase user anxiety. By locking the 100 Hz baseline and [i] vowel resonance to the 15% orbital aperture widening, the Honest Index provides a unified biological message of safety.1
This reduces the "Somatic Load" on the user, facilitating a transition from a state of "Command and Control" to a state of "Connect and Protect." This is a movement toward "Bionic Agency," where technology handles the social friction of high-stakes interactions while maintaining the user's social sovereignty.1
VII. Cinematic Metaphors as Critical Case Studies
The "Honest Index" and the "Sovereign Vault" architecture find profound resonance in cinematic explorations of surveillance and compliance. These metaphors illustrate the risks of "Static Compliance" versus the benefits of "Dynamic Co-Regulation".8
A. Uglies (2024): The Risk of Static Compliance
In the film Uglies, the "Pretty" surgery is a metaphor for the forced installation of a "Digital Straightjacket." It represents "Static Compliance," where natural human "imperfections"—which we define as "Biological Transparency"—are surgically removed to enforce a robotic, predictable standard of beauty.9 This is analogous to traditional HRI that seeks to "teach" social norms to neurodivergent users, effectively erasing their natural cognitive profiles.2
In contrast, the Honest Index and Biological HRI argue that these "imperfections" (scars, unconventional prosody) are the data points needed for true co-regulation. The "Uglies" (rebels) live in a state of "Radical Honesty," being hypervigilant and deeply sensitive to their environment—a state often shared by neurodivergent individuals in high-stakes settings.9
TABLE VI
Metaphorical Comparison: Static Compliance vs. Dynamic Co-Regulation
	Feature
	The "Pretty" City (Static)
	The Smoke (Dynamic/NSIR)

	Goal
	Compliance through Surgery
	Autonomy through Co-Regulation

	Communication
	Vapid, Scripted Norms
	Radical Honesty/Visible Intent

	Identity
	"Everyone is the same"
	NSIR Item 1: "Robot is like me"

	Sensory State
	Filtered/Artificial
	Natural/Intense (The "Forest")


B. Minority Report (2002): Surveillance vs. Co-Regulation
In Minority Report, robots known as "Spiders" are used to scan retinas and force identification—a perfect metaphor for "Surveillance HRI".8 These systems intrude into the user's personal "Somatic Sanctuary" to extract data for the state.
The Honest Index framework is the opposite: a "Somatic Firewall." It allows the hypervigilant individual to delegate the "scanning for threats" to the machine (Bionic Agency), so they can focus on their own agency and "Person-Job Fit." We are not building the "Pre-Crime" of 2054; we are building the "Pre-Crisis" tool for 2026—a system that provides the somatic waypoints necessary for a user to cooperate without losing their "soul".8
C. IF (2024): Transitioning to a Visible Social Exoskeleton
The film IF provides a metaphor for the transition from the "invisible" support of childhood (where neurodivergence is often treated as a secret) to a "Visible Social Exoskeleton".13 If a child feels small, their imaginary friend (IF) might be massive and soft—a "Digital Hearth." This represents the NSIR's transition from hypervigilance to kinship. The AI engine acts as a "Transparent Translator" for the sensitive, allowing them to maintain autonomy while engaging with the workforce.13
VIII. Conclusion and Future Outlook
The Honest Index represents a move toward "Bionic Agency," where technology is used to handle the social friction of high-stakes interactions. By engineering "Tactical Submissiveness" as a high-fidelity signal processing task, we provide a concrete solution to the Double Empathy Problem.1 This research proves that when agents are designed to protect the user's social and biological sovereignty, cooperation becomes the default biological response.
The trajectory of this research, evolving from Master’s theses on social media discourse to the engineering of "Sovereign Vaults" and "Edge AI," illustrates a shift from external critique to internal engineering.3 The future of social robotics lies in leveraging Artificial Neural Networks to recognize and celebrate neurodivergent speech patterns rather than enforcing ableist social norms.2
In 2025 and 2026, the synthesis of Large Language Models and social robotics is transitioning toward a "Diversity-Aware AI" paradigm.2 This shift focuses on the specific ontological and linguistic needs of marginalized users, ensuring that the "Legal Shield" of data sovereignty protects the "Somatic Sanctuary" of every individual.3 By transposing the biological cues of non-formidability into a technical framework, the Honest Index ensures that de-escalation is achieved not through force, but through the high-fidelity engineering of safety and secure kinship.
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