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Authorship & Provenance

After fifteen years building system-level UX foundations at Google, Amazon Lab126, and Hyundai's
42dot — across design systems, multimodal interfaces, and in-vehicle Al — | synthesized those
patterns into a framework | call Behavioral Orchestration.

The framework was articulated in this whitepaper, written independently after my most recent
employment ended — before | had the opportunity to ship the product version. Its authorship, naming,
and articulation rest entirely with me. No proprietary code, design, or shipped product from any
employer is reproduced here.

Pej Vosooghi — 2026

Executive Summary

Behavioral Orchestration is a context-aware behavioral framework designed to reduce cognitive load,
improve safety, and create a more human-centered relationship between people and the intelligent
systems they rely on in environments where decisions carry consequences.

Unlike traditional voice assistants that operate through reactive command-and-response patterns,
Behavioral Orchestration functions as a predictive co-pilot. It continuously evaluates:

» Context

» Operator workload

» Environmental conditions

« Behavioral patterns

e Timing

» Person's state

e Intent

The framework is built around a core behavioral lifecycle:
Predict —» Suggest — Confirm - Act - Learn
This lifecycle creates a system that feels:

« Calm rather than demanding
« Helpful rather than intrusive

« Intelligent without appearing autonomous
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» Predictable without feeling rigid

The long-term strategic objective is to establish a trusted behavioral layer across safety-critical and
operational environments capable of orchestrating:

« Communication

» Wayfinding and navigation

« Actuation and system controls
« Environmental adaptation

» Predictive assistance

» Cross-surface continuity

» Multi-person experiences

Part | — The Framework

Part | states the framework with no domain in it. Every primitive below is defined
independently of where it runs. Part Il then demonstrates each one operating inside a
moving vehicle — the context that forced the synthesis — where the cost of getting it
wrong is measured in seconds.

1. Strategic Vision
Behavioral Orchestration reframes a system from a collection of applications into a contextual
intelligence environment.

Traditional systems require people to:

» Navigate menus

» Launch applications

» Configure controls manually
» Context-switch continuously

Behavioral Orchestration instead orchestrates outcomes.

Rather than the person issuing a discrete command and managing the result, the system anticipates
the outcome and proposes the action — surfacing a decision, not a menu.

This shift fundamentally changes:

+ Interaction design

Notification systems
« System orchestration

Trust architecture
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« Cognitive responsibility

« Human-machine collaboration

2. Foundational Principles

Predictive Humility

Behavioral Orchestration suggests rather than assumes. Recommendations remain optional,
reversible, and transparent.

Low Cognitive Drag
Interactions are glanceable, voice-first, and optimized for minimal cognitive interruption.

Temporal Aptness
Timing is treated as a core intelligence layer. The system evaluates:

» Operator workload

« Environmental complexity
» Emotional context

» Person's state

 Interaction history

Safety as a System Constraint
Safety governs:

e Timing

« Audio intensity

« Surface hierarchy

» Motion behavior

» Confirmation flows

» Attention routing

e Actuation access

Human-Centered Transparency
People should always understand:

« What the system is doing
« Why itis doing it
« What triggered the behavior

« How to override or dismiss it
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Continuous Learning

Personalization occurs gradually through embedded behavioral learning rather than aggressive
onboarding flows.

3.

System Architecture

Behavioral Orchestration operates as a coordinated behavioral ecosystem rather than isolated
features.

Primary Layers:

Session framing (context establishment and dissolution at session boundaries)
Conversational surfaces

Lightweight action affordances

Attention signaling

Communication handling

Authority gating

Predictive learning

Cross-surface continuity

Together these systems create a unified interaction model spanning:

4.

Entry
Operation
Collaboration
Handoff
Learning

Exit

Embedded Learning Strategy

Behavioral Orchestration avoids traditional onboarding experiences whenever possible.

Instead, learning occurs gradually through contextual interactions embedded directly into use.

Design Rules:

Never surface during high-workload moments
Always dismissible

Single-step interactions

Context-specific

Immediately reversible

Behavioral Orchestration — Framework Whitepaper



The system learns through:

« Accepted suggestions
» Rejected suggestions

» Repeated routines

« Communication patterns
« Wayfinding habits

* Interaction timing

5. Attention Architecture

The Attention System defines how Behavioral Orchestration communicates:

* Awareness

» Focus
 Listening state
e Intent

» Collaboration

e Transition

Layer 1 — Ambient Awareness
Purpose:

Communicate passive attentiveness without demanding interaction, through ambient channels rather
than explicit prompts.

Layer 2 — Focused Interaction

An active conversational surface represents active conversational engagement, signaling listening,
processing, responding, and idle states.

Layer 3 — Contextual Collaboration
When the system hands off into another application or surface:

« Relevant controls are highlighted
» Voice and visual focus synchronize

« Attention continuity is preserved

6. Interaction Modes

Copilot Mode
* Wake-word free

« Highly proactive
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« Persistent contextual awareness

« Conversational continuity

Assistant Mode
+ Balanced responsiveness
» Standard conversational cadence

+ Moderate proactive behavior

Minimal Mode
» Reduced visual intensity
» Lower conversational frequency

» Condensed confirmations

Off Mode
» Privacy-first state
» Safety alerts only

« No predictive engagement

7. Interaction Models

Standalone Interaction
The system completes the task entirely within the conversational surface.

Example:
"What's the weather?"

Collaborative Handoff
The system initiates the task, then transitions control into another application or surface.

Escalated Interaction
The system progressively increases visibility or urgency based on criticality.
Escalation ladder:

+ Silent indicator

» Ephemeral banner
» Focused surface
» Full takeover

Deferred Interaction

Tasks or communication continue later on another surface or at a safer time.

Behavioral Orchestration — Framework Whitepaper



Predictive Interaction

The system proactively suggests actions before explicit requests are made.

8. Criticality Framework

Not every interruption deserves equal attention.

The Criticality Framework standardizes how aggressively information is surfaced based on:

» Impact
« Urgency
Criticality Levels:

Level Type

C1 Informational
Cc2 Relevant

C3 Time-sensitive
C4a Safety-critical

Example Mapping:

» Promotional email - C1
» Calendar reminder - C2
 Incoming work call - C3
* Imminent-hazard alert - C4

Strategic Benefits:

» Predictable interruption behavior
« Cognitive consistency
« Standards alignment

« Scalable orchestration logic

9. Trusted Communication System

The Communication System proactively manages:

+ Messaging

« Calls
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Surface Behavior
Silent badge/log
Ephemeral banner, soft chime

Focused surface, voice
interaction

Full takeover, strong audio +
haptic



 Emall
« Calendar-linked communication
» Status and arrival updates

» Relationship reminders

Core Behaviors
Inbound:

 Detect
 Prioritize

e Summarize
* Route safely
Outbound:

e Draft
e Confirm
« Send

Predictive:

» Suggest communication proactively based on context

Communication Principles

» Voice-first interaction

» Explicit confirmation

» Relationship-aware tone

« Bystander privacy awareness

« Cross-surface continuity

10. The Authority Layer

The Authority Layer governs all consequential, safety-managed actions initiated through the system.
Purpose:

Act as the validation and confirmation layer between Al intent and the systems that can change
physical or operational state.

Comfort-managed or low-consequence features remain autonomous. Safety-managed actions are
gated.

Interaction Flow
1. Intent recognized

2. Safety classification applied
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3. System state validated
4. Operator confirmation requested
5. Action executed

6. Feedback confirmed

Core Rules

« The operator always retains authority

« Confirmation is mandatory for safety-managed actions
» Actions auto-cancel after timeout

» All flows remain reversible

The Authority Layer is the framework's strongest behavioral guarantee: capability never reaches a
consequential actuator without passing through a deliberate, reversible, operator-owned gate.

11. Cross-Surface Continuity

Behavioral Orchestration is not limited to a single surface.
Experiences continue seamlessly across:

» The primary system

» Personal devices

« Companion devices

» Future ambient environments

The system behaves as one continuous intelligence layer rather than disconnected endpoints.
Deferred actions resurface where and when they are safe to act on.

12. Compliance & Safety Alignment

The framework is designed to operate within whatever safety regime governs its domain. Safety
constraints are first-class and take precedence over predictive behavior.

Core Safety Constraints:

» Minimal attention cost

» Voice-first interactions

* No complex manual input during high-workload operation
» Workload-sensitive interruption logic

« Safety override precedence

« Operator authority preservation

The framework does not replace a domain's safety standards. It is designed to live inside them — and
Part Il demonstrates this against a real, mature regulatory regime.
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13. Strategic Future Directions

Potential expansion areas include:

« Operator-state adaptation

« Emotional-context modeling

« Multi-agent orchestration

» Cross-surface continuity

« Spatial attention transfer

« Adaptive animation systems
 Predictive environmental automation
» Shared multi-person intelligence

» Personalized conversational styles

14. Conclusion

Behavioral Orchestration is designed as a trusted co-pilot rather than a reactive assistant.
Its value emerges from:

« Contextual intelligence

» Calm predictability

* Human-centered timing

» Transparent decision-making
» Safety-aligned orchestration

The system succeeds when it:

» Reduces mental effort

» Preserves human agency

» Feels emotionally coherent

» Supports the work without competing with it

The opportunity is not Al inside any single domain. It is a designable layer between what Al can do
and how it behaves — and the discipline to treat that layer as something that must be designed, not
left to emerge.

The domain changes. The behavioral question doesn't.

Behavioral Orchestration — Framework Whitepaper

10



Part Il — The Vehicle as Worked Example

The vehicle was the context that forced the synthesis. It is the hardest case: attention
Is scarce, the environment is moving, and the cost of a mistimed interruption is
measured in seconds. What follows is not a different framework — it is every
primitive from Part |, demonstrated operating inside a moving vehicle. The framework
is the subject; the vehicle is where it was proven.

V1. Orchestrating an Outcome

The shift from command to orchestrated outcome, in the vehicle:
Rather than:
"Open Maps."
The interaction becomes:
"You'll arrive 18 minutes late due to traffic. Would you like me to notify David?"

The person never requested a map, an ETA calculation, or a message. The system anticipated the
outcome and surfaced a single decision.

V2. Entry & Exit Experience

Welcome Drawer
Purpose:

Establish the emotional and functional tone of the trip.
Behavior:

» Appears during entry or power-on

» Surfaces only during low cognitive load states
» Automatically retracts during active driving

» Fully dismissible

» Lightweight and glanceable

Information Architecture:

Profile Layer

» Occupant recognition
» Shared media state

» Seating continuity

» Climate continuity
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» Device continuity

Destination Layer

» Predictive routing

» Traffic-aware commute intelligence
» Calendar-linked destinations

» Frequently visited locations
Media Layer

+ Resume playback

« Shared media logic

» Contextual recommendations

« Entertainment continuity

Goodbye Drawer

Purpose:

Support continuity beyond the vehicle itself.
Typical Behaviors:

» Parking reminders

» Mobile media handoff

» Return navigation support

» Charging reminders

» Trip summaries

» Home automation suggestions

This is Part I's session-framing layer instantiated: the system establishing and dissolving context at
the boundaries of a trip.

V3. Embedded Learning in the Vehicle

The anti-onboarding principle, demonstrated through a single contextual prompt:
"Would you like me to remember this route for future morning drives?"

Surfaced only at a safe moment, single-step, dismissible, immediately reversible. The system learns
the route from one accepted suggestion rather than a configuration screen.

V4. Attention Modalities

The three-layer attention model from Part |, given concrete in-vehicle modalities:
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Ambient Awareness modalities:

« Ambient lighting

» Spatial audio

» Environmental motion

 Directional awareness

Focused Interaction — Dynamic Card states:
» Listening — Soft pulse

» Thinking - Directional wave

» Responding - Speech-synced ripple

» |dle - Ambient dim state

Contextual Collaboration:

When the system hands off into another vehicle application, relevant controls are highlighted and
voice and visual focus synchronize so attention is never split unsafely.

V5. Interaction Models in the Vehicle

The five models from Part |, with their in-vehicle examples:

« Collaborative Handoff: "Play jazz on Spotify." — initiated conversationally, control transitions to
the media surface.

« Escalated Interaction: Silent badge - ephemeral banner . Dynamic Card — HUD escalation,
scaled to criticality.

» Deferred Interaction: "Remind me after parking." — the task continues at a safer time.

« Predictive Interaction: "Traffic suggests you'll arrive late. Would you like me to notify David?"

V6. Criticality in the Vehicle

The C1-C4 framework with its safety-critical instance made concrete:

« Collision warning —» C4

In the vehicle, a C4 event takes the HUD/full-takeover surface with strong audio and haptic — the
most aggressive surface behavior the framework permits, reserved for the moments that justify it.

V7. Communication — Worked Scenario

The inbound/outbound/predictive pattern from Part I, traced end to end:
"Traffic suggests you'll arrive 20 minutes late. Would you like me to notify David?"

The system:
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Detects ETA slippage
Identifies relevant event
Identifies likely recipient
Drafts communication

Requests confirmation

o o kM wDhPE

Sends only upon approval

Nothing leaves the vehicle without explicit confirmation. The predictive layer proposes; the operator
authorizes.

V8. Conversational Surfaces — Dynamic Cards & Suggestion Pills

The vehicle's concrete form of Part I's conversational surfaces and lightweight action affordances.
Dynamic Cards are the primary conversational surface.
Characteristics:

 Lightweight
» Contextual
» Glanceable
« Interruptive only when necessary

Common Uses:

« Communication prompts

« Navigation updates

* Vehicle alerts

« Predictive suggestions

» Vehicle control confirmations

Suggestion Pills provide lightweight actions:

+ Send

- Edit

» Dismiss

* Remind Later
» Call Now
Behavioral Goals:

» Reduce friction
« Minimize decision fatigue
» Reinforce muscle memory

* Preserve conversational flow
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V9. The Authority Layer in the Vehicle — IVCA

The Authority Layer from Part I, instantiated as the Intelligent Vehicle Control Agent (IVCA). This is
the framework's most consequential primitive shown in its hardest setting: a system that can change
the state of a moving vehicle.

IVCA governs all safety-managed vehicle actions initiated through the system.
Safety-Managed Examples:

» Drive modes

» ADAS controls

» Regenerative braking

« Suspension adjustments
» Steering assist settings

Comfort-managed features remain autonomous.

Interaction Flow

1. Intent recognized

Safety classification applied
Vehicle state validated

Driver confirmation requested

Action executed

o o kM o N

Feedback confirmed

Driver Feedback States
Listening — Voice chrome + glow

Validation — Subtle pulse while checking conditions
Confirmation Pending — Dynamic Card + steering/voice confirmation
Confirmed — Glow transition + confirmation tone

Cancelled — Return to idle state

Core Rules

 Driver always retains authority

« Confirmation is mandatory for safety-managed features
» Actions auto-cancel after timeout

» All flows remain reversible
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V10. Cross-Device Continuity

Part I's cross-surface continuity, in vehicle terms:

» Deferred communication appears on mobile
« Navigation continuity between devices

+ Media handoff between car and phone

» Post-drive reminders

The experience behaves as one continuous layer across the vehicle and the devices that surround it.

V11. Compliance Mapped to a Real Regulatory Regime

Part | states that the framework lives inside whatever safety regime governs its domain. The vehicle
demonstrates this against a mature, real one.

The framework is designed to align with:

e NHTSA

* Euro NCAP

- JAMA

e 1SO 26262

Vehicle-specific safety constraints:

« Minimal glance duration

» Voice-first interactions

* No complex manual input while driving
» Workload-sensitive interruption logic

« Safety override precedence

 Driver authority preservation

That the framework's primitives map cleanly onto an established functional-safety regime — without
contortion — is the evidence that its behavioral guarantees are real, not rhetorical.

Behavioral Orchestration — Framework Whitepaper. The framework is
domain-independent; the vehicle is one worked example. The same primitives
govern Al behavior in any environment where a system shares a surface with a
person whose attention is finite and whose decisions carry weight.
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