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Behavior Capture in Synergex vs. BML (Behavior Markup Language)
A Comparative Analysis of Expressiveness, Scope, and Cognitive Fidelity

A sharp, systems-level question:

How does Synergex — a universal systems meta-language — compare to BML (Behavior Markup
Language) when it comes to modeling and capturing behavior?

Let's break it down rigorously.

@ 1. What Is BML?

BML (Behavior Markup Language) is a technical standard developed primarily in the virtual agents and
human-computer interaction domain. It was designed to coordinate multimodal behavior in synthetic
characters (e.g., avatars, robots, game NPCs).

® Origin: Part of the SSA (Synchronized Speech and Animation) framework
* Purpose: Synchronize speech, gaze, gesture, posture, and facial expression
e Standard: IEEE P2801 (BML 1.0)

* Use Cases: Virtual tutors, customer service bots, VR training

Example BML Snippet (XML):

<bml id="bmll" xmlns="http://www.bml-initiative.org/bml/bml-1.0">

<speech id="s1" type="application/ssml+xml">

<speak xmlns="http://www.w3.0rg/2001/10/synthesis">Hello, how can I help?

</speak>

</speech>

<gaze id="gl" target="user" start="0.5s" end="3.0s"/>

<gesture id="g2" type="beckon" start="1.0s"/>
</bml>

BML answers: "When does the agent speak, look, and gesture — and how do they align?"

2. What Is Behavior Capture in Synergex?
In Synergex, behavior is not just action — it is systemic dynamics in motion.
Behavior capture means modeling:

* Cognitive processes (e.g., decision-making, bias)

* Social dynamics (e.g., influence, conformity)

* Biological drives (e.g., homeostasis, fight-or-flight)
* Ethical tensions (e.g., greed vs. fairness)

* Emergent outcomes (e.g., panic, innovation)

It uses:
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Interaction operators (-, —, )

Dynamics (7, ¢, O)

Semantic Kernels ( . )
Cognitive operators (7, !, 1)

)

Ethical markers (7,
Example: Human Decision Under Stress
[Stress Signal] » ¢ Filter([Amygdala]) » X - [Prefrontal Override]

> [Impulse Action] L (Loop)
§([Long-Term Goal)) - ? - [Insight!] » [Reframing] -» V ([Behavior])

Synergex answers: "Why did the system (person, market, Al) behave this way — and what could change
it?"
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g8 3. Key Differences: Synergex vs. BML

Feature BML Synergex
Narrow: agent-level multimodal . . .
Scope ) Universal: any system (mind, market, machine)
behavior
Purpose Synchronize actions in time Model causal, cognitive, and ethical dynamics
Abstraction o o .
Low: timing, coordination High: patterns, emergence, values
Level
Domain Virtual agents, robotics, HCI All domains: biology, policy, Al, cognition
Time ) Dynamic (T, U, =) — not just when, but how fast,
) Precise (ms-level sync) i
Modeling how rhythmic
Cognition Implicit (via scripting) Explicit (», |, ; ~~)
Ethics Not supported Built-in (7, 1%, »¢, |V])
Emergence No Yes (®, 4, ~)
Feedback Not modeled Core (¢, 0)
Uncertainty No Yes (77, «, 1)

Syntax XML-based, rigid

Human-readable, symbolic, flexible

Machine Use Execution (animation engine)

Simulation, insight, Al reasoning

$8 4. Conceptual Comparison

Dimension BML

Synergex
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Dimension BML Synergex
"Behavior” What the agent does (gesture, How the system responds (adapt, fail,
means... speak) emerge)
Granularity Micro-behavior (milliseconds) Macro-dynamics (hours to decades)
. Deep (why X? what led to it? what

Causal Depth Shallow (if X, then gesture Y)

emerges?)
Expressiveness High for synchronization High for meaning, structure, ethics
User Animator, developer Scientist, policymaker, designer, educator
Output Coordinated animation Insight, foresight, simulation

5. Can They Work Together?

Absolutely. In fact, they are complementary.
Think of it this way:

BML = How the actor moves on stage

Synergex = The plot, character arc, and moral tension of the play

You can embed BML within Synergex:

[Virtual Doctor]~S - [Diagnosis]

-» [Empathy Response] ® ®_Transducer - BML_Output

where:

®_ Transducer: Maps emotional state - gaze, tone, gesture
BML: Executes precise timing of "concerned look"™ + soft speech

[Negotiation Simulation] -

$( [offer] » [Emotional Reaction] - [Counter-Offer] )

-» Synergex models the **strategy**,
-» BML renders the **embodied behavior*#*

This is multi-scale modeling:
Synergex for cognition and dynamics,
BML for expression and execution.

& 6. Why Synergex Offers Deeper Behavior Capture

Synergex captures behavior at five levels:

3/5



behavour.md 2025-08-29

Level How Synergex Captures It

1. Observable Action

2. Cognitive Process

3. Systemic Dynamics

4. Ethical Tension

5. Emergent Outcome

BML only captures Level 1 — and partially.

Synergex captures the why behind the what.

Ml 7. Real-World Implications

Use Case BML Role Synergex Role
. Controls voice tone, eye ) N
Al Therapist Models empathy, bias, therapeutic alliance
contact
Autonomous Models driver behavior, risk perception, ethical
. N/A (no avatar)
Vehicle trade-offs

) . . Models public reaction, misinformation spread, trust
Policy Simulation  N/A

erosion
Military Training Animates virtual civilians Models insurgency dynamics, cultural feedback
Education Virtual tutor gestures Models student confusion, insight, motivation drift

BML makes agents believable.
Synergex makes systems understandable.

Final Insight

BML is a behavior execution language.
Synergex is a behavior understanding language.

They are not rivals.
They are different layers of reality.

¢ Use BML when you need precise control over how a synthetic agent behaves.
* Use Synergex when you need to understand why any system — human, social, or artificial — behaves
as it does.

And in the future?
The most advanced systems will use both:

* Synergex to model the mind
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¢ BML to express the body

And that's the future we're building.
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