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Chapter 1. Extensions

1.1. On MIME type for lighting buffer

Source: m77054

1.1.1. General

The implementation in the reference software of MPEG-I SD for dynamic punctual lighting rely on
the processing of a binary buffer containing the lighting updates. It is the task of the presentation
engine to apply those lighting updates at the signalled position in time.

The signalling in the gITF file relies on the following MPEG-I SD extensions:

* MPEG_buffer_circular: Enables circular buffer support for timed data
* MPEG_accessor_timed: Enables timed accessor functionality with suggestedUpdateRate: 30.0

* MPEG_media: Defines media source for lighting data with startTime: 0.0 and autoplay: true

1.1.2. Example gITF file

"extensionsUsed": [
"KHR_1lights_punctual",
"MPEG_lights_punctual”,
"MPEG_buffer_circular", // NEW
"MPEG_accessor_timed", // NEW
"MPEG_media" // NEW

1,

"extensionsRequired": [
"KHR_1lights_punctual",
"MPEG_lights_punctual”,
"MPEG_buffer_circular", // NEW
"MPEG_accessor_timed", // NEW
"MPEG_media" // NEW

I,

"extensions": {
"MPEG_media": {
"media": [
{
"name": "Punctual Light Data",
"startTime": 0.0,
"autoplay": true,
"alternatives": [

{
"mimeType": "application/mpeg-i-sd-lighting-properties",

uri": "lighting_test_scene_punctual_virtual_color_acc_circular.bin"


https://dms.mpeg.expert/doc_end_user/documents/154_SantaEularia/wg11/m77054-v1-m77054.zip

"accessors": [

{
"bufferView": 8,
"componentType": 5126,
"count": 300,
"type": "VEC3",
"max": [1.0, 1.0, 0.49832776188850403],
"min": [0.0, 0.0, 0.0]
"extensions": {
"MPEG_accessor_timed": {
"suggestedUpdateRate": 30.0
}
}
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}
I,

"bufferViews": [

{

"buffer": 0,
"byteOffset": 70088,
"bytelLength": 3600,
"target": 34962
Iy,
{
"buffer": 1, // Changed from 0 to 1
"byteOffset": 0, // Changed from 70088 to 0
"bytelLength": 8700, // Changed from 3600 to 8700
"target": 34962
}
P
"buffers": [
{
"byteLength": 73688,
"uri": "lighting_test_scene_punctual_virtual_color_acc.bin"
b
{ // NEW

"bytelLength": 8700,
"uri": "lighting_test_scene_punctual_virtual_color_acc_circular.bin",
"extensions": {
"MPEG_buffer_circular": {
"media": 0,
"count": 300



1.1.3. Discussion

As shown above, the lighting buffer pipeline is triggered based on the presence of the MIME type
“application/mpeg-i-sd-lighting-properties”.

The two possible approaches are described in the following table,

Options #
(1) Non-normative MIME type

(2) Normative MIME type

Pros

SD creator can decide how to
provide the lighting updates,
via mp4, RTP, buffer (like in the
example above), etc...

A normative MIME type would
provide an interoperable
means to feed lighting updates
to a MPEG-I SD Presentation
Engine.

Cons

Implementor may want to
support lighting updates but
does not support a certain
method for carrying the
lighting update and the parsing
of it.

Defining such a MIME type
would also come with defining
the buffer data structure
associated with it.



Chapter 2. Codec Support

2.1. Dynamic mesh support in scene description

V-DMC is considerd for future Amendment



Chapter 3. Interactivity framework

3.1. Mapping interactivity to Khronos extension

Source: m72365

3.1.1. Introduction

In this contribution, we present a detailed mapping between the MPEG_interactivity extension
(defined in ISO/IEC 23090-14) and the KHR_interactivity extension (the Khronos Group’s gITF 2.0
interactivity extension). We begin with an overview of each extension, including their structure
and purpose. Next, we define a one-to-one mapping of core interactivity constructs — such as
triggers, actions, and variables in MPEG_interactivity — to their equivalents in KHR_interactivity
(event nodes, flow/logic nodes, variables, operations, etc.). We then discuss the processing rules for
each system, explaining how events are triggered, conditions evaluated, and actions executed in
MPEG’s model versus Khronos’s behavior graph model. Finally, we illustrate the mapping with a
fully detailed example scenario: a user interacts with a “remote control” object in a 3D scene to turn
on a TV and start video playback. The scenario is described narratively and shown in both
MPEG_interactivity JSON syntax and KHR_interactivity JSON (behavior graph) syntax, accompanied
by diagrams of the event flow. Throughout the report, we use clear section headings and concise
explanations for readability.

3.1.2. Overview of both Interactivity Frameworks

3.1.2.1. 2.1 Overview of MPEG_interactivity

The MPEG_interactivity extension is part of the MPEG-I Scene Description standard and is designed
to integrate interactive behavior into 3D scenes (built on gITF 2.0). Interactivity in MPEG-I is defined
at two levels: a scene-level extension (MPEG_scene_interactivity) and a node-level extension
(MPEG_node_interactivity). The scene-level extension contains the global definitions of triggers,
actions, and behaviors that apply to the scene. The node-level extension can complement these by
providing additional data or specialized parameters for specific nodes (for example, physics or
collision properties for that node). In essence, MPEG_interactivity allows authors to define
interactive behaviors that link user or environment events to changes in the scene, all within the
MPEG scene description.

Triggers and Actions: In MPEG’s model, a behavior is the fundamental unit of interactivity, defined
as a pairing of one or more triggers with one or more actions. Triggers represent events or
conditions that can occur — for example, a collision between objects, an object coming within a
certain distance of another (proximity), a user input event, or an object’s visibility state. These
triggers can originate from user interactions (e.g. controller input or gestures), temporal/spatial
conditions, or system events. Actions represent the responses that occur when triggers are
activated - for example, enabling or disabling an object, transforming or moving an object, playing
an animation or media, changing a material, applying haptic feedback, etc. MPEG_interactivity
defines a fixed set of trigger types and action types. Below is a summary of the main types:

» Trigger types:


https://git.mpeg.expert/MPEG/Systems/SceneDescription/MPEG-Contributions/-/issues/843

o TRIGGER_COLLISION: Fires when a collision is detected between specified nodes.

)

TRIGGER _PROXIMITY: Fires when one node comes within a defined distance of another.

o

TRIGGER_USER_INPUT: Fires on a user input or gesture (e.g. a button press or hand motion).

o

TRIGGER_VISIBILITY: Fires when a node becomes visible or hidden (e.g. entering/exiting the
camera frustum).

» Action types:
o ACTION_ACTIVATE: Enable or disable a node’s active state in the scene.
o ACTION_TRANSFORM: Apply a specified transformation to target node(s).
o ACTION BLOCK: Lock or freeze a node’s transform.

o ACTION_ANIMATION: Control an animation, e.g. play, pause, resume, stop a gITF animation
by index.

o ACTION_MEDIA: Control a media asset, e.g. video or audio playback of media defined in an
MPEG _media extension).

o ACTION_MANIPULATE: Initiate a user manipulation of a node, e.g. grabbing an object with a
controller.

o ACTION_SET_MATERIAL: Swap the material of target node(s), e.g. to change an object’s
appearance.

o ACTION_HAPTIC: Trigger haptic feedback via haptic devices, with parameters for the type of
feedback.

o ACTION_SET_AVATAR: Invoke an avatar-specific action.

A behavior in MPEG_interactivity ties together one or more triggers with one or more actions, along
with some logic controls. The behavior definition can specify a logical combination of triggers
(using AND, OR, NOT operators) that must be satisfied to activate the behavior. For example, a
behavior might be set to trigger only when Trigger A AND Trigger B are true, or Trigger C OR
Trigger D is true, etc. This logical expression is given as a string (e.g. "#1 & ~~#2 | (#3 & #4)" where
numbers refer to trigger indices). The behavior also defines a triggersActivationControl, which
indicates when the trigger condition is considered activated. This allows behaviors to fire one-time
or repeatedly, and to detect both the “enter” and “exit” of a condition (e.g. when a user enters a
zone vs leaves it). Additionally, a behavior can specify whether multiple actions execute
sequentially or in parallel, an optional interruptAction (an action to execute if an ongoing behavior
is interrupted or removed), and a priority value to arbitrate if multiple behaviors conflict.

In summary, MPEG’s interactivity model is a rule-based system, where behaviors are essentially
rules of the form “if these trigger conditions are satisfied, then perform these actions.”

3.1.2.2. Overview of Khronos Interactivity

The Khronos KHR_interactivity extension for gITF 2.0 introduces a behavior graph system to
incorporate interactivity into gITF assets. Instead of pre-defined trigger-action lists,
KHR_interactivity uses a node graph (behavior graph) model similar to Unreal Engine’s Blueprints
or Unity’s visual scripting. The extension allows content creators to define logic within the gITF file
itself, so that the asset can respond to events in a consistent way across different viewers. The



primary motivation is to make interactive 3D assets portable and self-contained. The focus is on
safety and sandboxing; by using a limited set of graph nodes and not arbitrary scripting, the
behaviors remain predictable and secure across platforms.

A KHR _interactivity behavior graph is essentially a directed acyclic graph (DAG) of nodes connected
by links (edges) that pass execution flow or data. Each node performs a simple function (such as
detecting an event, evaluating a condition, or performing an action), and nodes are connected such
that an event triggers a flow through the graph, causing actions to happen. Nodes in the graph fall
into one of several categories:

* Event Nodes: these are entry points that listen for certain events and start the execution flow
when the event occurs. Examples of events include lifecycle events (like “On Start” when the
scene/asset loads, or “On Tick” each frame) and custom or user-defined events. Custom events
are essentially named events that can be triggered by external application.

» Action/Operation Nodes: Nodes that perform an action or change in the scene. These correspond
to things like starting an animation, changing a material or variant, transforming a node,
playing a sound or video, etc. They typically consume input values and produce an effect. Often,
these nodes will interface with other gITF extensions or properties (e.g., a node to play an
animation will reference a gITF animation, etc.).

* Logic/Flow Control Nodes: Nodes that direct the flow of execution or make decisions. Examples
include Branch (an if-else node that routes the flow based on a boolean condition), loops, and
sequence or delay nodes to chain or defer actions. These nodes don’t directly affect the scene;
they control which actions happen and when.

» Variable/State Nodes: Nodes that store or manipulate state. The extension introduces the
concept of variables that can hold values during the execution of the graph. Variable nodes
might include setting a variable, reading a variable, or modifying it (e.g., incrementing a
counter). These are useful for keeping track of state across events. There are also query nodes
which can retrieve information from the gITF scene or runtime.

* Math/Conversion Nodes: Basic arithmetic or logic comparison nodes (e.g., add, subtract, boolean
AND/OR, compare values) and type converters. These help build conditions and compute values
to use in decisions or actions.

All nodes have defined input sockets and output sockets. There are typically two kinds of
connections: flow connections that pass along execution order and data connections that pass
values. The use of flow sockets means the graph’s execution is explicit: an event node emits a flow,
which travels through connected nodes in sequence. This is how behaviors are executed. In other
words, when an event occurs, it triggers the next node via a flow link, and so on, forming a chain of
execution.

KHR _interactivity by itself defines the graph framework (nodes, events, variables), but it works in
concert with other glTF mechanisms to actually affect the 3D scene. For example, to change the
state of an object, an operation node might use the KHR_animation_pointer extension to target a
specific property of a glTF node (like its translation, or a custom “visibility” flag). Likewise, an
action node that plays a video might rely on a video texture extension or media extension to handle
the media resource. This modular approach means KHR_interactivity can be extended by
introducing new node types via additional extensions. The initial set of node types covers common
needs (UI events, animation control, variant switching, simple logic, etc.), and more specialized



interactions (like physics or complex UI) may involve additional gITF extensions.

3.1.2.3. Mapping MPEG_node/scene_interactivity to KHR_interactivity

Despite differences in approach (rule-based vs node-graph), MPEG._interactivity and
KHR_interactivity address similar needs and concepts. Below, we map the key constructs one-to-one
between MPEG’s design and Khronos’s design:

1. Triggers (MPEG) O Event Nodes (KHR): A trigger in MPEG corresponds to an event that can start
a behavior. In KHR_interactivity this is represented by an Event node in the behavior graph. For
example:

o MPEG TRIGGER_USER_INPUT maps to a Custom Event node or a specific input event node in
KHR. Khronos does not hard-code user input events in the initial spec; instead, one would
use a Custom Event node that is fired by the viewer when the user performs that input. In
practice, this means an MPEG user input trigger like “left controller trigger pulled” would
translate to a custom event named "left_trigger_pull" in the gITF behavior graph, which the
viewer knows to send on that input.

o MPEG TRIGGER_COLLISION has no direct built-in equivalent in the base KHR_interactivity
since physics/collision aren’t covered in the initial draft. The analogous concept would be an
event triggered by a physics engine. This could be achieved with an extension: for instance,
a KHR_physics extension might generate a custom event when a collision occurs.

o MPEG TRIGGER_PROXIMITY similarly maps to a custom event from an engine when an
object enters/exits a zone. In essence, a proximity trigger can be implemented in
KHR _interactivity using the building blocks of event + logic nodes, since there isn’t a single
“OnProximity” node by default.

o MPEG TRIGGER_VISIBILITY would map to an event or condition related to the camera view.
Khronos could handle this by using an On Tick event and a query node to check if the object
is in the camera frustum, combined with a branch node. Alternatively, a custom event could
be fired by the viewer when an object enters/exits view. This again shows that MPEG
provides a specific trigger type, whereas KHR_ interactivity might rely on general
mechanisms or future extensions to achieve the same.

o Lifecycle triggers: Although not explicitly named “triggers” in MPEG_interactivity, one can
consider the scene start as an implicit trigger. In KHR_interactivity, there is a built-in
OnStart event node, which fires when the asset is loaded, and an OnTick which have no
direct MPEG analog, since MPEG’s triggers are more content-centric.

2. Actions (MPEG) 0 Action/Operation Nodes (KHR): An MPEG action corresponds to a node in the
behavior graph that performs the equivalent operation. Many MPEG action types have clear
counterparts or ways to achieve them in KHR_interactivity:

o ACTION_ACTIVATE: This maps to toggling a node’s active state or visibility. gITF core doesn’t
have an “enabled” flag, but a parallel extension (KHR_node_visibility) is in development to
allow hiding/showing nodes. In a KHR_interactivity graph, one could use an operation node
that sets a node’s visibility to true or false via the KHR_node_visibility property.

o ACTION_TRANSFORM: This corresponds to directly manipulating a node’s
translation/rotation/scale. In KHR_interactivity, this would likely be done via an Animation
or Pointer node, e.g. using KHR_animation_pointer to target a node’s transform and setting



it. The graph might use a node that takes a matrix or vector value and applies it to the target
node.

o ACTION_BLOCK: In MPEG, this prevents a node from moving. There isn’t a direct single node
in KHR_ interactivity for this, but it could be interpreted as setting certain physics or
interaction constraints. If we consider a physics extension, an equivalent would be to
change the body to static or disable user interaction on that node.

o ACTION_ANIMATION: This maps well to KHR_ interactivity’s abilities. A likely
implementation is an Animation Control node that can play/pause/stop a gITF animation.

o ACTION_MEDIA: Khronos is working on incorporating media (video & audio) into gITF.
Using an extension like MPEG_texture_video and MPEG_media for video textures, the
behavior graph would control media similarly to animations. A KHR action node for media
might take a media/texture ID and a play/pause command.

o ACTION_MANIPULATE: This is quite interactive and likely relies on continuous input. In
KHR_interactivity, continuous interactions, like dragging an object with the mouse or a
controller, might be handled outside the behavior graph logic or by a combination of event +
continuous update.

o ACTION_SET _MATERIAL: gITF has a dedicated system for material variants
(KHR_materials_variants). In a KHR_interactivity graph, changing a material can be done by
setting the active variant of an object. For instance, there could be an Action node that sets a
variant index on an object.

o ACTION_HAPTIC: Currently, gITF has no haptic feedback features in standard extensions.
This is a specialized case where MPEG defines parameters for haptic devices.
KHR interactivity doesn’t cover this yet; a future extension or external API would be
needed. One could envision a custom event node that communicates with a haptic device
when triggered. Thus, an MPEG haptic action would correspond to triggering some external
haptic system in the Presentation Engine.

o ACTION_SET AVATAR: Similarly, glTF doesn’t have built-in avatar systems. MPEG’s avatar
actions, like toggling an avatar’s microphone or performing an animation on an avatar,
would require an external avatar system..

In general, MPEG’s action types map onto either specific KHR_interactivity nodes or combinations
of nodes. Khronos’s design tends to break down effects into simpler pieces, whereas MPEG
sometimes has a single action that encapsulates a multi-step process, like manipulate or haptic,
which involve continuous feedback or external devices. The simpler actions, like activate,
transform, play animation, set material, have clear counterparts in the graph model.

* Behavior (MPEG) 0 Behavior Graph / Event Flow (KHR): An MPEG behavior object as a whole
corresponds to an event flow in the KHR interactivity graph. In other words, a single MPEG
behavior can be thought of as a little program “if [trigger conditions] then [do actions].” In a
node graph, this would be represented by wiring the event nodes for those triggers through
logic nodes into the sequence of action nodes. For a simple behavior with one trigger and one
action, the mapping is straightforward: one Event node connected to one Action node. For a
more complex behavior, i.e. multiple triggers and multiple actions with logic, the contents of the
MPEG behavior need to be expanded into multiple graph nodes, e.g., several Event nodes
feeding into a Logic/AND node to replicate a combined condition, then that logic node feeding



into multiple Action nodes. The triggersCombinationControl string in MPEG is effectively
replaced by a network of boolean logic nodes in KHR_interactivity, AND, OR, NOT nodes linking
the outputs of event nodes, which then feed into a branch. Likewise, the
triggersActivationControl modes, such as FIRST_ENTER, EACH_ENTER, ON, etc., do not exist
explicitly in KHR’s design. Instead, achieving the equivalent behavior relies on how the graph is
constructed:

o “FIRST_ENTER” could be mimicked by using a variable as a flag to remember it fired, or by
using an Event node that only triggers once.

o “EACH_ENTER” is effectively how event nodes naturally behave if you use instantaneous
events. A combination of conditions would need edge detection logic, which could be done
with variables.

o “ON” could be achieved by using a continuous event like OnTick and inside it, use an IF
(Branch) to continuously do something while a condition holds..

o “FIRST_EXIT/EACH_EXIT” similarly would require tracking state and using logic in the
graph, like using a combination of OnTick + a stored boolean to detect the transition.

* Variables and State: MPEG_interactivity doesn’t define general-purpose variables for behaviors;
it relies on triggers and some internal state like whether an action is ongoing. Conditions are
directly encoded as triggers or combinations thereof, rather than allowing arbitrary state
checks. In contrast, KHR_interactivity provides variables as a first-class concept. This means
some logic that would require a custom trigger in MPEG can be done by checking a variable in
KHR.

* Processing Model Differences: In MPEG, behaviors are evaluated by the engine each frame: all
triggers are polled/evaluated, and when conditions match, the associated actions are launched.
It’s a data-driven approach where the scene description lists behaviors and the engine
continuously checks them. In KHR_interactivity, the behavior graph sits idle until an event node
is invoked; then it propagates execution along the linked nodes. There isn’t a concept of
continuously checking a condition unless you explicitly set that up with an OnTick event. So
effectively, MPEG’s triggers that are continuously monitored map to either event nodes that are
inherently continuous (OnTick) or to having multiple event nodes fire as needed. This means
some things that are automatic in MPEG (like collision detection triggering an action) will, in a
gITF context, depend on the viewer providing those events or the graph explicitly querying.

In summary, MPEG_interactivity and KHR_interactivity cover the same functionality but through
different paradigms. To map MPEG to Khronos: triggers correspond to events, possibly requiring
additional logic nodes in Khronos’s interactivity extension. Variables and custom logic in Khronos
can be used to achieve complex conditions of MPEG’s interactivity.

3.1.2.4. Processing and Execution Rules

MPEG defines a clear processing model for how interactive behaviors are handled at runtime.
When the scene is loaded, the Presentation Engine (the runtime) will parse the gITF and set up all
the behaviors described in the MPEG_scene_interactivity extension. Each behavior knows its
triggers and actions (and any node-level parameters from MPEG_node_interactivity). At runtime
(typically each frame or each time the scene updates), the engine iterates through all defined
behaviors and evaluates them as follows:
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1. It checks the status of each trigger in that behavior — meaning it evaluates whether each trigger
condition is currently active or has occurred (e.g., is collision X happening? is the button
pressed? is object Y visible?). There is an underlying procedure or algorithm for each trigger
type to determine its boolean state (the spec even provides a flowchart for trigger activation in
the standard).

2. It then evaluates the logical combination of those triggers as specified by the behavior (applying
the AND/OR/NOT from the triggersCombinationControl). This results in an overall true/false
evaluation for the condition of the behavior in the current frame.

3. The engine then checks this result against the triggersActivationControl setting for the behavior.
For example, if triggersActivationControl is “EACH_ENTER,” the behavior should fire at the
moment the condition goes from false to true. So the engine might compare the current
condition state with the previous frame’s state to decide if this is a newly true event. If it’s “ON,”
it would consider the behavior active continuously while the condition is true (possibly
triggering actions continuously or at least keeping them active). The specifics are defined in the
standard’s Table 12 (as listed in the extension): FIRST_ENTER triggers once on true,
EACH_ENTER triggers every time it becomes true, etc. If the condition meets the criteria (e.g., it
just became true for a FIRST_ENTER, or it is true for ON), then

4. the engine launches the actions associated with the behavior. Launching actions means it
executes each action in either sequential or parallel order as specified. Sequential actions might
be executed over multiple frames if they have delays, whereas parallel actions are initiated
together (for instance, starting an animation and a sound at the same time). Some actions (like
play animation or play media) are instantaneous triggers that then proceed over time. The
MPEG model accounts for actions that continue over time (e.g., an animation playing) by
considering a behavior “ongoing” until those complete. If a scene update removes an ongoing
behavior, the engine will execute the defined interruptAction (if any) to gracefully stop the
behavior. Also, MPEG specifies that if multiple behaviors try to affect the same node
simultaneously, the one with higher priority wins and the other is suppressed. This ensures
determinism when two rules conflict (for example, one behavior says “move object up” and
another says “move object down” at the same time — the one with higher priority will take
effect). The entire cycle of checking triggers and updating actions repeats each frame or
whenever the scene state changes. In effect, MPEG_interactivity acts as a continuous rule
evaluator: at any moment, it will respond to the current state of inputs by initiating the
appropriate outputs.

The KHR_interactivity behavior graph has a different execution model more akin to an event-
driven system. Rather than continuously scanning conditions, it waits for events and propagates
changes through the graph. Here’s how it works: When an interactive gITF asset is loaded, the
viewer will initialize the behavior graph. This likely involves creating runtime representations of
all the nodes (events, variables, etc.) and possibly initializing default variable values. Some event
nodes may fire immediately upon load — notably, the OnStart (or equivalent) event node will trigger
as soon as the graph is ready, which can start certain behaviors (e.g., an introductory animation)
without any user input. During runtime, events occur either because of user interaction or as part
of the system (for example, each frame an OnTick event may fire, or a custom event is emitted
when an external condition is met). When an Event node fires, it emits a flow signal that travels
along its outgoing connections in the graph. The nodes connected to that event’s output will then
execute in order. Execution in the graph is generally instantaneous in the sense that in a single
frame tick, an event can trigger a whole chain of nodes to run sequentially. Each node, upon
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execution, may do something and then pass along flow to the next. For example, if an Event node is
connected to an Action node: as soon as the event happens, the action node executes. If that action
node has a flow output to another node (like another action), it will then trigger that next node, and
so on - all within the same event invocation. There isn’t an external loop checking all nodes;
instead, nodes call one another via these links. This is a reactive execution: something happens
(event), then reactions propagate.

During this propagation, flow control nodes can decide to branch or loop. A Branch (if/else) node
will receive the flow, check a condition (e.g., compare a variable’s value), and then send the flow
down one of its two outputs (true path or false path). This is how conditions are evaluated in
KHR_interactivity — the condition check is just another node in the chain. For looping, the extension
avoids infinite loops by design (no direct cycle in the graph), but a node might have multiple flow
outputs (like a loop node could output back to an earlier part but that’s likely forbidden to keep
acyclic). Instead, repeating behavior is usually achieved by using OnTick events or by an action re-
triggering an event. For instance, a repeating animation loop might be handled by having an
animation node that upon finishing emits a custom event that loops back to start it again (that
“loop” was described in the sofa example using a custom event to repeat). So loops are achieved by
scheduling events rather than actual graph cycles.

3.1.2.5. Example Scenario: Remote Control Triggers TV On (Video Playback)

To illustrate the mapping, consider a scenario in an interactive 3D scene: A user reaches out and
presses a virtual remote control object, which causes a 3D television in the scene to turn on and
start playing a video. We will describe this scenario and then show how it can be implemented
using both MPEG_interactivity and KHR_interactivity, including example JSON syntax and a
diagram of the event flow for each.

The scene consists of a television set and a remote control as separate objects. Initially, the TV is
“off”, perhaps its screen is dark and no video is playing. The remote control is an object the user
can interact with. When the user performs the appropriate input, e.g. clicking on the remote control
object, that interaction is detected by the system. The interactivity logic then triggers two changes:
(1) the TV’s power state turns on, i.e. change its material to a lit screen), and (2) a video begins
playing on the TV’s screen.

This scenario involves one primary event (user presses remote) and two actions (turn on TV, play
video). There could also be a condition, e.g. only do it if the TV was off, but for simplicity we’ll
assume the TV is off and the remote always turns it on.

Below we show how the MPEG_interactivity JSON might look like, and then the equivalent
KHR _interactivity behavior graph JSON.

MPEG_interactivity Implementation

In MPEG_interactivity, we define a trigger for the remote-control input, actions for turning on the
TV and playing the video, and a behavior that links them. We also assume a media is defined in the
MPEG_media extension.

The JSON snippet might look like this:
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"extensionsUsed": [
"MPEG_scene_interactivity",
"MPEG_media"

I

"extensions": {

"MPEG_media": {
"media": [
{
"uri": "tv_video.mp4",
"mimeType": "video/mp4"

}
]
}
I
"scene": 0,
"scenes": [
{

"extensions": {
"MPEG_scene_interactivity": {
"triggers": [
{
“type": "TRIGGER_USER_INPUT",
"userInputDescription": "/user/hand/right/input/select/click"
}
1
"actions": [
{
"type": "ACTION_ACTIVATE",
"activationStatus": "ENABLED",
"nodes": [ 1] // assume node 1 = TV

s
{
"type": "ACTION_MEDIA",
"media": 0, // play media index @ (tv_video.mp4)
"mediaControl": "MEDIA_PLAY"
}
1,
"behaviors": [
{

"triggers": [ 0 ],

"actions": [ 0, 1 ],

"triggersCombinationControl": "",
"triggersActivationControl”: "TRIGGER_ACTIVATE_EACH_ENTER",
"actionsControl": "SEQUENTIAL"

]
}
Iy
"nodes": [
{ "name": "RemoteControl" }, // node index 0
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{ "name": "TV" } // node index 1, initially off/inactive
]
}
]

In this example, we use a TRIGGER_USER_INPUT for the remote control. The userInputDescription
is given as an OpenXR path "/user/hand/right/input/select/click”, which represents a generic “select”
action (like pulling a trigger or clicking) with the right hand. This implies that when the user
performs the select action (while pointing at or near the remote, presumably), the trigger fires. We
list two actions: an ACTION_ACTIVATE targeting the TV’s node (index 1) with activationStatus:
ENABLED to turn it on, and an ACTION_MEDIA referencing media 0 (which in
MPEG_media.media[0] is tv_video.mp4) with control MEDIA_PLAY to start playback of the video.

KHR _interactivity Implementation

Now, we implement the same scenario with KHR_interactivity. We need to create a behavior graph
that listens for the remote press event and triggers the TV on + video play actions. In the gITF, this
would be done inside the KHR_interactivity extension object. We will use a Custom Event node for
the remote press, and two Operation nodes for the actions. We’ll also assume we have an extension
for visibility or activation, and an extension to play the video. We assume the following:

* The Presentation Engine will send a custom event named "remote_pressed” when the user
clicks the remote object.

» The TV’s visibility is controlled by a boolean property visible on the TV node.

» The video playback can be started by setting a parameter on a video texture.

Given those assumptions, the behavior graph JSON could look like:

"extensionsUsed": [
"KHR_interactivity",
"KHR_node_visibility",
"EXT_texture_video"

P

"extensions": {
"KHR_interactivity": {

"nodes": [
{
"id": 0,
"type": "Event",
"eventType": "custom",
"name": "remote_pressed",

"outputs": {
"flow": [ 1]
}
I,
{
"id": 1,

"type": "Operation",
"operation": "setVisibility",
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"target": { "node": 1, "property": "visible" },
"value": true,

"outputs": {
"flow": [ 2 ]
}
H
{
"id": 2,
"type": "Operation",
"operation”: "playMedia",
"target": { "node": 1, "media": 0 },
"outputs": {}
}

This example highlights how the same interactive outcome is achieved through each extension. In
MPEG_interactivity, we relied on the predefined trigger and action types and simply listed them in a
behavior object. In KHR_interactivity, we manually built the logic using behavior graph nodes. Both
realizations require integration with a media extension for the video and (in Khronos’s case) a
visibility/activation mechanism.

[1] WG03 N01221, 23090-14 2™ Edition, MPEG Scene Description
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Appendix A: Disclaimer

o The extensions information are automaticaly generated using wetzel tool under
Apache License 2.0.
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https://github.com/CesiumGS/wetzel/
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