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1 Introduction
Augmented Reality (AR) applications refer to a view of a real-world environment (RWE) whose elements are augmented by content, such as graphics or sound, in a computer driven process. Figure 1 illustrates two real and virtual cameras and the composition of a real image and graphics objects.
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	Figure 1. Simplified illustration of the AR principle.


The Augmented Reality Application Format (ARAF) is an extension of a subset of the MPEG-4 part 11 Scene Description and Application Engine standard, combined with other relevant MPEG standards, designed to enable the consumption of 2D/3D multimedia content as depicted in Figure 2.

An ARAF, available as a file or stream, is interpreted by a device, called ARAF device. The nodes of the ARAF scene point to different sources of multimedia content such as 2D/3D image, 2D/3D audio, 2D/3D video, 2D/3D graphics and sensor/sensory information sources/sinks that are either remote or/and local. 
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	Figure 2. The ARAF context.


2 ARAF Requirements
ARAF shall support the following functionalities for distribution and playing of the AR content.

2.1 ARAF Requirements for scene description
· ARAF shall support scene description 

· representation of the scene graph as a hierarchical collection of nodes
· representation nodes for the following types of information:
· static and dynamic regions to be augmented,

· approximation of the geometry of the real scenes,

· approximation of the illumination of the real scene
· elementary media and their spatial and temporal properties,
· programming information such as scripts,
· user interactivity,
· data obtained from sensors and data to control actuators,
· maps and associated data, 
· metadata.
2.2 ARAF Requirements for media

· ARAF shall support a broad range of media data:
· Text with a large set of fonts, 
· 2D/3D image: single image, stereo images, multi-views images, colour plus depth images 
· 2D/3D audio: natural and synthetic audio, spatial audio 
· 2D/3D video: single video, stereo video, multi-views videos, colour plus depth videos, 
· 2D/3D Graphics (static and animated): simple geometric primitives (lines, curves, sphere, cylinder, ...), complex geometric primitives (free form surfaces, volumes, ...)  
2.3 ARAF Requirements for metadata

· ARAF shall support a broad range of metadata:

· scene metadata,
· media metadata

· sensors and actuator metadata
· augmentation service-related metadata (e.g. an augmentation service can provide information for restaurants)
· user description (preferences and profile)
2.4 ARAF Requirements for remote access
· ARAF shall provide means to access remote media resources

· ARAF shall provide means to access remote sensors and actuators

2.5 ARAF Requirements for compression
· ARAF shall support compression of the different media types
· 2D/3D Graphics object (static and animated) compression 
· Image compression
· Video compression
· Audio compression
· Scene compression

· Sensor data compression

2.6 ARAF Requirements for management and protection

· ARAF shall support management and protection of augmented content, both at the format level and at the individual object level
2.7 ARAF Requirements for integration and communication
· ARAF shall provide means to access local/remote sensors 

· ARAF shall support the representation of data captured by one or several (front, back, ...) local or remote, 2D or 3D cameras

· ARAF shall support the representation of data captured by one or several, local or remote microphones

· ARAF shall support representation of data captured by sensors such as Acceleration, Orientation, Angular Velocity, Global Position, and Altitude Sensors.
· ARAF shall support representation of environment parameters such as light sources and reflectance properties of real objects, temperature, pressure, geo-magnetic, …
· ARAF shall provide means to identify and analyse real or/and virtual objects and signals 
· ARAF shall support the representation of the reference signal (e.g. bar code, image, representative sound) or a model characterizing it
· An ARAF device should be able to execute signal analysis by using the reference signal or/and its model and implementing third-party identification and tracking methods. 

· ARAF shall support communication with external components and services
· ARAF shall support the communication with maps service providers
· ARAF shall support representation of information, 

· connected to physical location, and 

· provided by remote resources (e.g. servers)

· ARAF shall support the communication with dedicated service providers that 
· process the reference signal or 
· process the model characterizing the signal 
· ARAF shall support the identification of the augmentation region and the definition of how the augmentation will be performed. 
