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1 Introduction and Summary
In this contribution, we present the FLUS metadata that can be exchanged between the FLUS sources and the FLUS sinks. It can be used for capability negotiation, session establishment or update between the FLUS sources and sinks.
2 FLUS Metadata

The FLUS source receives media content from one or more capture devices. One or more video streams can be produced and up-streamed to the FLUS sinks according to below cases, with additional metadata. 

· 2D video: one video stream is produced and up-streamed. 

· Stitched 360 video: One ore multiple camera streams are captured and stitched or packed to one video stream. The video stream can be up-streamed in one or multiple sub-streams. 
· Fish-eye video: It is captured from a fish-eye camera with multiple fish-eye lens. One stream is produced and up-streamed like 2D video.
· Multiple streams of non-stitched 360 video: Multiple camera streams are captured. Each stream is up-streamed individually.
During session setup procedure, the FLUS sources and the FLUS sinks can exchange metadata for configuring the uplink streaming parameters. For uplink streaming, the FLUS metadata needs to be considered to support the above cases. Table 1 describes the list of video-related parameters that can be exchanged between the FLUS sources and the FLUS sinks. Table 2 specifies capturing device parameters, e.g., camera configuration, and Table 3 describes the list of parameters of video data that is produced at the FLUS sources. For each parameter, it is described whether the parameter is static (unchanged during the session) or dynamic (updated during the session)
Table 1. Video-related FLUS Metadata
	Metadata Category
	Parameter
	Description

	General
	Video type
	type to indicate how the video stream is produced and up-streamed, 
(e.g., 2D video, stitched 360 video, fish-eye video, multiple streams of non-stitched 360 video)

	Capturing Device  Metadata
	Camera Configuration
	Details of camera which is used for capturing video data. It includes details of camera parameters, location, or orientation of camera as described in Table 2

	
	Camera location
	

	
	Camera orientation 
	

	Video 

Data
	2D video 
	Details of video data as described in Table 3.  

	
	Stitched 360 video
	

	
	Fish-eye video
	

	
	Non-stitched 360 video
	

	Video Metadata
	Region of interest
	Region of interest information in the video

	
	Director’s cut
	Director’s recommend viewport in 360 video


Table 2. Capturing Device Metadata
	Metadata Category
	Parameter
	Description
	Static or dynamic

	Camera Configuration 
	Number of camera lens
	Number of camera lens for the camera 
	Static

	
	
	Camera lens extrinsic parameters
	The center position and rotation of camera lens 
	Static 

	
	
	Camera lens intrinsic parameters
	Focal length, principal point offset, and filed of view of camera lens
	Static

	
	Output format of camera
	Width and height of output video from the camera 
	Static

	Camera  location
	Location 
	Camera location (GPS coordinate and reference coordinate system of camera)
	Dynamic

	Camera  orientation
	Orientation 
	Camera orientation
	Dynamic


Table 3. Video Data 
	Metadata Category
	Parameter
	Description
	Static or dynamic

	2D video 
	Spatial resolution 
	Width and Height of video frame in pixels.
	Static

	
	Frame rate
	Frame Rate in frames per second
	Static

	
	Chroma format
	Chromate format
	Static 

	
	Bit depth
	Bit depth
	Static

	
	Color primaries
	Color primaries
	Static

	
	Transfer characteristics
	Transfer function
	Static

	
	Stereo mode
	Stereo mode, e.g., monoscopic, side-by-side, top-bottom
	Static 

	
	Encoding format
	Codec parameters used for encoding, e.g., codec, profile level, tier.
	Static

	Stitched 360 video
	Projection format
	Projection format from spherical video to 2D picture, e.g., ERP, CMP
	Static

	
	Coverage
	Coverage information of the entire content
	Dynamic

	
	Packing parameters
	Packing format, e.g., rectangular type
	Static 

	
	Number of sub-streams  
	The number of sub-streams that can be delivered. 
	Dynamic

	
	
	video parameters of sub-stream
	Video parameters associated with each sub-stream, described in parameters of 2D video category
	Static

	
	
	Coverage of sub-stream
	Coverage information of sub-stream within entire coverage of this video
	Static

	Fish-eye video
	Fisheye lens type
	The type of fish-eye lens
	Static

	
	Number of fisheye lens
	The number of fish-eye lens
	Dynamic

	
	
	Fisheye lens parameters
	lens orientation, lens distortion, field of view of the lens
	Static

	
	
	Circular image information
	Region information of circular image in the 2D video (x and y offset, width and height in pixel) 
	Static

	
	Video parameters
	Video parameters of fish-eye video, described in parameters of 2D video category
	Static

	Non-stitched 360 video
	Coverage
	Coverage information of the entire target content
	Static

	
	Number of streams
	Number of streams for 360 video
	Dynamic

	
	
	Camera extrinsic  parameters
	The center position and rotation of camera lens 
	Static

	
	
	Camera intrinsic  parameters
	Focal length, principal point offset, and filed of view of camera lens
	Static

	
	
	Coverage of stream
	Coverage information of stream in entire coverage
	Static

	
	
	Video parameters 
	Video parameters associated with this stream, described in parameters of 2D video category
	Static

	
	Target projection format
	Projection format which is recommended for the projection
	Static


Table 4. Video Metadata
	Metadata Category
	Parameter
	Description
	Static or dynamic

	Region of interest (ROI)
	2D ROI 
	Region of interest information in 2D video
	Dynamic

	
	Spherical ROI
	Region of interest information in 360 video
	Dynamic

	Director’s cut
	Recommended viewport
	Spherical region where is recommended to be rendered in 360 video
	Dynamic
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