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Abstract

We have prepared 9 sections of the video for this meeting. Two kinds of resolution: 8 k (8192 * 4096) and 4 k (4096 * 2048), and two kinds of visual angle: 360°2D and 180°3D are prepared.

Introduction

Currently, VR can be roughly divided into two major categories of panoramic video and game in its content form. The panoramic video’s popularity is much more than VR games because of its lower threshold for users and itself visual property. But the panoramic video is also faced with many problems remained to be solved and optimized.

Video Information
The footages was shot with Sony A7RII and Gopro Hero 4,so the raw data is compressed once by camera.During the Stitching and other processes we use OpenEXR 32bit format to maintain the video quality as much as possible.
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	Name    
	Canolafield   

	
	Resolution
	8192*4096

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle  
	360°2D
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	Name    
	Highway

	
	Resolution
	8192*4096

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle  
	360°2D
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	Name    
	Natatorium    

	
	Resolution
	8192*4096

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle  
	360°2D
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	Name    
	THEPLACE 

	
	Resolution
	8192*4096

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle   
	360°2D
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	Name    
	Aerial Forest  

	
	Resolution
	4096*2048

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle   
	360°2D
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	Name    
	Aerial City

	
	Resolution
	4096*2048

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle   
	360°2D


	[image: image7.jpg]



	Name    
	Driving in Country

	
	Resolution
	4096*2048

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle   
	360°2D
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	Name    
	Driving in City

	
	Resolution
	4096*2048

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle   
	360°2D
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	Name    
	HiddenSinger

	
	Resolution
	4096*2048

	
	Bit depth
	8bit

	
	Frame rate 
	30fps

	
	Duration    
	5s

	
	Angle   
	180°3D


Current Situation of the Content and Problems
3. 1 Resolution & Frame rate 
At present,  the specification of panoramic video of a few mainstreams is 4K/30fps. However, on the one hand, the equirectangular of 4K resolution only amounts to 1.2K, when expanded to view of VR glasses, that is to say, to achieve the impression of the "VR - HD”, the resolution should be at least 6k. But the popularization of video whose resolution is up to 6k and over depens on promotion and application of updated  code (like H.265). On the other hand, according to long-term production experience and feedback of users, VR contents are more inclined to a close, strong telepresence experience. At this point, 30 FPS is obvious not enough, and the moving objects in the scene would be" flashing “, with the head turns to watch. Frame rate of VR video should be improved to 60fps, even 120fps to get a more comfortable experience.
3. 2 3D video & Encoding     
At present, no matter 180°3D video or 360°3D video, they are all released as the way of "up/down" or "left/right" , that is to say, under the condition of without considering compressive deformation, the resolution of a completed 4k panoramic video will reach 4096*4096 or 8192*4096, which is unfavourable to both transmission and coding. And forcible compression and deformation to the standard resolution will decrease the original deficient resolution. We could imagine if there is a concept of imitating similar I and P Frames, that is to code with the characteristic of similar image content in large area of two eyes (Imagine a camera making a translational motion to the right, speeding at 6.5 cm/frame, then each frame of the right eye is the same as the next frame of left eye).
3. 3 Stitching & Camera    
Over the past years including now, jointing has been the most difficult in the production of panoramic video. The juncture caused by Parallex betwee cameras can hardly be solved. At the same time, joining together of sport shots needs a high requirment beyond the past to synchronistic precision of the camera. So in the previous year, as a content producer, we tend to choose less mesh number cameras and camera lens as broad as possible. So the camera rig with 180 - degree lens of every 4mesh is our main collection scheme. And for extreme cases, we adopted the scheme of 220 - degree of every 2mesh.
However, with the optimization and upgrade of stitching algorithm, and a preliminary attempt to RGB+D, stitching problem is being solved, at the same time, the introduce to optic flow algorithm relieved the tiny sync problem. Then it is the pursuit of higher quality: high resolutind and 3D, so we incline to choose more mesh cameras , and 6mesh-12mesh will be the major choice in the collection scheme.

Our Visions in the Future
4. 1 Abandon the concept of "Panorama"
No matter to use “RGB+D” or light field to store the video, the video in the future should be real 3D（not stereo), at this point the video itself contains scene information rather than” plane(traditional video)” or ” sphere (panoramic video)”.
4. 2 The border of real life image and CG becomes vague 
When the video includes scene information, CG becomes more convenient and quick. At the same time, CG assets based on physical shots can be achieved quickly through photogrammerty、Laser or other collection methods, and to use for post-production. In addition, CG contents can be “put” into the scene directly rather than paste on the frames, so the conbination of video content with the game (real-time rendering contents) will be more perfct.
4. 3 Camera    
We are looking forward to the real performance of light field cameras, but of course  if algorithm  or other sensor which can sense  depth perception appear, they can be alternative schemes. But one thing we are sure is that depth information will be more important than perspective breadth information.
Copyright Information
The sequences provided in this contribution are owned by Letin VR Digital Technology Co.,Ltd. 

The following uses are allowed for the proposed sequences:

Can be published in technical papers, played at technology research and development events.

Can be used by Standards committees. (e.g., SMPTE, ITU, MPEG, VQEG).

The following uses are NOT allowed for the proposed sequences:

Do not publish snapshots in product brochures.

Do not use video for marketing purposes

Do not redistribute video with a commercial product.
Do not use in television shows, commercials, or movies.
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