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== CHANGE 1 (all new) ===
[bookmark: _Toc4637][bookmark: _Toc10363][bookmark: _Toc8384][bookmark: _Toc30312][bookmark: _Toc4530][bookmark: _Toc172][bookmark: _Toc28557][bookmark: _Toc1672][bookmark: _Toc25180][bookmark: _Toc4883][bookmark: _Toc175338153][bookmark: _Toc5269][bookmark: _Toc29657][bookmark: _Toc25779]7.3	Scenario 2: Streaming of professionally produced Volumetric Video with single asset containing people
7.3.8 	Test Sequences
Editor’s Note: The content of this scenario relates to moving persons.
[bookmark: _Toc19923][bookmark: _Toc8809][bookmark: _Toc20673]7.3.8.1	Candidate source dense point cloud sequences
Collected candidate raw dense point cloud sequences that are available for testing are presented in Annex C.x
This section presents candidate raw dense point cloud sequences that are available for testing. Some sequences have been made freely available under license agreement and must be kept protected with a password when stored on a server. Some sequences are not free but can be openly purchased by those who need to work with the source sequences. Yet other sequences are freely and openly available for download by respecting the license.
XD Productions[Vol-22] kindly made available some source sequences for internal usage under license. These source sequences cannot be publicly shared on the Internet and they were provided in the dense point cloud format.
-	JuggleSoccer, 125 frames @ 25 fps	
-	Soccer02, 249 frames @ 30 fps
-	Acrobat01, 449 frames @ 30 fps
-	Acrobat02, 211 frames @ 30 fps
-	Dancer01, 153 frames @ 30 fps
-	Fakeswords, 250 frames @ 30 fps
Volucap [Vol-16] kindly made available some sequences for internal usage under license. These source sequences cannot be publicly shared on the Internet. These source sequences were delivered in the dense point cloud format and mesh format.
-	Thomas, 748 frames @ 25fps
-	Mitch, 475 frames @ 25 fps
Renderpeople [Vol-23] provides a free and publicly downloadable “4D People” source sequence under license. This source sequence is provided in file formats for 3ds Max, Maya, Blender, Cinema 4D and Alembic and can be stored or converted to mesh or dense point cloud format.
-	DancingAliyah (RenderPeople), 1112 frames @ 30 fps
Renderpeople[Vol-24] provides a catalogue of currently 130 “4D People” under license and the catalog is growing. These source sequences are provided in file formats for 3ds Max, Maya, Blender, Cinema 4D and Alembic and can be stored or converted to mesh or dense point cloud format. The quality is similar to the Renderpeople free sequence. Those who need to work with the source sequence such as the proponent and the crosscheckers need to purchase the sequence. These two sequences are selected from the catalogue:
-	Nathalie Dancing 925 frames @ 30 fps
-	Henry Stretching 733 frames @ 30 fps
Ultra Video Group of Tampere University [Vol-25] kindly provides 12 sequences in the dense point cloud format @25 fps under license.
-	BlueBackpack
-	BlueSpin
-	BlueSquat
-	CasualSpin
-	CasualSquat
-	ElegantDance
-	ElegantWave
-	FlowerDance
-	FlowerWave
-	Gymnast
-	HelloGoodbye
-	ReadyForWinter
[7.3.8.2	Selected source dense point cloud sequences
This section lists 5 raw point cloud sequences that have been selected for objective and subjective testing. The following sequences have been selected for performing objective and subjective tests.
Test sequences have been selected based on visual quality and that these have not been used during codec development in MPEG. The following table lists the selected test sequences:
Table 7.3.8.2 Selected source point cloud sequences
[image: ]
The following thumbnails illustrate the selected test sequences:
[image: A person in a red flannel shirt

Description automatically generated][image: A person in a blue shirt and shorts

Description automatically generated][image: A person in a red shirt and pants

Description automatically generated] [image: A person in a grey shirt and black shorts

Description automatically generated][image: A person kicking a football ball

Description automatically generated]
Figure 7.3.8.2-1 Aliya, Henry, Nathalie, Mitch and Joggle Soccer (content courtesy by Renderpeople, Volucap and XD Productions)
The selected licensed source point cloud sequences can be grouped as follows:
-	Group 1 - Freely available to 3GPP members: Nathalie, Mitch and Joggle Soccer
-	Group 2 - Publicly purchasable: Henry and Nathalie
-	Group 3 - Publicly free available: Aliyah]
Sequences of group 1 have already been converted to pointclouds of around 2 million points per frame and are provided on the server. Sequences of group 2 and group 3 need to be downloaded and converted by those doing the test. 
Editor’s Note: Provide instructions and scripts on how to convert sequences of group 2 and group 3
== CHANGE 2 ===
Annex C: Reference Sequences
C.x	Test Sequences for Volumetric Video with single asset containing people 
C.x.1	Overview
This annex presents candidate test sequences that are available for testing. Some sequences have been made freely available to 3GPP under license agreement but cannot be made publicly available. Some sequences are not free but can be publicly purchased by those who need to work with the source sequences. Yet other sequences are free and publicly available for download by respecting the license.
NOTE:	 Sequences from Volucap and XD Productions that are freely available to 3GPP members have been converted to the dense dynamic point cloud representation format with around 2 million points per frame.
C.x.2	Juggle Soccer test sequence
C.x.2.1	Description
Soccer player with red shirt is showing soccer tricks with a ball. Particularity with the sequence is that a moving person and a ball are captured in one asset.
[image: A person kicking a football ball

Description automatically generated]
Figure X1 Joggle Soccer - content courtesy XD Productions

C.x.2.2	Sequence properties
The Table Y1 summarizes the properties of the Joggle Soccer sequence 


	Parameter
	Value

	Frame rate
	25

	#frames
	125

	Mean #point / frame
	1.883.637

	Attributes
	RGB

	Normals
	Yes

	Geometry Precision
	11

	Attribute Precision 
	8

	Normal Precision
	Float


Table Y1 Joggle Soccer sequence properties dense dynamic point cloud

The sequence can be accessed: https://aspera.pub/I4tSQ8k
3GPP members can request the password by contacting XYZ.

C.x.2.3	Copyright and license information
XD Productions[Vol-22] kindly made this sequence freely available for 3GPP internal usage under license. License XD_Productions_-_InterDigital_Content_license_3GPP is provided in the directory with the sequence.

C.x.3	Mitch test sequence
C.x.3.1	Description
Mitch is slacklining with slow movements allowing to check preserved details in tissue of the shirt and in the face.
[image: A person in a grey shirt and black shorts

Description automatically generated]
Figure X2 Mitch - content courtesy Volucap

C. x.3.2	Sequence properties
The Table Y2 summarizes the properties of the Mitch sequence 
	Parameter
	Value

	Frame rate
	25

	#frames
	300

	Mean #point / frame
	1.788.431

	Attributes
	RGB

	Normals
	Yes

	Geometry Precision
	11

	Attribute Precision 
	8

	Normal Precision
	Float


Table Y2 Mitch sequence properties dense dynamic point cloud


	Parameter
	Value

	Frame rate
	25

	#triangles per frame
	30K

	Texture resolution
	4K

	#frames
	475


Table Y3 Mitch sequence properties dynamic mesh

The sequence can be accessed: https://aspera.pub/I4tSQ8k
3GPP members can request the password by contacting XYZ
C.x.3.3	Copyright and license information


Volucap [Vol-16] kindly made this sequence freely available for 3GPP internal usage under license. License “License_Volucap_T097_Mitch2.1-05” is provided in the directory with the sequence.
C.x.4	Thomas test sequence
C.x.4.1	Description



Thomas is waiting and performing slow body and hands/arms movements allowing to check for preserved details in tissue of the shirt and in the face.
[image: A person holding his hand up

Description automatically generated]
Figure X3 Thomas - content courtesy Volucap
C.x.4.2	Sequence properties


	Parameter
	Value

	Frame rate
	25

	#triangles per frame
	30K

	Texture resolution
	4K

	#frames
	748


Table Y4 Thomas sequence properties dynamic mesh

The sequence can be accessed: https://aspera.pub/I4tSQ8k
3GPP members can request the password by contacting XYZ

C.x.4.3	Copyright and license information
Volucap [Vol-16] kindly made this sequence freely available for 3GPP internal usage under license. License “License_Volucap_T003_ThomasScenic-03” is provided in the directory with the sequence.

C.x.5	Nathalie test sequence
C.x.5.1	Description
Nathalie is performing a classic dance, as such the sequence is dynamic.
[image: A person in a red shirt and pants

Description automatically generated]

Figure X4 Nathalie - content courtesy Volucap

C.x.5.2	Sequence properties

	Parameter
	Value

	Frame rate
	30

	#frames
	300

	Mean #point / frame
	1.640.033

	Attributes
	RGB

	Normals
	Yes

	Geometry Precision
	11

	Attribute Precision 
	8

	Normal Precision
	Float


Table Y5 Nathalie sequence properties dense dynamic point cloud

	Parameter
	Value

	Frame rate
	30

	#triangles per frame
	30K

	Texture resolution
	4K

	#frames
	925


Table Y6 Nathalie sequence properties dynamic mesh

The sequence can be accessed: https://aspera.pub/I4tSQ8k
3GPP members can request the password by contacting XYZ

C.x.5.3	Copyright and license information
Volucap [Vol-16] kindly made this sequence freely available for 3GPP internal usage under license. License “AOM_License Volucap_rp_nathalie_4d_001_dancing-20211214_Gsplats” is provided in the directory with the sequence.

C.x.6	Steam Roller test sequence
C.x.6.1	Description
Steam Roller is a performance on a BMX bike. Particularity with the sequence is that a moving person and an object (bicycle) are captured in one asset and that there are fast movements.
[image: A person on a bicycle

Description automatically generated]
Figure X5 Steam Roller - content courtesy Volucap
C.x.6.2	Sequence properties
	Parameter
	Value

	Frame rate
	30

	#triangles per frame
	70K

	Texture resolution
	8K

	#frames
	493


Table Y7 Steam Roller sequence properties dynamic mesh

The sequence can be accessed: https://aspera.pub/I4tSQ8k
3GPP members can request the password by contacting XYZ

C.x.6.3	Copyright and license information
Volucap [Vol-16] kindly made this sequence freely available for 3GPP internal usage under license. License “AOM_License Volucap_Rec030_Steam_Roller_no_hands_Gsplats” is provided in the directory with the sequence.

C.x.7	Aliyah test sequence
C.x.7.1	Description
Aliyah is performing a modern dance, as such the sequence is pretty dynamic.
[image: A person in a red flannel shirt

Description automatically generated]
Figure X6 DancingAliyah - content courtesy Renderpeople
[bookmark: _GoBack]
C.x.7.2	Sequence properties

	Parameter
	Value

	Frame rate
	30

	#triangles per frame
	30K

	Texture resolution
	4K

	#frames
	1112


Table Y8 Aliyah sequence properties dynamic mesh
Renderpeople [Vol-23] provides a free and publicly downloadable “4D People” source sequence under license. This source sequence is provided in file formats for 3ds Max, Maya, Blender, Cinema 4D and Alembic and can be stored or converted to mesh or dense point cloud format.
The sequence can be accessed: https://renderpeople.com/free-3d-people/
Select then the free sequence under 4D People

C.x.7.3	Copyright and license information
General terms and conditions can be found here: https://renderpeople.com/general-terms-and-conditions/

C.x.8	Henry test sequence
C.x.8.1	Description
Henry is performing a stretching exercise, as such the sequence is dynamic. 
[image: A person in a blue shirt and shorts

Description automatically generated]
Figure X7 Henry - content courtesy Renderpeople

C.x.8.2	Sequence properties
	Parameter
	Value

	Frame rate
	30

	#triangles per frame
	30K

	Texture resolution
	4K

	#frames
	733


Table Y9 Henry sequence properties dynamic mesh
Renderpeople[Vol-24] provides a catalogue of currently 130 “4D People” under license and the catalog is growing. These source sequences are provided in file formats for 3ds Max, Maya, Blender, Cinema 4D and Alembic and can be stored or converted to mesh or dense point cloud format. Sequences from the 4D catalog are not free and need to be purchased. Henry is one of the sequences in the catalog that has been picked up as it is dynamic and different from the other presented sequences.
The “4D People” shop is accessible here: https://renderpeople.com/3d-people/?_product=4d-people

C.x.8.3	Copyright and license information
General terms and conditions can be found here: https://renderpeople.com/general-terms-and-conditions/

C.x.9	Ultra Video Group of Tampere University test sequences
C.x.9.1	Description
Ultra Video Group of Tampere University [Vol-25] kindly provides 12 downloadable sequences @25 fps under license.
Detailed descriptions and thumbnails are directly available on the website and are not reproduced here.

C.x.9.2	Sequence properties
All sequences can be downloaded as dense dynamic point cloud or as dynamic mesh. Different quality levels are proposed when downloading.

C.x.9.3	Copyright and license information
The license agreement can be found here: https://ultravideo.fi/UVG-VM/UVG-VM_LICENSE_AGREEMENT.pdf


image1.png
Sequence Content Provider FPS #Frames Duration (s) mean #point / frame  Attributes Normals geometry precision attribute precision  Normal precision
Aliyah Render People 30 300 10 1.835.544 R,G,B yes 11 8 float
Henry Render People 30 300 10 1.818.531 R,G,B yes 11 8 float
Nathalie Render People 30 300 10 1.640.033 R,G,B yes 11 8 float
Mitch Volucap 30 300 10 1.788.431 RG,B yes 11 8 float
Juggle Soccer XD Productions 25 125 5 1.883.637 R,G,B yes 11 8 float
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