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Introduction
During recent years, Internet-based video services have increased tremendously in volume and popularity. Streaming services are available worldwide to consumers using largely varying connection types and devices. Adaptive Bit Rate (ABR) schemes such as MPEG-DASH make it possible for services to run over networks with significantly different properties and available bandwidths. In most Internet-based video services, functionality is spread across different nodes in the network.
Network-distributed video coding (NDVC) provides an attempt to model – and improve – use-cases involving three or more entities, operating in a connected configuration. Conventional video codec specifications cover the decoder and the bitstream format for delivery. The focus of NDVC is on nodes and interfaces that are not covered by those specifications. The requirements document for NDVC [1] describes four specific application examples along with a schematic overview of a guided transcoding system:
[image: ]
Figure 1. Schematic view of a guided transcoding system

The four application examples that are listed in [1] are:
· Storage of ABR video for on-demand delivery
· [bookmark: _Ref452623802]Delivery of live ABR video to multiple receivers in the home
· Delivery of live or on-demand ABR video inside a media delivery network
· Delivery of live or on-demand ABR video from a production facility to a distribution facility
Scope
This call for evidence asks for video transcoding technology where a highest quality bitstream may be transcoded into one or more lower quality bitstreams. Within this document, the highest quality bitstream is called the nominal stream and quality means quality in terms of fidelity and spatial resolution.
Responses to this call are expected to consist of “side streams” that accompanies the nominal stream. Side streams are streams that are conveyed together with the nominal stream over interface T in Figure 1 and are assisting the transcoder.
Responses to this call should provide added value in terms of compression efficiency and/or complexity compared to current solutions such as switching between simulcast streams and transcoding done through independent re-encoding of the nominal stream.
Compared to using re-encoding of the nominal stream, responses are expected to provide lower bitrate over Interface U or transcode at lower complexity. Compared to using simulcast streams, responses are expected to lower the total bitrate at Interface T in Figure 1.
In this call, both the nominal stream and output streams from the transcoder are HEVC compliant streams.
Timeline
	2017/08/18
	Availability of test sequences and anchors

	2017/09/15
	Registration deadline

	2017/10/06
	Deadline for electronic submission of binaries, bitstreams and results

	2017/10/18
	Deadline for submission of descriptions (MPEG input contribution).

	2017/10/23-27
	Evaluation of responses (the October MPEG meeting)


[bookmark: _Ref465331424]MPEG may or may not initiate a standardization activity after evaluating the responses.
Test Conditions
Test Material
The source material consist of two classes UHD and HD: 


Table 1: Test sequences
	Sequence ID
	Sequence name
	Frame count
	Frame rate
	Bit depth
	Resolution*
	Subsampled resolutions

	UHD1
	CatRobot1
	600
	60fps
	10
	3840x2160
	1440p,1080p,720p,540p,360p

	UHD2
	FoodMarket3
	720
	60fps
	10
	3840x2160
	1440p,1080p,720p,540p,360p

	UHD3
	BuildingHall1
	500
	50fps
	10
	3840x2160
	1440p,1080p,720p,540p,360p

	HD1
	Cactus
	500
	50fps
	8
	1920x1080
	720p, 540p, 360p

	HD2
	BQTerrace
	600
	60fps
	8
	1920x1080
	720p, 540p, 360p

	HD3
	BasketballDrive
	500
	50fps
	8
	1920x1080
	720p, 540p, 360p




Table 2: Target bit rates (kbps)
	Resolution
	UHD1, UHD2
	UHD3
	HD1, HD2, HD3

	3840x2160
	10500
	6100
	

	3840x2160
	7800
	4800
	

	2560x1440
	6100
	3600
	

	2560x 1440
	4800
	2800
	

	1920x1080
	4000
	2300
	5600

	1920x1080
	3100
	1800
	4000

	1280x720
	2600
	1300
	2800

	1280x720
	2000
	1000
	2200

	960x540
	1700
	860
	1800

	960x540
	1400
	710
	1500

	640x360
	1100
	540
	1200

	640x360
	860
	420
	890



* Sequences with an original resolution of 4096x2160 have been cropped to 3840x2160 using a center crop of 128 luma samples from both right and left.

Anchor bitstreams
Anchor encodings will be created using HM-16.15 with random access conditions Main10 profile and will follow the common conditions for HM [2].
Two different anchors are defined: Simulcast Encoded Anchor and Full-transcoding Anchor. Each anchor set of bitstreams consist of bitstreams at Interface U only.
Simulcast Encoded Anchor
In the Simulcast Encoded Anchor, all representations are created in System A and made available at interface T. Down sampled source material will be used as input to the encodings. System B does not do any processing. It only selects the representation to be delivered at interface U.

For the Simulcast Encoded Anchor, all sequences and all resolutions are independently encoded using HM-16.15. One single change to the QP setting is used per encoding to find a bit rate close to, but not exceeding, the values specified in Table 2.

There are 60 Simulcast Encoded Anchor bitstreams in total.
Full-transcoding Anchor
In the Full-transcoding Anchor, only the highest quality representation is created in System A and made available at interface T. System B decodes this representation and then performs a full encoding to the desired representation to be made available at interface U.

For the Full-transcoding anchor, each sequence is first encoded in its highest resolution to the highest bit rate as specified in Table 2. A total of 6 bitstreams are generated using HM-16.15. These bitstreams are called nominal bitstreams and shall be identical to the highest resolution and highest bit rate streams for each sequence of the Simulcast Encoded Anchor. The lower bit rate bitstreams are generated by decoding the corresponding nominal bitstream, then resampled (if necessary), and finally independently encoded using HM-16.15. One single change to the QP setting is used per encoding to find a bit rate close to, but not exceeding, the values specified in Table 2.

Downsampling was done using the TAppDownConvert tool from SHM 12.3 available at https://hevc.hhi.fraunhofer.de/svn/svn_SHVCSoftware/tags/SHM-12.3/. Only ratios 3:2 and 2:1 were used with cascaded downsampling was done when necessary (with 3:2 downsampling first, if needed). For example, generation of 640x360 from 1920x1080 was done by a first 3:2 downsampling to 1280x720 followed by a second 2:1 downsampling to 640x360.

There are 60 Full-transcoding Anchor bitstreams in total (of which 6 are identical to streams in the Simulcast Encoded Anchor).

Submission Requirements

The following material is to be submitted electronically. The material shall also be brought to the 120th MPEG meeting on an external hard disk. That hard disk shall also contain decoded sequences at V as YUV files.

A respondant should submit the following:
· All interface T bitstreams necessary for generating all 60 interface U bitstreams. (This includes the nominal bitstream and all side streams)
· A binary executable capable of generating any of the 60 interface U HEVC bitstreams from the corresponding interface T bitstream. 
· 60 interface U HEVC bitstreams
· Results for all sequences and test points in the form of an excel document attached to this call. The excel file should contain the following bit rate values, PSNR values and run-time values:
· For the system under test run by the proponent
· The bit rate of each of the interface T bitstreams
· The bit rate of each of the interface U bitstreams
· The PSNR value of each of the interface V decoded sequences
· The run-times for generating the interface T bitstreams
· The run-times for converting the interface T bitstreams to interface U bitstreams
· For the anchors run by the proponent
· Run-times for generating the interface T bitstreams for the simulcast anchor using anchor configuration files that will be made available to submitters
· Run-times for generating the interface T bitstreams and for converting those to interface U bitstreams for the full transcoding anchor using anchor configuration files that will be made available to submitters
· An input contribution to the 120th MPEG meeting describing the submission.

Coding conditions of submissions
Submissions must comply with the follow set of coding conditions
1. Submitted interface U HEVC bitstreams shall have bit rates below or equal to the values specified in Table 2.
2. The structural delay of coding shall be no larger than 16 pictures. For example, a dyadic hierarchical B picture coding structure with 5 levels is within the constraint while 6 levels is not.
3. All bitstreams shall provide random access using RAP pictures with the interval equal to 48 for 50 fps sequences and 64 for 60 fps sequences. As an example, for 60 fps sequences, pictures 0, 64, 128, 192, etc shall all be RAP pictures.
4. Submissions shall include encodings for all sequences in all classes, and each decoding shall produce the full specified number of pictures for the sequence (no missing pictures).
5. Quantization shall be kept static. Repetitive patterns of quantization values of 16 pictures or less is allowed as well as one QP change per sequence for rate matching. Quantization changes within a picture is not allowed. The method used for quantization changes shall be described.
6. Pre-processing and post-processing is discouraged. If used anyway, it shall be fully described and the effects of using the same processing on the anchors should be described, if applicable.
7. Proponents are discouraged from optimizing encoding parameters using non-automatic means.
8. The video coding test set shall not be used as the training set for training large entropy coding tables, VQ codebooks, etc.
Input contribution
Each submission must be described in an input contribution to the 120th MPEG meeting and should at least include the following elements:
1. A copy of the excel document with results for all sequences and test points.
2. A description of how the submitted technology meets requirements 1a-f, 2a-b, and 5a-j listed in [1].
3. It is desirable for the submissions to include a detailed technical description of the submitted technology.
4. It is desirable, but not necessary, for the submissions to include additional information related to computational complexity, memory requirements, latency aspects, additional functionality beyond the requirements in [1] and any other information that might be relevant for evaluation of the submitted technology.

Evaluation Methods and Procedures
The submissions will primarily be evaluated using objective methods as described in this section. The methods are described using the processing stages and interfaces depicted in Figure 1. The methods are implemented in the attached excel document and will be calculated from bitrate, PSNR, and run times values entered in the “System under Test Data”, “Anchor Data Simulcast” and “Anchor Data Full Transcoding” sheets.
Objective method for measuring coding performance at T

The coding performance at T is measured for each sequence ID. The total bitrate for all representations of the Simulcast Encoded Anchor is compared against the proponent bitstreams at T that are needed to produce all representations at U. 

The coding performance at T for a specific sequence ID is measured by the difference compared to the Simulcast Encoded Anchor:




Where  is the bitrate of representation n for the system under test and is the Simulcast Encoded Anchor bitrate of representation n. A negative number corresponds to bitrate savings for the system under test compared to the Simulcast Encoded Anchor at the same quality.

As an additional metric, the coding performance at T is measured by the difference compared to Full-transcoding Anchor:







Where is the bitrate of representation n for the system under test and  is the Full-transcoding Anchor bitrate of the highest quality representation. It may well be the case that  and  are identical, see also requirement 5e in [1]. A positive number corresponds to bitrate overhead for the system under test compared to the Full-transcoding Anchor at the same quality.

Objective method for measuring coding performance at U
As a measure of coding performance at U, the bitrate of each representation coded by the anchor is compared with the bitrate of a corresponding representation coded by the system under test. In order to enable a fair comparison, the bitrate of the anchor is interpolated to match the PSNR of the system under test. To enable interpolation of anchor bitrates, additional bitstreams generated using HM-16.15 with integer qp values {22,27,32,37,42} will be used. The performance at U for a representation n can be described by the difference to the Simulcast Encoded Anchor:






Where  is the bitrate of representation n for the system under test and  is the interpolated Simulcast Encoded Anchor bitrate of representation n. A positive number corresponds to bitrate overhead for the system under test compared to the Simulcast Encoded Anchor at the same quality.
	
As an additional metric, the coding performance at U for a representation n is measured by the difference to the Full-transcoding Anchor:






Where  is the bitrate of representation n for the system under test and is the interpolated Full-transcoding Anchor bitrate of representation n. In order to enable interpolation of anchor bitrates, the full transcoding done for the anchor in system B is done using integer qp values {17,22,27,32,37}. A negative number corresponds to bitrate savings for the system under test compared to the Full-transcoding Anchor at the same quality.
Objective method for measuring complexity at A and B

Submissions shall report encoding times for System A and System B in relation to the anchors being run at the same platform. This means that each proponent is required to generate the anchors in order to measure the anchor run times.

As a measure of complexity at A, the encoding time of each submission should be compared to the encoding times of the two anchors at A by computing the ratios:
 








Where is the encoding time to generate all representations for the submission at A and is the encoding time to generate all Simulcast Encoded Anchor representations at A. is the encoding time for the Full-transcoding Anchor at A to generate the highest representation.

As a measure of complexity at B, the encoding time of each submission is compared to the encoding time of the Full-transcoding Anchor at B by computing the ratio: 






Where is the processing time for the submission at B to process representation n and is the decoding and encoding times for the Full-transcoding Anchor at B to generate representation n. Full-transcoding Anchors are generated by decoding using HM followed by encoding using HM.

Subjective evaluation
Subjective evaluation may be performed by experts at the 120th MPEG meeting to assess the subjective quality of the submissions in relation to the reported objective results.

Participation fee
Participation in the call will not be associated with any fee.
[bookmark: _Ref465329326]Logistics
Prospective contributors of responses to the Call for Evidence should contact the following people:
Jörn Ostermann (MPEG requirements chair)
Leibniz Universität Hannover.
Institut für Informationsverarbeitung
Tel. +49-5117625316, email ostermann@tnt.uni-hannover.de
Kyungmo Park
Samsung
[bookmark: _GoBack]Tel. +82 10 3041 9855, email kyungmo.park@samsung.com

Expressions of interest to submit a response shall be made by contacting the people above on or before September 15, 2017. Interested parties are kindly invited to express their intent as early as possible. 

Details on how to format and submit documents, bitstreams, and other required data will be communicated directly to those who express an interest of participation.

Test sequences, anchors, and configuration files to generate the anchors will also be made available by contacting one of the above individuals.
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(Transcoder)	



System	C	
(Decoder)	



S	 T	 U	 V	










System	A	

(Original	encoder)	

System	B	

(Transcoder)	

System	C	

(Decoder)	

S	 T	 U	 V	


