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Functionality addressed

Extended Spatial Scalability.

The goal of this CE is to improve the upsampling processes applied in extended spatial scalability as described in the JSVM2. This basically addresses the intra texture, residual and  motion upsampling.

Proposal 1 – JVT-O008 - texture and residual upsampling

In the JSVM2, the texture and residual upsampling process for the extended spatial scalability are very similar to the 1/4-pel inter pixel interpolation for motion compensation. The upsampling of a sample at a 1/4-phase position will have to first go through the corresponding 1/2-pel interpolation.

In this part of the CE, we will study direct-interpolation procedures for the texture and residual upsampling process to reduce the complexity in upsampling and in the meanwhile improving the coding performance. Basically, a new interpolation filter will be applied for each corresponding interpolation phase shift.  In addition of testing 1/4-pel interpolations, we will test also 1/8-pel-interpolation accuracy as well as 1/16-pel accuracy.  Specifically, for residual upsampling, the 2-tap linear interpolation will be tested, to be consistent with the current design for the typical dyadic scalability case.

Syntax and semantics modifications

No modification of the syntax.

Expected SVM modifications

To be provided 4 weeks after 15th JVT meeting (Busan)
Proposal 2 – JVT-O041/O042 - motion upsampling
The JSVM2 contains two tools supporting Extended Spatial Scalability, one called ESS_3_2 with a limited enhancement / base layer ratio of 3/2, [JVT-O42], one called ESS_Generic supporting any ratio, [JVT-O41]. Proposal2 consists in providing a complexity reduction by fully unifying these solutions while improving the coding performance.

ESS_3_2 applies a down-top motion upsampling, that is, from the base to the enhancement layer. Inversely, ESS_Generic applies a top-down motion upsampling, that is, from the enhancement to the base layer. In this latest solution, each 4x4 enhancement layer block first inherits from its corresponding base layer block. An analysis process is then applied to derive MB partitioning, sub-partitioning and types. Proposal2 consists in adapting this approach to perform a down-top upsampling similar to what is done in the ESS_3_2 solution. 

Syntax and semantics modifications

No modification of the syntax.

Expected SVM modifications

To be provided 4 weeks after 15th JVT meeting (Busan)
Proposal 3 – combination of Proposal 1 and Proposal 2
This is to test the best combination of texture, residual and motion upsampling tools, in terms of compromise complexity/coding efficiency.

Syntax and semantics modifications

No modification of the syntax.

Expected SVM modifications

Merging of proposal 1 and proposal 2.

Expected gains

Simplifications and coding efficiency improvements compared to JSVM2.

Core experiment conditions

Coding conditions

The same tests conditions than CE10 of Hong-Kong meeting, as described in [JVT-O039], will be used (cf following table). Coding parameters will be those that were used for CE10 of Hong-Kong meeting.
	Ratio

Low/High

¾
	bitrates 
	Low - 528*432@30HZ
	High - 704*576@30HZ

	
	City
	810 kbps
	1024 kbps

	
	Crew, Harbour, Soccer
	1190 kbps
	1500 kbps

	Ratio

Low/High

2/3
	bitrates
	Low - 448*384@30HZ
	High - 672*576@30HZ

	
	City
	720 kbps
	1000 kbps

	
	Crew, Harbour, Soccer
	1050 kbps
	1470 kbps

	Ratio

Low/High

3/5
	bitrates
	Low - 384*336@30HZ
	High - 640*560@30HZ

	
	City
	610 kbps
	980 kbps

	
	Crew, Harbour, Soccer
	890 kbps
	1430 kbps


Evaluation criteria

Proposal(s) will be added to J-SVM2 software delivered after Busan meeting.

Bitstreams, PSNR and decoded sequences will be provided and compared.

Performance of :

(a) JSVM2 – dyadic (Spatial Scalability Type 1), with upsampling of decoded base layer pictures

(b) JSVM2 – ratio3/2 (Spatial Scalability Type 2), with upsampling of decoded base layer pictures

(c) JSVM2 – generic (Spatial Scalability Type 3)

(d) Proposal 1

(e) Proposal 2

(f) Proposal 3

will be compared.

Additionally, the following experimentations will be achieved:

· Checking of the cropping functionality as described in JSVM2. Test conditions will be those used for experiments described in JVT-O008.

· Comparison with the single layer case. Coding parameters (base and enhancement layer bitrates, GOP size, intra period, …) will be adapted. 

· PSNR, computed as described in w6719, will be the primary method of evaluation although perceptual evaluation may provide additional guidance. 

· PSNR values should be measured on a frame-by-frame basis with respect to the reference sequences generated as described in [JVT-O039]. PSNR values should be averaged over the sequence.
Time lines

Busan + 4W: Formal description of proposal(s) + test sequences & coding parameters.

Poznan -1W: Submission of results and verifications.

Poznan: Report on the validity of proposed tools.

All data will be provided via FTP from ftp://ftp3.itu.int.
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