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Functionality addressed

Improve the motion coding efficiency of the temporally enhanced picture.
Description of tools

At the Busan meeting, an input on the motion prediction of temporally enhanced picture was contributed (JVT-O058).

In the current version of the JSVM, the motion prediction scheme is integrated for motion coding efficiency of the picture which has corresponding base layer picture. But the motion coding of temporally enhanced picture is processed independently. We can use temporal direct mode (TDM) for coding of the motion of temporally enhanced picture. Further more TDM can be used as motion predictor. We will provide motion prediction scheme with TDM predictor to temporally enhanced picture as like the motion prediction of a picture with base layer picture. The object of this CE is to improve the motion coding efficiency of temporally enhanced picture by motion prediction with TDM predictor.
Anchor: TDM in open loop MCTF structure
The purpose of tool 0 is to make TDM available within MCTF structure.
JSVM 1.0 has open loop MCTF structure of enhancement layer. So, for enabling TDM within open loop MCTF, we will separate MCTF analysis into 2 stages similar to H.264 analysis in JSVM. First stage is the motion estimation without decomposition. Second stage is decomposition with pre-estimated motion in stage 1. This separation enables us to use TDM within open loop MCTF structure. We apply TDM to temporally enhanced picture.

In this 2 stage process, the combination of motion and update step is not optimal in view point of RD because the pre-estimated motion in stage 1 is not optimal with the update step. To overcome this draw back, some kind of closed loop type motion/update step combination should be studied. But the study on the closed loop processing is outside range of this CE. So, the anchor performance will come from 2 stage MCTF analysis with motion/update step mismatch.
TOOL 1: Motion prediction from TDM with current layer motion
JSVM 1.0 supports the motion prediction scheme for motion coding of the picture with corresponding base layer picture. TDM of tool 0 is used as motion predictor of temporally enhanced picture. Motion prediction scheme is applied to the temporally enhanced picture with the motion predictor from TDM. This tool still has draw back of motion/update step mismatch in tool 0.
TOOL 2: Motion prediction from TDM using base layer motion
In the multi-layer structure with MCTF, motion of TDM can be driven from the base layer motion for temporally enhanced picture under the consideration of spatial resolution difference. Base layer motion comes from the picture which is the nearest of the temporally enhanced picture. This tool does not require 2 stage process of MCTF analysis. So, there is no mismatch draw back of tool 1. This tool comes from JVT-O058
Syntax and semantics modifications

· No additional syntax is required.
· Several semantics relevant to TDM and motion prediction should be changed.

· Several decoding processes relevant to TDM and motion prediction should be added.

Expected JSVM modifications

For the test of tool 1, MCTF analysis process will be separated by 2 stages.
· Make TDM enabled in open loop MCTF structure.

· Motion prediction with TDM.
Expected gains

We expect performance improvement relevant to motion coding of temporally enhanced picture.
Core experiment conditions

Coding conditions

Add proposed feature to the updated JSVM software after 72nd MPEG meeting. Compare PSNRs with and without the feature.
Test set 1
Adjusted Munich configuration from RWTH (will be released within 2 weeks from Busan)
Test set 2
Adjusted Palma configuration from RWTH (will be released within 2 weeks from Busan)
Test set 3
Slight changes to test set 1. (Changes are indicated in yellow)

	
	QCIF@7.5Hz
	QCIF@15Hz
	CIF@15Hz
	CIF@30Hz
	4CIF@30Hz
	4CIF@60Hz

	BUS
	64
	96
	192

384
	512
	X
	X

	FOOTBALL
	128
	192
	384

512
	1024
	X
	X

	FOREMAN
	32
	48
	96

192
	256
	X
	X

	MOBILE
	48
	64
	128

256
	384
	X
	X

	CITY
	64
	128
	256
	512
	1024
	2048

	CREW
	96
	192
	384
	750
	1500
	3000

	HARBOUR
	96
	192
	384
	750
	1500
	3000

	SOCCER
	96
	192
	384
	750
	1500
	3000


Evaluation criteria

All test set will provide the results with and without update step. Measure impact on bitrate/PSNR using provided data.
Time lines

· Poznan -1W: Submissions of results and verifications.

· Poznan:         Report of the coordinator on the consistency of the submissions.
























































































































































































































