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2 Functionality addressed
This CE addresses the following aspects of Region-of-Interest (ROI) scalability:
· coding efficiency improvement
· method to signal the processes of ROI handling

Tools relating to two different kinds of ROI scalability will be investigated under a common set of test conditions:
· Pre-defined ROI tool: The ROI is pre-defined during encoding.
· Dynamic ROI tool: The ROI may change, appear and disappear during coding.
· Interactive ROI tool: The ROI is not defined and not fixed during encoding. The user selects ROI interactively at decoder-side after bitstream is encoded.
3 Tool Descriptions
Tool 1: New FMO Type for Interactive ROI Scalability [JVT-Q020]
This is a tool to improve the coding efficiency of Interactive Region of Interest (IROI) scalability. IROI scalability can be supported by coding rectangular grid of MBs as independent slices. This can be achieved using existing FMO map type 2: foreground + leftover slice groups or FMO map type 6: explicit assignment. A new FMO map type 7: grid slice group is proposed to save overhead bits for coding rectangular grid slices.
Tool 2: Stream Structure and CABAC Improvement for Interactive ROI Scalability [JVT-Q021]
This is a tool to improve the coding efficiency of Interactive Region of Interest (IROI) scalability. In IROI coding, a picture is divided into many rectangular grid slices. One problem with dividing into many slices is the huge overhead of coding many NAL unit headers and slice headers using JSVM stream structure because each quality layer is coded in a separate slice. A new stream structure is proposed to reduce the header overhead, where several quality layers are coded in one ROI slice. For N quality layers, the header overhead can be reduced by a factor of approximately N times. Another problem with dividing into many slices is the reduced coding efficiency of CABAC due to more initialization and less updating of CABAC contexts. Inter quality layer context continuation is proposed to improve the coding efficiency of CABAC. In inter quality layer context continuation, the context states are used continuously through all quality layers in a slice without initialization.
Tool 3: Improve high-level syntax in dynamic ROI conditions [JVT-O018]
This tool is to reduce the overhead on high-level syntax in dynamic ROI conditions. Current implementation of dynamic frame partition by FMO is to insert a picture parameter set before every frame that its partition is different to previous frame. In an extreme case, to insert a PPS before every frame will cost about 4-6k bits/sec. The cost is unacceptable in low and very-low bit rate conditions.
4 Testing conditions
Software
The latest JSVM4 software output from this 17th JVT meeting will be used by all the participants for this CE. This software shall have implementation of FMO tool. The software will be sent to the participants by the coordinator to synchronize the anchor software, once the software is released by the JSVM software AHG. Every modified software source will be shared across all participants and verificators of this CE.

Coding Conditions
Tool1 and Tool2:
	Sequence
	Format
	
	Bit rates (kbit/sec)

	Crew, Soccer
	Layer 0

CIF 30Hz
	I P P P

Intra Period = 30
	768

	
	4CIF 30Hz

whole frame & ROI
	I I I I
	1536
	1792
	2048
	2560
	3072


Tool 3:

Frame size:
QCIF and CIF

Test sequences:

    ‘Bus’, ‘Crew’, ‘Football’, ‘Foreman’, ‘Harbour’ and ‘Soccer’

Frame rate:


1. base layer:


7.5Hz

2. 1st upper layer:

15Hz

3. 2nd upper layer:

30Hz

ROI conditions:

1. Single ROI

2. Multiple ROIs

ROI Description
The percentage of ROI slices on whole frame size is:

a) Single ROI condition:

15% ~ 30%

b) Two ROIs condition:


20% ~ 40%

c) Three ROIs condition:

25% ~ 50%

For tools relating to pre-defined ROI, ROI description is pre-defined for each test sequence.
For tools relating to interactive ROI, a set of multiple possible ROI descriptions is defined for each test sequence. The actual ROI region to be compared will be selected randomly after the bitstreams are encoded and submitted. This is distinguished from pre-defined ROI.
The ROI descriptions shall be generated using eye tracker. It can include single or multiple ROIs. The number of ROI can change from picture to picture.

The ROI description shall follow a fixed format (see below) and the parsing of the ROI description will be implemented into the JSVM4 software used for this CE.


[image: image1]
where each line specifies the ROI (or multiple ROIs) of each frame (e.g. N1, N2)

xi specifies the horizontal coordinate of top-left corner of the ith ROI from the top-left corner of the picture in pixel unit

yi specifies the vertical coordinate of top-left corner of the ith ROI from the top-left corner of the picture in pixel unit

wi specifies the width of the ith ROI in pixel unit

hi specifies the height of the ith ROI in pixel unit

Anchors
The following anchors should be generated and compared against:

	Anchor #
	Description

	Anchor1
	JSVM4 without ROI coding

whole picture coded as 1 slice group

	Anchor2
	non-scalable JM10 without ROI coding

whole picture coded as 1 slice group

	Anchor3
	JSVM4 with pre-defined ROI coding
FMO type 2 to describe the pre-defined ROIs as foreground slice groups

	Anchor4
	Current FMO methods related to ROI


Anchor1, Anchor3, Anchor4 and proposed tools will have the same AVC base layer

Random ROI Test
For tools relating to interactive ROI, the proponents shall submit the encoded bitstreams according to the timeline. After bitstream submission, 2 sets of ROI descriptions will be selected randomly to simulate interactive user-selection of ROI. The submitted bitstreams will be extracted, decoded and evaluated according to these 2 ROI descriptions. No re-encoding is allowed.

Evaluation criteria
For tools proposing coding efficiency improvement, the following evaluation criteria are used.
Objective test results
PSNR and/or the percentage bitrate saving can be used to evaluate the improvements.
PSNR (Luma) results generated for the whole frame and ROI region will be compared for the tool against the anchor.

The percentage bitrate saving at the same PSNR can also be compared, where it is computed by:

percentage bitrate saving = 100% * (anchor_rate – tool_rate)/anchor_rate
A tool to compute PSNR of ROI region (“ROI_PSNR” tool) will be provided to all proponents.
Subjective visual tests
Subjective visual test will be used to confirm the consistency of the objective test results.
Time lines
	Time
	Action to take
	Action by

	Nice+2W
	ROI descriptions will be ready
	CE coordinator

	JSVM4
	Release of JSVM software used for this CE
	JSVM S/W AHG

	Bangkok-4W
	Final update of technical description of tool being proposed
	Proponents

	Bangkok-3W
	Submission of software and bitstream

Random selection of ROI description
	Proponents

CE coordinator

	Bangkok-2W
	Submission of extracted bitstreams, YUV files & PSNR results

Submission of verification results
	Proponents

Verificators

	Bangkok-1W
	Submission of technical contribution

Submission of verification report
	Proponents
Verificators





N1 = (x1,y1,w1,h1), (x2,y2,w2,h2), etc…
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