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1. Introduction

A proposal is made to define a Surveillance Profile for scalable video coding in JVT with the aim of creating a subset of tools for applications requiring  low-delay, low-complexity encoder and decoder solutions and defining those in one specific profile.

2. Definition of video coding tools for the Surveillance profile
The video coding tools to be included/excluded in this profile are suggested in the following table:

Table 1. Surveillance Profile Tools
	Video Tools
	Included in Surveillance Profile
	Restrictions in Surveillance Profile

	IDR-slice
	X
	Definitely needed for easy random access. See comments below this table.

	I-slice
	X
	

	P-slice
	X
	

	B-slice
	X
	Still under discussion. Maybe not used as reference? Maybe restrict the number of compensations in consecutive MBs similarly to MaxMvsPer2Mb to limit complexity

	SP-slice
	No
	

	KeyPicture
	No
	Not needed, because FGS is not used. This would introduce additional memory constraints.

	Motion vector block sizes 
	X
	All, 16x16 to 4x4. Some restriction on number of 4x4 vectors maybe placed (TBD).

	Multiple Reference frames
	X
	See comments below this table

	16 bit 4x4 transform and quantization
	X
	

	8x8 transform and quantization
	X
	See comments below this table

	1/4 pel motion vector resolution 
	X
	

	Interlace Coding Tools – Adaptive field/frame at sequence level
	X
	For levels supporting interlace video

	Intra Predictions Modes
	X
	Maybe not all possible modes to be supported

	VLC 
	X
	 

	CABAC
	X
	

	Startcodes (in Network Adaptation Enabling Layer)
	X
	

	Loop filter 
	X
	Allow option in the Sequence/Picture layer to flag that Loop filter is switched off.

	Data Partitioning
	No
	

	Motion vector restriction 
	X
	See restrictions in Table 2

	Chroma resolution
	4:2:0
	

	Number of bits per Luma and Chroma component
	8
	

	Quantization
	X
	Fixed and same for Luma and Chroma? (should use same settings as Baseline)

	MCTF update
	No
	Not obligatory in the decoder

	Spatial Scalability
	X
	Only dyadic factors, but maybe different for horizontal/vertical (e.g. 2CIF – CIF scalability)

	Fine Grain Scalability
	No
	

	Coarse grain SNR scalability
	X
	Some restriction on the number of layers TBD

	Multi-loop decoding
	X
	Maybe make this level dependent. Still under discussion, may not be needed if coding efficiency can be sufficiently achieved without it.

	Slice Groups (FMO)
	X 
	Interactive Region of Interest on slice level (MB aligned). This will enable Interactive ROI support for bitstream parsers and decoding. How many groups should be supported? Level dependent? (e.g. AVC, Base line profile supports up to 8).

	Weighted prediction
	No
	

	Temporal direct mode
	No
	Only spatial direct mode supported


IDR slices:

IDR slices must be supported, however, it is not necessary to constraint their frequency. Imposing a minimum IDR frequency may prevent the effective use of GDR (for example in optimizing random access) which is a useful feature in video surveillance. 

Multiple References:

Maximum 5 for both P and (if supported) B pictures (this implies 1 future reference frame in B and maximum of 4 past frames) for all resolutions. In SVC the maximum number of temporal level is equal to log2(num_ref_frame-1) (see JVT-P014). So in order to support a minimum of 3 temporal levels, support for 4 references frames is a minimum for all resolutions.

8x8 transform:

8x8 transform is supported only by FREx. The additional complexity linked to the use of 8x8 transform might not be necessary (at least for resolution CIF and under). 

CGS:

A maximum of 3 CGS layer should be authorized per spatial resolution. Note that this would already multiply the memory requirement by 3 if multiple decoding loops are allowed. 

In fact what needs to be constrained is the maximum number of MBs to be decoded, from the current layer and from all layers it depends on. 

3. Definition of Levels for Surveillance Profile

Within the Surveillance Profile, levels are defined as in Table 2.  

 Table 2. Surveillance Profile Levels (from AVC Baseline Profile)
	Level number







	Max macroblock processing rate MaxMBPS (MB/s)
For the layer (n)


	Max frame size MaxFS (MBs)




	Max decoded picture buffer size MaxDPB (1024 bytes for 4:2:0)
For the layer (n)

	Max 
video
bit rate MaxBR 
(1000 bits/s,
1200 bits/s, cpbBrVclFactor bits/s, or cpbBrNalFactor bits/s)

For the layer (n)
	Max
CPB size
MaxCPB
(1000 bits,
1200 bits, cpbBrVclFactor bits, or cpbBrNalFactor bits)
	Vertical MV component range 
MaxVmvR
(luma frame samples)




	Min compression ratio MinCR





	Max number of motion vectors per two consecutive MBs 
MaxMvsPer2Mb




	1
	1 485
	99
	148.5
	64
	175
	[‑64,+63.75]
	2
	-

	1b
	1 485
	99
	148.5
	128
	350
	[‑64,+63.75]
	2
	-

	1.1
	3 000
	396
	337.5
	192
	500
	[‑128,+127.75]
	2
	-

	1.2
	6 000
	396
	891.0
	384
	1 000
	[‑128,+127.75]
	2
	-

	1.3
	11 880
	396
	891.0
	768
	2 000
	[‑128,+127.75]
	2
	-

	2
	11 880
	396
	891.0
	2 000
	2 000
	[‑128,+127.75]
	2
	-

	2.1
	19 800
	792
	1 782.0
	4 000
	4 000
	[‑256,+255.75]
	2
	-

	2.2
	20 250
	1 620
	3 037.5
	4 000
	4 000
	[‑256,+255.75]
	2
	-

	3
	40 500
	1 620
	3 037.5
	10 000
	10 000
	[‑256,+255.75]
	2
	32

	3.1
	108 000
	3 600
	6 750.0
	14 000
	14 000
	[‑512,+511.75]
	4
	16

	3.2
	216 000
	5 120
	7 680.0
	20 000
	20 000
	[‑512,+511.75]
	4
	16

	4
	245 760
	8 192
	12 288.0
	20 000
	25 000
	[‑512,+511.75]
	4
	16

	4.1
	245 760
	8 192
	12 288.0
	50 000
	62 500
	[‑512,+511.75]
	2
	16

	4.2/Lo
	491 520
	8 192
	12 288.0
	50 000
	62 500
	[‑512,+511.75]
	2
	16

	4.2/Hi
	522 240
	8 704
	13 056.0
	50 000
	62 500
	[-512,+511.75]
	2
	16

	5
	589 824
	22 080
	41 400.0
	135 000
	135 000
	[‑512,+511.75]
	2
	16

	5.1
	983 040
	36 864
	69 120.0
	240 000
	240 000
	[‑512,+511.75]
	2
	16


	Level number







	Max macroblock processing rate MaxMBPS (MB/s)
For all decoded layers (0..n)


	Max decoded picture buffer size MaxDPB (1024 bytes for 4:2:0)
For all decoded layers (0..n)

	Max 
video
bit rate MaxBR 
(1000 bits/s,
1200 bits/s, cpbBrVclFactor bits/s, or cpbBrNalFactor bits/s)

For all decoded layers (0..n)

	1
	4 456
	TBD (not needed for single loop)
	128

	1b
	4 456
	TBD (not needed for single loop)
	256

	1.1
	9 000
	TBD (not needed for single loop)
	384

	1.2
	18 000
	TBD (not needed for single loop)
	768

	1.3
	35 640
	TBD (not needed for single loop)
	1 536

	2
	35 640
	TBD (not needed for single loop)
	4 000

	2.1
	59 400
	TBD (not needed for single loop)
	8 000

	2.2
	60 750
	TBD (not needed for single loop)
	8 000

	3
	121 500
	TBD (not needed for single loop)
	20 000

	3.1
	324 000
	TBD (not needed for single loop)
	28 000

	3.2
	648 000
	TBD (not needed for single loop)
	40 000

	4
	737 280
	TBD (not needed for single loop)
	40 000

	4.1
	737 280
	TBD (not needed for single loop)
	100 000

	4.2/Lo
	1 474 560
	TBD (not needed for single loop)
	100 000

	4.2/Hi
	1 566 720
	TBD (not needed for single loop)
	100 000

	5
	1 769 472
	TBD (not needed for single loop)
	270 000

	5.1
	2 949 120
	TBD (not needed for single loop)
	580 000


Comments: 
-  Limit the maximum aspect ratio (Horizontal size / Vertical size) to 4:1.

-  It may also be acceptable to have no maximum motion vector range (constrained by the picture size). TBD.

-  HRD buffer (what used to be called VBV in MPEG-2) size is the maximum size that an encoder can assume and is the minimum size that decoder must have.

In comparison with AVC, in SVC it is not sufficient to declare the current level and profile: it is necessary to define how the levels and profiles of the different layers interact. We propose the following rules extensions:

· The levels of the different layer shall be strictly non-decreasing, i.e. if layer 3 is of level 2, then layer 0 to 2 are not allowed to be of level higher than 2
· A layer of a given profile shall only include layer of the same profile, or of a profile (or part of profile) which can be decoded by the profile of the current layer, e.g. if layer 3 is coded using profile X which doesn’t support 8x8 transform, then layer 0 to 2 can not be coded with profile Y which allows such transform, unless a flag is used that specify that such transform are not used (see constraint_set0_flag)

· An additional set of constraints should specify the maximum total number of MB needed to decode a layer, including the number of MB of previous layers (to be added to the MaxMBPS)

· There are 3 types of bitrate constraints in SVC: the bitrate of the current layer, the total bitrate of the current layer and all sub layers, and the bitrate of the current layer and the bitrate of all layers that are needed for the decoding of the current layer. 

· If multiple loop decoding is allowed, then the size of the DPB should also be specified for the current layer AND for all sub layers.

4. Discussion

In this profile the use of B-frames is (possibly) allowed. An encoder used for the video surveillance applications can choose to not use the B-frames to have low delay. In the past this type of approach may have put unnecessary cost burden on the decoders as the B-frames required more memory and the cost of memory was high in comparison to the rest of the system’s cost. However, in scalable JVT multiple reference frames are already used for prediction in P-frames. Proposal here keeps the total number of frames, used as reference, the same for both P and B frames.  Incremental cost to support B-frames now is related to mainly the logic or the software code and the reference memory access to implement B-frame decoding. Considering the benefit of achieving wider interoperability with other applications, this is considered to be a good compromise. Additionally, further restrictions on the number of motion compensation operations (in consecutive MBs) may be added in some levels.

The maximum number of reference frame should be based on the profile (as for AVC). 
There is no restriction on the Slice Type. For error resilience purposes encoder can choose to limit the slice types such that they are independently coded.

A higher Level decoder in Surveillance Profile must be able to decode the bit stream compliant with a lower level in the profile.

It may also be acceptable to have unconstrained maximum motion vector range (constrained by the picture size).
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