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Abstract

In addition to an application scenario we reported at the Awaji meeing, we have reached the conclusion that other kinds of applications are also excluded by the current HRD model. In general this concerns systems that are required to support fast random access. In order to support such applications, the HRD model should also allow encoding minimum start-up delay values in addition to the relatively long values that are required now.

Background

The JVT group has a mandate to produce a generic standard which should be building block for many different kind of applications. To quote section 0.3 of the current draft : “This Recommendation | International Standard is designed to cover a broad range of applications for video content including but not limited to the following:
CATV
Cable TV on optical networks, copper, etc.

DBS
Direct broadcast satellite video services

DSL
Digital subscriber line video services

DTTB
Digital terrestrial television broadcasting

ISM
Interactive storage media (optical disks, etc.)

MMM
Multimedia mailing

MSPN
Multimedia services over packet networks

RTC
Real-time conversational services (videoconferencing, videophone, etc.)

RVS
Remote video surveillance

SSM
Serial storage media (digital VTR, etc.)”
In many of these applications a fast decoder response (during start-up and also in case of random-access)  is  obviously an essential requirement. Furthermore we should take notice that there is no guarantee that an underlying transport layer will be able support this functionality. I.e. there are various transport layers and media storage formats  that do not (many would argue: should not) support management of video decoder code buffer (and consequently decoder start-up) delays. Therefore this is functionality that needs to be added in the video layer. During the design of JVT HRD model, members have addressed this and related requirements. In fact it was reported that the current model has superior maximum delay performance. However, correct analysis of VBR scenarios shows that,  if we compare a best case “conventional” delivery schedule with a best case CAT delivery schedule, at many random access points the CAT model will have inferior (i.e. longer) delays. This is demonstrated in the following graphs.

A VBR scenario according to the current (CAT) model 

The current model has the constraint tai(n) = taf(n-1), i.e. when the final arrival time of the preceding picture (= taf(n-1)) is larger than a certain cpb_removal_delay value (= dashed line in the graph below) the initial arrival time of picture n (=tai(n)) is equal to taf(n-1);


Notes:

· To demonstrate the effect of the current and the proposed model in a small graph, all pictures are considered to be “random access” entry points i.e. I pictures.

· Thanks to the timing “freedom” that was added to the model by adopting the initial_cpb_removal_delay_offset, we can minimize the first picture’s code buffer delay as shown above. I.e. transmission of the first picture is postponed until just before code buffer underflow would happen. However the following picture delays become increasingly large (compared with “conventional” delays e.g. as shown in the following figure). These large delays are caused by the current tai(n) constraint.

Proposal for an improved CAT model

To also allow coding of shorter and minimum code buffer delay values, the model should also allow arrival time values that are larger than the final arrival time of the preceding picture i.e

tai(n) >= taf(n-1)

The VBR scenario with the improved CAT model

By relaxing the tai(n) constraint to tai(n) >= taf(n-1) code buffer delays can be made significantly shorter as in conventional (e.g. MPEG-2) applications. This is shown in the following graph:


Conclusion

By relaxing the tai(n) constraint as proposed above we can easily add fast random access functionality to the HRD’s CAT model.
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