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1. Introduction

In the 4th JVT meeting, FMO mode 3 is adopted in the JVT FCD [1] to support the rectangular slice structure [2].  FMO mode 3 describes that the rectangular slice structure can be useful for the coding efficiency.  With use of FMO mode 3 in this document, we show how the rectangular slice structure can be effectively used to provide the region of interest (ROI) coding scheme which have been proposed since the 1st JVT meeting [3][4][5]. In this scheme, the overlapped MB allocation map is used to reduce the boundary effects.

Another usage of the overlapped MB allocation map is proposed to improve the redundant coding method for the purpose of the error robustness. The ROI concept is applied for the better subjective quality in the error prone environment.

We also propose the omission of the MB allocation map to improve the coding efficiency.

2. ROI coding using FMO mode 3 (Information)

In JVT-C096 [5], the sub-picture coding method can remarkably improve the subjective quality. It is due to the ROI concept that human eyes are more sensitive to the ROI than any other regions. In the sub-picture coding, the foreground region is coded in high quality by using a low QP value and the background region is coded in low quality by using a high QP value, and the foreground region is better protected to the network channel error than the background region. The QP value is gradually increased from foreground to background region to reduce the boundary effects.

[image: image9.wmf]Since the MB allocation map overlapping is allowed in the FMO mode 3, the overlapped MB allocation map can be formed as shown in Fig. 1 (a). Note that the overlapped area is coded only once in the inner slice group, which is indicated by the inside rectangular shape in Fig. 1 (a). Only the not overlapped area is coded in the outer slice group. The inner slice group should have the smaller slice group id than the outer one to be consistent with the JVT FCD. To reduce the boundary effects, the QP value(s) of the slice(s) of the outer slice group should be higher than that of the inner slice group and lower than that of the leftover slice group.

3. Redundant coding using overlapped rectangular slices

According to the current JVT FCD, when the MB allocation map is overlapped, the MBs in the overlapped area always belong to the slice group of smaller id.  Fig. 1 shows two cases of the overlapped MB allocation map: Fig. 1 (a) shows the case that one map is completely included in the other and Fig. 1 (b) shows the case that the maps are partially overlapped, which is used by the term of “not included”.

In case of Fig. 1 (a), suppose that the id of the inner slice group is bigger than that of the outer one, then no MB will be assigned to the inner slice group, which seems to be of no use. The Fig. 2 (b) case would seldom be used either.  Therefore, we propose that in both cases the overlapped area should be coded redundantly. In both cases, the ROI region is redundantly coded when it is overlapped.  Since the ROI region is better protected, this method will result in the improvement of the subjective quality.

4. Omission of the MB allocation map

The amount of the bits for the MB allocation map is large especially in case of FMO mode 2. With QCIF image, the amount of the bits for the MB allocation map of the FMO mode 2 would be 85% of the whole amount of the bits for the picture parameter set. It would be 95% in case of the CIF image. In some cases, the MB allocation map would not change frame by frame.

Therefore, we propose to add a one-bit flag to indicate the omission of the MB allocation map. In case of the omission, the MB allocation map of the most recently decoded frame should be used.  The one-bit flag can be located right before the mb_allocation_map_type to omit the MB allocation map regardless of MB allocation map type. This can be limited only to the FMO mode 2 by locating it if mb_allocation_map_type is equal to 2.

5. Conclusions

We introduce the method to implement the ROI coding by using FMO mode 3 in this document.  The annoying boundary effects between the foreground and the background region are reduced by using the MB allocation map overlapping. In addition, we propose the redundant coding scheme to clarify the FMO mode 3 especially when the MB allocation maps are overlapped.  Since the ROI is better protected as the result of redundant coding, the subjective quality is improved in error prone environment.  We also propose the method to omit the MB allocation map, which can be burdensome to the picture parameter set.
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Fig. 1. Overlapped MB allocation map
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