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1. Introduction
In this document, we report the results of Core Experiments on Improved Macroblock Prediction Modes (VPM2) defined in VCEG-O61[1]. Currently, we conducted CE1.2 using UVLC and verified that it can save average bit 3.60% for single reference frame, 4.10% for 5 reference frames.

2. Test Conditions

Test conditions of experiment are same as CE1.2 (described in Section 3.1 of VCEG-O61). 

Adaptive search window is not used (it means that _FAST_FULL_ME macro of TML software is defined). 

Simulation software is based on H.26L TML9.0 software and we implemented this Core Experiments independently. 

Anchor bit-streams are generated by the TML9.0 software.  

Objective quality is evaluated using RD-curves. And bit rate reduction and improvement of Luma PSNR are calculated by the avsnr4 software[4].

3. Experiment Results

3.1 Multiple Reference Frames

In this experiment, the number of the reference frames is 5. Table 1 shows the differences of bitrate and Luma PSNR between VPM2 and TML9.0. Figure 1-7 show the RD-curves. The results of VPM2 are superior to TML9.0 in all sequences. Except Container, more than 3.5% bits can be reduced compared to TML9.0. Average bit saving and PSNR gain of all sequences are 4.10% and 0.20dB, respectively.

Table 1 Difference of Bitrate and PSNR (5 Reference Frames)

Sequence Name
Difference of Bitrate (%)
Difference of PSNR (dB)

Container (QCIF,10fps)
-1.40 
0.07 

News (QCIF,10fps)
-3.51 
0.20 

Foreman (QCIF,10fps)
-5.32 
0.27 

Paris (CIF,15fps) 
-3.90 
0.20 

Silent Voice (QCIF,15fps)
-4.83 
0.24 

Mobile (CIF,30fps)
-4.61 
0.22 

Tempete (CIF,30fps)
-5.11 
0.22 

Average
-4.10
0.20

3.2 Single Reference Frame
In this experiment, the number of reference frame is 1. Table 2 shows difference of bitrate and Luma  PSNR between VPM2 and TML9.0. Figure 8-14 shows RD-curves. The results of VPM2 are superior to TML9.0 in all sequences. Average bit saving and PSNR gain of all sequences are 3.60% and 0.17dB, respectively. 

Table 2 Difference of Bitrate and PSNR (Single Reference Frame)

Sequence Name
Difference of Bitrate (%)
Difference of PSNR(dB)

Container (QCIF,10fps)
-3.53 
0.16 

News (QCIF,10fps)
-2.68 
0.15 

Foreman (QCIF,10fps)
-5.50 
0.26 

Paris (CIF,15fps) 
-3.08 
0.16 

Silent Voice (QCIF,15fps)
-3.74 
0.18 

Mobile (CIF,30fps)
-3.00 
0.14 

Tempete (CIF,30fps)
-3.66 
0.15 

average
-3.60
0.17

4. Conclusion

VPM2 method of Core Experiments on Improved Macroblock Prediction Modes shows average bit saving 3.60%(single reference frame), 4.10%(5 reference frame) and average PSNR gain 0.17dB(single reference frame), 0.20dB(5 reference frame) under the condition of CE1.2. Especially we note that VPM2 show significant improvement for all sequences.

By the results of this core experiment, effectiveness of VPM2 method is verified. We believe that VPM2 is a valuable tool incorporating into the next TML.
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Figure 1 RD-curves of “Container”                                  Figure 2　 RD-curves of “News”
(5 Reference Frames).                                                 (5 Reference Frames).
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Figure 3 RD-curves of “Foreman”                                Figure 4 RD-curves of “Paris”
(5 Reference Frames).                                             (5 Reference Frames).
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Figure 5 RD-curves of “Silent Voice”                    Figure 6 RD-curves of “Mobile”
(5 Reference Frames).                                             (5 Reference Frames).
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               Figure 7 RD-curves of “Tempete”
                          (5 Reference Frames).
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Figure 8 RD-curves of “Container”                       Figure 9 RD-curves of “News”
(Single Reference Frame).                                     (Single Reference Frame).
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Figure 10 RD-curve of “Foreman”                      Figure 11 RD-curve of “Paris”
(Single Reference Frame).                                      (Single Reference Frame).
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Figure 12 RD-curve of “Silent Voice”                     Figure 13 RD-curve of “Mobile”
(Single Reference Frame).                                       (Single Reference Frame).
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                  Figure 14 RD-curve of “Tempete”
                         (Single Reference Frame).
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