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Abstract
This contribution is a report on EE2.6 on mesh coding with V-PCC. In the 129th MPEG meeting, Samsung presented single frame lossless results for two proposed architectural extensions to V-PCC to support mesh coding, which were implemented on top of TMC2 v5.1 [1]. This contribution demonstrates single frame lossless results for the proposed frameworks on top of TMC2 v8.0. The results are compared to the Google Draco codec [2].
Introduction
Our first framework [1, 3] encodes geometry and color using the default lossless packing operation in TMC2 in which the geometry and color are packed into either 2D regular patches or lossless raw patches. The mesh connectivity is encoded using the TFAN mesh coding algorithm from the MPEG SC3DMC software [4]. Reordering metadata (lookup table) is also signaled in the bitstream to relate connectivity to geometry and color after decoding.
The second framework [1] encodes the mesh connectivity first using TFAN and then packs geometry and color using only raw patches according to the traversal order of TFAN for connectivity. By using this framework, signaling of the reordering information is not required.
Experimental Results
Figures 1 and 2 show the lossless results of our two mesh coding frameworks ported to TMC2 v5.1, as demonstrated in [1]. Compared to Framework 1, Framework 2 produces 8.2% and 57.7% less BPP (bits per pixel) values on average for dense and sparse meshes, respectively.
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Figure 1. Single frame lossless results for Framework 1 using TFAN implemented in TMC2 v5.1
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Figure 2. Single frame lossless results for Framework 2 using TFAN implemented in TMC2 v5.1

Figure 3 shows the single frame near-lossless coding results of Draco. Compared to Draco, Framework 2 produces 7.9% and 7.6% more BPP values on average, respectively.
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Figure 3. Single frame lossless results of Draco using edge-breaker for connectivity encoding

The implementations of two mesh coding frameworks are ported into TMC2 v8.0 reference software. Figures 4 and 5 represent the single frame lossless results for Framework 1 and Framework 2, respectively. Framework 1 ported into TMC2 v8.0 produces 11.9% higher BPP for dense meshes and 0.9% lower BPP values for sparse meshes than this framework ported into TMC2 v5.1. Also, Framework 2 ported into TMC2 v8.0 produces 2.8% and 1.4% lower BPP values, respectively, for dense and sparse meshes respectively, than this framework ported into TMC2 v5.1.
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Figure 4. Single frame lossless results of Framework 1 using TFAN ported into TMC2 v8.0
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Figure 5. Single frame lossless results of Framework 2 using TFAN ported into TMC2 v8.0

Conclusion
[bookmark: _GoBack]In this report, we present the results for two different frameworks for encoding meshes using V-PCC. The implementation is on top of TMC2 v8.0. We show the single frame lossless results for these frameworks using the TFAN mesh connectivity method and compared the results to Google Draco. While Framework 1 in TMC2 v5.1 was 17.6% and 154.3% worse than Draco for dense and sparse meshes, respectively, this framework ported to TMC2 v8.0 is 31.6% and 151.9% worse than Draco for dense and sparse meshes, respectively. Also, while Framework 2 in TMC2 v5.1 was 7.9% and 7.6% worse than Draco for dense and sparse meshes, respectively, this framework ported to TMC2 v8.0 is 4.9% and 6.1% worse than Draco for dense and sparse meshes, respectively.
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image3.emf
Bytes BPP Bytes BPP Bytes BPP Bytes BPP Bytes written to file Output BPP

Loot 672,807        36,825,715    295,780 3.52 795,761 9.46 32 0.00 184,457 2.19 1,276,030 15.17

Redandblack 630,001        34,834,296    283,959 3.61 883,442 11.22 32 0.00 177,839 2.26 1,345,272 17.08

Soldier 887,023        47,937,890    406,887 3.67 1,271,436 11.47 32 0.00 247,497 2.23 1,925,852 17.37

Queen 733,735        41,113,853    332,667 3.63 926,716 10.10 32 0.00 203,453 2.22 1,462,868 15.95

Longdress 644,111        38,335,382    288,736 3.59 1,154,248 14.34 32 0.00 176,244 2.19 1,619,260 20.11

basketball_player 19,434           1,240,158      23,593 9.71 44,041 18.13 32 0.01 5,922 2.44 73,588 30.29

dancer 19,363           1,238,309      23,035 9.52 43,869 18.12 32 0.01 5,831 2.41 72,767 30.06

exercise 19,448           1,241,654      24,165 9.94 41,990 17.27 32 0.01 5,939 2.44 72,126 29.67

model 19,590           1,249,383      24,316 9.93 46,688 19.07 32 0.01 6,012 2.46 77,048 31.46

MPEG 129 - Google Draco using MPEG128 meshes - 1 frame
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image4.emf
Bytes BPP Bytes BPP Bytes BPP TFAN Reordering Total TFAN Reordering Total Bytes written to file Output BPP

Loot 672,807        1,345,571     120,767 1.44 631,691 7.51 8,356 0.10 270,168 443,809 713,977 3.21 5.28 8.49 1,474,791 17.54

Redandblack 630,001        1,260,457     140,703 1.79 865,607 10.99 16,076 0.20 268,573 495,696 764,269 3.41 6.29 9.70 1,786,655 22.69

Soldier 887,023        1,774,028     179,392 1.62 988,153 8.91 15,148 0.14 378,256 682,451 1,060,707 3.41 6.15 9.57 2,243,400 20.23

Queen 733,735        1,468,685     179,392 1.96 988,153 10.77 15,148 0.17 378,256 682,451 1,060,707 4.12 7.44 11.57 2,243,400 24.46

Longdress 644,111        1,288,229     179,392 2.23 988,153 12.27 15,148 0.19 378,256 682,451 1,060,707 4.70 8.48 13.17 2,243,400 27.86

basketball_player 19,434          38,806          62,138 25.58 75,526 31.09 18,889 7.78 10,441 17,966 28,407 4.30 7.40 11.69 184,960 76.14

dancer 19,363          38,669          60,777 25.11 75,283 31.10 18,670 7.71 10,451 17,700 28,151 4.32 7.31 11.63 182,881 75.56

exercise 19,448          38,833          64,402 26.49 75,947 31.24 18,885 7.77 10,696 18,230 28,926 4.40 7.50 11.90 188,160 77.40

model 19,590          39,115          64,911 26.51 74,323 30.35 19,028 7.77 10,828 19,344 30,172 4.42 7.90 12.32 188,434 76.95

MPEG 129 -TMC2 v8 + TFAN_F1 using MPEG128 meshes - 1 frame
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image5.emf
Bytes BPP Bytes BPP Bytes BPP TFAN Reordering Total TFAN Reordering Total Bytes written to file Output BPP

Loot 672,807        1,345,571     396,112 4.71 623,604 7.41 419 0.00 285,343 0 285,343 3.39 0.00 3.39 1,305,478 15.52

Redandblack 630,001        1,260,457     383,134 4.87 867,826 11.02 404 0.01 279,193 0 279,193 3.55 0.00 3.55 1,530,557 19.44

Soldier 887,023        1,774,028     522,530 4.71 934,472 8.43 440 0.00 390,944 0 390,944 3.53 0.00 3.53 1,848,386 16.67

Queen 733,735        1,468,685     449,568 4.90 817,681 8.92 400 0.00 308,380 0 308,380 3.36 0.00 3.36 1,576,029 17.18

Longdress 644,111        1,288,229     367,098 4.56 1,063,427 13.21 414 0.01 264,263 0 264,263 3.28 0.00 3.28 1,695,202 21.05

basketball_player 19,434          38,806          32,769 13.49 35,662 14.68 362 0.15 10,656 0 10,656 4.39 0.00 4.39 79,449 32.71

dancer 19,363          38,669          32,001 13.22 34,298 14.17 360 0.15 10,373 0 10,373 4.29 0.00 4.29 77,032 31.83

exercise 19,448          38,833          32,403 13.33 34,368 14.14 362 0.15 10,595 0 10,595 4.36 0.00 4.36 77,728 31.97

model 19,590          39,115          31,602 12.91 36,640 14.96 364 0.15 10,771 0 10,771 4.40 0.00 4.40 79,377 32.42

MPEG 129 -TMC2 v8 + TFAN_F2 using MPEG128 meshes - 1 frame
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image1.emf
Bytes BPP Bytes BPP Bytes BPP TFAN Reordering Total TFAN Reordering Total Bytes written to file Output BPP

Loot 672,807        1,345,571     119,436 1.42 625,135 7.43 7,629 0.09 270,750 411,741 682,491 3.22 4.90 8.12 1,434,691 17.06

Redandblack 630,001        1,260,457     138,425 1.76 858,028 10.90 16,017 0.20 270,111 424,482 694,593 3.43 5.39 8.82 1,707,063 21.68

Soldier 887,023        1,774,028     175,870 1.59 977,285 8.81 14,534 0.13 378,613 592,918 971,531 3.41 5.35 8.76 2,139,220 19.29

Queen 733,735        1,468,685     143,981 1.57 823,183 8.98 24,613 0.27 311,609 563,795 875,404 3.40 6.15 9.54 1,867,181 20.36

Longdress 644,111        1,288,229     117,791 1.46 1,012,496 12.58 8,401 0.10 260,559 400,911 661,470 3.24 4.98 8.22 1,800,158 22.36

basketball_player 19,434          38,806          63,652 26.20 75,426 31.05 18,172 7.48 10,603 18,002 28,605 4.36 7.41 11.78 185,855 76.51

dancer 19,363          38,669          64,663 26.72 75,115 31.03 17,990 7.43 10,436 17,580 28,016 4.31 7.26 11.58 185,784 76.76

exercise 19,448          38,833          65,974 27.14 75,286 30.97 18,218 7.49 10,592 18,256 28,848 4.36 7.51 11.87 188,326 77.47

model 19,590          39,115          68,623 28.02 74,151 30.28 18,142 7.41 10,780 19,861 30,641 4.40 8.11 12.51 191,557 78.23

Total

MPEG 129 -TMC2 v5 + TFAN_F1 using MPEG128 meshes - 1 frame
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image2.emf
Bytes BPP Bytes BPP Bytes BPP TFAN Reordering Total TFAN Reordering Total Bytes written to file Output BPP

Loot 672,807        1,345,571     395,783 4.71 680,165 8.09 350 0.00 285,343 0 285,343 3.39 0.00 3.39 1,361,641 16.19

Redandblack 630,001        1,260,457     382,980 4.86 897,065 11.39 335 0.00 279,193 0 279,193 3.55 0.00 3.55 1,559,573 19.80

Soldier 887,023        1,774,028     522,530 4.71 1,012,712 9.13 396 0.00 390,944 0 390,944 3.53 0.00 3.53 1,926,582 17.38

Queen 733,735        1,468,685     450,222 4.91 866,395 9.45 326 0.00 308,380 0 308,380 3.36 0.00 3.36 1,625,323 17.72

Longdress 644,111        1,288,229     366,590 4.55 1,090,532 13.54 348 0.00 264,263 0 264,263 3.28 0.00 3.28 1,721,733 21.38

basketball_player 19,434          38,806          32,450 13.36 37,262 15.34 326 0.13 10,656 0 10,656 4.39 0.00 4.39 80,694 33.22

dancer 19,363          38,669          31,832 13.15 35,594 14.71 330 0.14 10,373 0 10,373 4.29 0.00 4.29 78,129 32.28

exercise 19,448          38,833          32,076 13.19 35,592 14.64 320 0.13 10,595 0 10,595 4.36 0.00 4.36 78,583 32.33

model 19,590          39,115          31,497 12.86 38,077 15.55 332 0.14 10,771 0 10,771 4.40 0.00 4.40 80,677 32.95

MPEG 129 -TMC2 v5 + TFAN_F2 using MPEG128 meshes - 1 frame
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