INTERNATIONAL ORGANISATION FOR STANDARDISATION
ORGANISATION INTERNATIONALE DE NORMALISATION
ISO/IEC JTC 1/SC 29/WG 4
MPEG VIDEO CODING

ISO/IEC JTC 1/SC 29/WG 4 1M 60668
October 2022, Mainz, DE

Title: [MIV] Inhomogeneous view selection for omnidirectional content
Source: Adrian Dziembowski, Dominika Kléska (PUT)
Jun Young Jeong, Gwangsoon Lee (ETRI)

Abstract

The view selector in TMIV14 analyzes camera arrangement in order to select basic and
additional views. Such a selection performs well for perspective content with cameras
arranged in a line or an array. However, for omnidirectional content, the efficiency of
current view selector is worse than expected. We propose to modify the view selection
algorithm for omnidirectional sequences, in order to better handle typical movements of
the final viewer. The recommendation is to include proposed modification into TMIV15.

1 Introduction

The current view selector tries to find views, which are most distant to each other. In some
cases, it chooses views, which are not important to the viewer (i.e., he or she does not
watch these fragments for most of the time, e.g., ceiling or floor). An example is presented
in Fig. below, where two first views are transmitted as basic ones (SN, G17), while the
last one — containing the most crucial information — is omitted.
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2 Proposal

The proposed approach takes into account the typical user movements trying to increase
the quality of most probable virtual trajectories of the user. Therefore, camera distances
calculated in the view selection process are not homogenous, and the vertical direction
is treated differently from horizontal directions.

In proposed approach, the view selection algorithm depends on the repulsion and
attraction cost:
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but the distance between cameras r; ; is calculated as:

ny = 03+ () + wer)’

where r*, r¥, rZindicate a distance between two cameras among three axes, and w is
the inhomogeneity coefficient. In the experiments, w was set to 0.4.

Chosen views (black — views selected for anchor and proposed, red — views selected
for anchor only, green — views selected for proposed only)

Anchor SA SB SC SN SQ
A17 0 2,19 9 1,5 1,5
V17 9,14 1,3,12,15 0,2 1,3,5,7 1,3,5,7

0, 1,6, 10,
G17 9,10,13,14 | 11,17,19, 1,4,5,7 0.2,4,5,7, 10,2457,
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Proposed SA SB SC SN SQ
A17 0 , 19 9 1,5 1,5
V17 9,14 3,8, 17, 0,2 1,3,5,7 1,3,5,7
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SC — chosen views change (G17):
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SN — chosen views change (G17):

SB — chosen views change (A17):
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3 Experimental results
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3.1 A17
Change only for SB:
Mandatory content - Proposal vs. Low/High-bitrate Anchors Runtime ratio (%) Max delta Y-PSNR [dB]  Max delta IV-PSNR [dB]
Sequence :;Ig':ai: ;T)wr:: r:gr::: II;T)“:':':: Atlas Video Dec;dmg MV s DTerence MV s DTeTence
Y-PSNR  Y-PSNR  IV-PSNR  IV-pSNR | | SnCoding encoding o iering %] %]
ClassroomVideo A 0.0% 0.0% 0.0% 0.0% 92.6% 83.0% 104.1% 1.10 1.10 0.0% 0.76 0.76  0.0%
Museum B -3.4% 0.2% 0.9% 2.3% 104.2% 93.1% 77.0% 9.28 862 -7.1% 5.32 4.88 -8.2%
Chess N 0.0% 0.0% 0.0% 0.0% 88.0% 109.0% 81.4% 13.04 13.04 0.0% 12.35 1235 0.0%
ChessPieces Q 0.0% 0.0% 0.0% 0.0% 111.5% 82.2% 65.7% 13.85 13.85 0.0% 1449 1449 0.0%
Hijack C 0.0% 0.0% 0.0% 0.0% 101.8% 81.0% 87.0% 8.17 8.17 0.0% 6.93 6.93 0.0%
Miv -0.7% 0.0% 0.2% 0.5% 99.6% 89.7% 83.1% 9.09 8.96 -1.4% 7.97 7.88 -1.6%

SB, QP1, p01:




3.2 V17

Change only for SB:
Mandatory content - Proposal vs. Low/High-bitrate Anchors Runtime ratio (%) Max delta Y-PSNR [dB] Max delta IV-PSNR [dB]
Sequence 2:5':;: II;TJwr:t: 2'15'::: ;;wr:t: Atlas Video Dec;dmg MV view st Do | vy view sy DTrorence
Y-PSNR  Y-PSNR  IV-PSNR  IV-pSNR | | CnCoding  encoding oo iering %] %]
ClassroomVideo A 0.0% 0.0% 0.0% 0.0% 101.3% 79.0% 101.6% 1.53 1.53 0.0% 1.24 1.24 0.0%
Museum B -4.6% -5.5% -7.7% -3.2% 102.1% 83.1% 74.6% 9.28 7.20 -22.4% 8.38 6.08 -27.4%
Chess N 0.0% 0.0% 0.0% 0.0% 86.8% 83.5% 105.8% 22.05 22.05 0.0% 22.35 2235 0.0%
ChessPieces Q 0.0% 0.0% 0.0% 0.0% 107.1% 86.2%  66.4% 23.58 23.58 0.0% 24.48 24.48 0.0%
Hijack C 0.0% 0.0% 0.0% 0.0% 103.9% 72.7% 116.9% 15.27 1527 0.0% 1531 1531 0.0%
Miv -0.9% -1.1% -1.5% -0.6% 100.2% 80.9% 93.1% 14.34 13.92 -4.5% 14.35 13.89 -5.5%

SB, QP1, p02:

3.3 G17

Change for SB, SC, SN, and SQ:

Mandatory content - Proposal vs. Low/High-bitrate Anchors

Runtime ratio (%)

Max delta Y-PSNR [dB]

Max delta IV-PSNR [dB]

High-BR  Low-BR  High-BR  Low-BR Decodi
Sequence SDrate Bbrte Bprate 6D rate en‘::isng er:::;g g D“::;'E e Dm[e:]"ce D“::;’E - Dm[e:]"ce
Y-PSNR__Y-PSNR__IV-PSNR__IV-PSNR Rendering
ClassroomVideo A 0.0% 0.0% 0.0% 0.0% 68.6% 110.6% 98.8% 5.69 569 0.0% 4.05 4.05 0.0%
Museum B 57.2% 32.5% | 13.1% 10.2% 110.8% 111.2% 117.4% 9.18 9.70 5.7% 6.34 7.04 11.1%
Hijack C === === === === 116.8% 114.9% 105.9% 2233 2693 20.6% 21.03 2598 23.5%
Chess N - - --- - 71.5% 88.2% 78.0% 2519 27.97 11.0% 23.89 27.11 13.5%
ChessPieces Q — — — — 87.7% 78.6% 82.9% 27.71 33.01 19.2% 25.79 31.25 21.2%
MIV = === === = 91.1% 100.7% 96.6% 18.02 20.66 11.3% 16.22 19.09 13.9%

SB, QP5, p03:






Why objective results indicate that anchor is better? And why there is a discrepancy

between objective and subjective results?

Two reasons:

1. We decreased the quality of views which are not important to the viewer (vO and

v9, looking to the top and bottom),

2. The (negative) difference of [V-PSNR and WS-PSNR for new basic views is lower,
than (positive) difference for basic views which are not basic in proposed approach

(results for SN):

View Synthesis [ MIV DSDE | View Synthesis [ ] Deltas |

View Y-MSE__Y-PSNR_U-PSNR_V-PSNR IV-MSE_IV-PSNR Total T[s]) |View Y-MSE_Y-PSNR_U-PSNR_V-PSNR IV-MSE_IV-PSNR Total T(s]| [Y-PSNR U-PSNR VePSNR VPSR
27605 4564 5511 57.60 20E06  57.00 17201 31603 2516 4630 47.91 24E04 3617 16830) . -9.69 -20.84]

43E05 4369 5276 5531 37606 54.36 17354] 34603 2464 4557 47.97 28604 3558 16612 734 -18.78]

v 65E05 4185 5084 5337 63£06 5203 24897| | o 33603 2484 4547 47.93 26604 3579 15432 544 -16.24]
10E04 3983 4853 5091 12605 49.09 20607 32603 2496 4494 4672 28604 3558 15446 419 1351

17604 3762 4688 49.65 21605 46.72 22325 33£03 2487 4436 46.09 30£04 3525 15496| 356 -11.47]

28603 2546 4864 5347 16604 37.84 17201 26603 2586 47.77 5243 16604 37.99 16830 15 15

29E03 2543 4815 5281 17604 37.62 17354] 27603 2568 47.34 5184 17604 37.70 16612 097 0.08]

vi 29E03 2532 4759 5183 19604 3730 24897 | v1 27603 2566 47.05 5134 17604 37.60 15432 0.49 0.30)
30E03 2516 4653 50.20 21604 3674 20607 28603 2560 4607 49.79 20604 37.09 15446| 041 035

30E03 2516 4548 49.01 23604 3635 22325 28£03 2558 4531 4876 21E04 3675 15496| 025 0.40)

30E05 4528 5426 57.80 21606 56.78 17201 25605 4602 5434 57.86 21606 56.76 16830) 006 002

50E05 4298 5188 5563 40606 5394 17354 43E05 4363 5193 5554 4.0E06 5398 16612 010 0.04]

v2 79E05 4105 4982 5374 71606 5148 20897| | v2 70E05 4155 5002 53.65 71E06 5151 15432 010 003
13604 3886 47.40 51.09 15605 48.34 20607 12604 39.14 47.46 5119 15605 48.37 15446 010 003

22E04 3657 4582 49.58 26E05 4582 22325 22604 3667 4593 49.49 26£05 4582 15496| 009 0.00]

75603 2127 4431 5137 48604 3320 17201 34E05 4470 5469 5818 24E06 5628 16830) 680 23.09

77603 2115 4409 5094 50604 3301 17354 54E05 4270 5244 56.11 43606 5363 16612 516 20561

v 73603 2136 4399 5060 49604 3313 24897| | v3 81E05 4089 5057 5415 76606 5117 15432 355 18.04]
72603 2143 4411 4980 49604 3309 20607 14E04 3870 47.91 5140 16605 47.96 15446 160 14.86]

78603 2107 4329 4874 56E04 3254 22325 22604 3649 4644 49.98 28£05 4547 15496| 124 12.94]

27605 4565 54.75 57.76 21606  56.73 17201 29605 4543 54.74 57.76 23E06 5644 16830) 000 0.29)

S0E05 4305 5233 5545 43806 5362 17354 52605 4286 5236 5546 45£06 5342 16612 001 -0.19]

va 78E05 4106 5021 53.56 82606  50.87 24897| | va 80E05 4098 5024 5359 83E06  50.80 15432 003 0,07}
14604 3847 4802 5113 18605  47.52 20607 14604 3853 4806 5116 18E05  47.51 15446 003 001

23604 3630 4631 49.46 31E05 4502 22325 23604 3631 4635 49.50 31E05 4502 15496/ 004 0.00)

28605 4547 5427 56.82 25606 5601 17201] 28605 4548 54.28 56.82 26606 5593 16830] 001 -0.08

56E05 4255 5188 5452 52606 5287 17354 55605 4259 5189 54.53 53£06 5276 16612 001 012

Vs 92E05 4038 4978 5263 97E06 5013 24897| | vs 90E05 4045 4979 5264 9.8E06 5011 15432 001 0.02
17604 3777 4781 5053 20605 46.90 20607 17604 3781 47.82 50.54 20£05  46.89 15446 001 001

29604 3543 4610 4897 38E05 4419 22325 29604 3543 4612 48.99 38E05 4419 15496| 002 0.00]

21E03 2686 4918 4834 13604 3885 17201 28E05 4548 54.74 57.06 25606 5611 16830) 872 17.26|

20E03 2696 4885 47.82 13604 3874 17354] 53E05 4277 5220 54.65 S0E06 5298 16612 683 14.23

v6 21603 2687 4823 4757 14604 3853 24897| | ve 90E05 4047 5058 5283 9.2£06 5037 15432 526 1185
22603 2663 47.23 4690 16604 3804 20607 16604 37.86 4862 50.38 20605 47.04 1544 348 9.00|

22603 2667 4613 4628 17604 37.76 22325 29E04 3544 47.09 49.05 38E05 4426 15496| 277 6.49|

29605 4540 5434 5691 25606 56.02 17201 29605 4544 5432 56.85 25606 56.04 16830) 006 003

51605 4296 5185 54.47 48606 5319 17354 50E05 4298 5180 54.53 48E06 5318 16612 007 001

v 83E05 4080 5006 5239 89E06  50.49 21897| | w7 85E05 40.73 4988 5256 9.0E06 5047 15432 017 001
15604 3818 4791 50.14 19605 47.26 20607 15604 3816 47.81 50.14 19605  47.25 15446| 000 001

27604 3572 4647 4871 36E05 _44.49 22325 27604 3570 4627 48.57 37605 44.36 15496/ 014 013

23E05 4647 5509 57.58 20E06  57.08 17201 21605 4679 5504 57.56 19E06 5718 16830) 002 0.10]

40E05 4398 5275 5526 37606 5437 17354] 38605 4417 5267 5527 36E06 5439 16612 002 002

8 64E05 4194 5078 5325 6.6E06 5183 24897| | v8 63E05 4198 50.75 53.40 65E06 5185 15432 015 003
12604 3931 4847 50.80 14605  48.62 20607 12604 3935 4846 50.64 14E05 4862 15446 016 0.00)

21604 3673 4705 49.40 27605 4576 22325 21604 3674 47.07 4936 27605 4574 15496| 004 2003

36E05 4449 5562 5875 23E06 5634 17201 13602 1882 4080 4637 9.8E-04 3008 16830) 1238 26.26|

60E05 4224 5336 5663 41E06 5387 17354] 13602 1877 40.88 46.42 9.9£04 3006 16612 1021 2382

9 88E05 4055 5143 5472 74606 5128 24897| | vo 13602 1889 4084 4652 9.6E04 3016 15432 820 2113
15604 3811 49.04 5211 17605  47.81 20607 13602 1879 4098 4636 9.9E04 3005 15446 575 -17.76]

27604 3571 4746 5085 34E05 4471 22325 13602 1881 4082 4612 10£03 3001 15496] 473 1471

On request, all posetraces will be available on the MPEG content server.

4 Recommendation

We recommend including proposed modification into TMIV15.
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