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1 Introduction

This document presents results of Exploration Experiment (EE4) performed on
“Newspaper” sequence [2] and is in response to W10925 "Description of Exploration Experiments
in 3D Video Coding" [1].

2 Experiments conditions

Experiments were performed basing on W10925 [1] guidelines:
2.1EE1

. Select stereo pair from data set, i.e. an original left view OL and an original right view
OR (OL=2, OR=4).

. Estimate depth corresponding to neighboring original views OL (left) and OR (right),
from neighboring cameras with use of semi-automatic mode.

2.2 EE2

Two view case:
» Original reference texture data for views 4 and 6 of “Newspaper” sequence were
compressed using JIMVM software version 5.0.6 with different QP values. GOP length was

set to 16 frames, to comply with the requirement of at least 0.5 second GOP length
(Newspaper is a 30 fps sequence).



* Depth maps for views 4 and 6, provided for the purpose of this experiment, were
compressed using JMVM software version 5.0.6 with different QP values. GOP length was
set to 16 frames.

» Appropriate depth and texture data were selected to meet the 0.375, 0.75, 1.25, 2 Mbps
stream requirements.

* Reconstructed texture and depth data were fed to the view synthesis software VSRS version
3.0.1, together with camera system parameters and Znear, Zfar values to recreate view 5.

» Synthesized view 5 was compared in terms of PSNR and PSPNR with original view 5 as
well as with view 5 synthesized using uncompressed data. For PSPNR calculation, default
settings were used — borders of 30 pixels width were excluded from both sides of
synthesized frames for purpose of quality calculation.

The tests were performed on ‘Newspaper’ [2] sequence with following views selected as O and NL-
NR.

Table 1. The specification of views for EE experiment.

Data set Two cameras case
O NL-NR
Newspaper 3 2-4
\ /
Virtual S
Cameras
Y ¢ XF X {
Real

Cameras ‘NL 0 INR

Quality

PSNR(S,0)
Figure 1. Two cameras case — test setup.




3 Semi-automatic data

In order to estimate the depth in semi-automatic DERS mode, an additional data has been
created and provided.

Figure 2. Example of new key frame (10 and 80) used to estimated depth
with semi-automatic mode in DERS 5.0

4 Results
4.1 EE1:

The new depth map for view 2 and our previously estimated depth maps for views 4 and 6 are
available on our FTP site ftp://multimedia.edu.pl/3DV in newspaper directory.




4.2 EE 4 - Two view case:

To meet the requirements imposed on bitstream size, the following pairs of QP and QD (QP
index for depth encoding) were selected:

Table 2. Selected QP-QD pairs for synthesis

Bitrate QP-QD pairs selected
375 kbps 44-43, 44-42, 43-44, 44-41, 43-43, 43-43, 42-44, 44-40, 42-43, 43-41
750 kbps 43-31, 37-36, 35-41, 38-34, 40-32, 39-33, 36-37, 35-40, 42-31, 44-30, 37-35
1.25 Mbps 40-26, 30-40, 32-32, 31-35, 30-39, 37-27, 44-25, 34-29, 30-38, 33-30
2 Mbps 44-21, 28-29, 27-32, 29-27, 26-37, 31-25, 34-23, 43-21, 32-24, 37-22,
26-36, 42-21

With selected pairs, view 5 was synthesized and its quality was measured:

Table 3. Quality of synthesized views, 375 kbps case

against uncompressed synthesis against original view
Bitrate
[Kbps] QP QD psNR PSNR  PSPNR  PSPNR psyr  PSNR - PSPNR - PSPNR
p [dB] (pspnr) temporal spatial [dB] (pspnr) temporal spatial

[dB] [dB]  [dB] [dB]  [dB]  [dB]
353 44 43 3036 3054 4455 3254 2000 2014 4417 3059

364 44 42 3040 3058 4457 3258 29.03 2917 4417  30.62
366 43 44 3091 3109 4500 3340 2042 |JEHOGN 4s.00 SO
378 44 41 3045 30.62 4458 3263 2905 30.62 4458  32.63
379 43 43 3097 2046 2960 4473  31.23
300 43 42 31.02 3120 4513 3352 2949 2063 4474  31.27
3901 42 44 3136 3155 4565 3410 2970 29.85 4530 3159
305 44 40 3048 30.65 4459  32.66 29.06 2920 4418  30.66

404 43 41 31.08 31.25 45.15 33.58 29.52 29.66 44,76 31.29
- - the best result for given bitrate - the worst result for given bitrate



Table 4. Quality of synthesized views, 750 kbps case

against uncompressed synthesis against original view
Bitrate
[Kbps] QP QD psyr PSNROPSPNRPSPNR o\ PSNR - PSPNR  PSPNR
p [dB] (pspnr) temporal spatial [dB] (pspnr) temporal spatial

[aB]  [dB]  [dB] [aB]  [dB]  [dB]
730 43 31 3133 3149 4531 3382 2962 2974 448 3138
733 37 36 3429 3449 4843 3864 3139 3156 4809  34.02
737 35 41 3459 3487 4923 394 3165 3187 4912  34.54
747 38 34 3383 3401 4791  37.85 3117 3131 4747  33.65
752 40 32 3294 331 4692 3635 3059 3072 4643 328
753 39 33 3346 3363 4749 3719 3093 3107 4699 333
753 36 37 3461 3484 4892 3923 316 3L79 486  34.36
755 42 31 3186 3201 4589 346 2993 3004 4536 3181
762 44 30 30.67 30.83 4471 3283 2914 2926 442  30.72

764 37 35 3434 3454 48.45 38.7 3141 31.58 48.08 34.03
- - the best result for given bitrate - the worst result for given bitrate

Table 5. Quality of synthesized views, 1250 kbps case

against uncompressed synthesis against original view

Bitrate , PSNR PSPNR PSPNR PSNR PSPNR PSPNR

kbps] QF QD PSNR . .

[kbps] [dB] (pspnr) temporal spatial [dB] (pspnr) temporal spatial
[dB] [dB] [dB] [dB] [dB] [dB]

1236 40 26 3309 3324 47.04 3651 3059 3071 4643  32.80
1236 30 40 3622 3661 5151 4208 3238 3264 5182 3575
1242 32 32 3645 3673 50.95 4224 3235 3255 5073 3550
1246 31 35 [CGRNEORE 5135 [EEEEN 3246 3267 5133 3571
1256 30 39 3637 3675 5162 4225 3244 3269 5187 3578
1267 37 27 3467 3486 4867 3910 3144 3159 4807  34.06
1268 44 25 3072 3087 4478 3288 2012 2924 4422 3070
1270 34 29 3590 3612 50.16 4122 3204 3220  49.69  34.97

1277 33 30 36.27 36.52 50.64 41.89 32.25 32.43 50.25 35.31
; - the best result for given bitrate - the worst result for given bitrate



Table 6. Quality of synthesized views. 2000 kbps case

against uncompressed synthesis against original view

Bitrate

b QP QD PpSNR PSNR PSPNR PSPNR PSNR PSNR PSPNR PSPNR
[kbps] [dB] (pspnr) temporal spatial [dB] (pspnr) temporal spatial

[dB] [dB] [dB] [dB] [dB] [dB]

1978 44 21 30.74 30.89 4482 3290 29.10 29.22 \ 44.22 30.69
1982 28 29 53.02 33.00 52.92 36.27
1982 27 32 38.06 3844  53.26 33.09 53.51 36.48

1993 29 27 3799 3831 52.80 4492 3270 3291 52.46 36.10
1995 26 37 3768 38.11 53.26 4428 3281 33.08 54.00 36.56
1996 31 25 3741 37.69 51.81 43.87 3248  32.68 51.29 35.72
2001 34 23 36.19 36.40 50.39 4162 3200 32.18 49.66 34.95
2004 43 21 3145 3159 45.42 33.93 2959 29.70 44.80 31.36
2006 32 24 37.00 37.25 51.33 4311 3234 3253 50.69 35.47
2007 37 22 3482 34.99 48.78 39.28 3142 3156 48.06 34.04

2021 26 36 37.83 38.24 - 4441  32.84 _

2029 42 21 3199 3213 46.02 34.74 29.89 30.00 45.36 31.78
- - the best result for given bitrate - the worst result for given bitrate



Synthesized view quality (compared to uncompressed synthesis)
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Figure 4. Quality of synthesized view as defined in [1] for 2 camera case. View synthesized with
uncompressed data is used as reference. Points mark results for the pairs with minimal QP (and
minimal QD. if more than one pair has the same QP). The bars show quality range from the best to
the worst pair for each bitrate.



Synthesized view quality (compared to original view)
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Figure 5. Quality of synthesized view as defined in EE4 for 2 camera case. Real view from camera
5 is used as a reference. Points mark results for the pairs with minimal QP (and minimal QD. if
more than one pair has the same QP). The bars show quality range from the best to the worst pair
for each bitrate.



Against original view

Against uncompressed synthesis
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Against uncompressed synthesis Against original view
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Figure 6. Best and worst results of synthesis for different measures and cases.

Conclusions

The conclusions are as follows:

6
[1]

[2]

41. EE4-Two view case

Quality of synthesized view depends more on quality of compressed/decompressed image
(QP parameter) than on quality of compressed/decompressed depth (QD).

The usual approach of choosing the minimal QP does not give the best results in some cases,
but the differences of quality measures are negligible.

Quality of synthesized views in coding experiments is almost equally distributed over
quality axes for reference bitrates.
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