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Abstract

This informative contribution presents the results of the experiments on assessing the
influence of color component weighting on the performance of PSNR and IV-PSNR in
immersive video applications. The results presented in this document were obtained for
the purposes of the journal paper about the IV-PSNR quality metric (currently under
review).

1 Experiments
1.1 Color component weighting in quality assessment

Many objective quality metrics assess the quality of the image or video separately for
each color component (e.g. Y, Cb, and Cr). Then, the quality of each component is being
combined, e.g. using a weighted average. A common example is the PSNR, where the
combined quality for three components is usually calculated as [611]:

6 - PSNRy + PSNRy; + PSNRy

PSNRYUV = 8

In IV-PSNR, the default weights are set differently [WG04 NO013]:

4 - IV-PSNRy + IV-PSNRy, + IV-PSNR,,
6 )

IV'PSNRYUV =

but the principle is the same. In this document, we present what happens, if different
weights for chroma components are used. For both metrics, we have tested 13 weighting
schemes (wy:wepiwe,): 16:1:1, 8:1:1, 6:1:1, 4:1:1, 2:1:1, 1:1:1 (equal weights for 3
components), 1:2:2, 1:4:4, 1:6:6, 1:8:8, 1:16:16, 1:0:0 (only luma), 0:1:1 (only chromas).

1.2 Methodology

For each quality metric, the correlation between its results and the subjective quality was
estimated. We have used two rank-based coefficients: KROCC and SROCC (Kendall and
Spearman rank correlation coefficients). Correlation between MOS and metrics was
evaluated in 3 experiments, described in m57118.



1.3 Immersive video coding: CfP on 3DoF+ Visual [WG11 N18145]
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Fig. 1. KROCC and SROCC for all weighting schemes for PSNR, IV-PSNR, and chosen schemes for both metrics.
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Fig. 2. The dependency between KROCC/SROCC and component weighting scheme.

The results for the immersive video coding are highly unexpected:

e chroma-focused weighting schemes correlate with MOS much better, than
schemes with higher luma weight,

e 0:1:1 (which omits the quality of luma) is the best weighting scheme for PSNR, for
IV-PSNR, it is only slightly worse than optimal schemes,

e commonly-used weighting schemes: 4:1:1 and 6:1:1 have a much worse
correlation with MOS,

e PSNR with optimal weighting outperforms default IV-PSNR (6:1:1).



Immersive video processing: synthesis, color correction, filtration
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Fig. 3. KROCC and SROCC for all weighting schemes for PSNR, IV-PSNR, and chosen schemes for both metrics.
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Fig. 4. The dependency between KROCC/SROCC and component weighting scheme.

The results for the immersive video processing are different, but several issues can be
spotted:

the general tendency is different for PSNR and IV-PSNR,

opposing to the previous experiment, the 0:1:1 scheme is the worst one, both for
PSNR and IV-PSNR,

for both metrics, all the luma-focused schemes have a similar correlation with
MOS,

for IV-PSNR, there is a broad peak for schemes 2:1:1, 1:1:1, and 1:2:2, while such
a phenomenon does not exist for PSNR,

the best PSNR scheme is still worse than the worst IV-PSNR scheme,

typical 6:1:1 weighting for PSNR seem to be a good choice,

default 4:1:1 weighting for IV-PSNR is clearly outperformed by 1:1:1 and 1:2:2
schemes.



1.5 Non-immersive video

applications: TID2013 database [TID2013]

07
PS_4:1:1 —,
PS_2:1:1 P g1l
\ o
PS_1:1:1 — L AN
. PS_6:1:1
e /I
S os PS_1:6:6 e PS_16:1:1
(@) \ e = PS_1:272
o 0° . [
> Ps_0:1:1—e * PS_1:4:4 |\
WS-PSNR_Y | | - PSNR_Y
PS_1:16:16 — Ps_1:8:8 L ps_1:0:0
05
07 0.75 08 0.85
07
|V76:1:l“"‘=. ~ IV 8:1:1
w_arl—_ |/
IV_1:0:0 — oW
—»
- °
IV_1:8:8 — 'V—l_'4'4 \ vV 16:101
\ e |
(@) b \ \ =vo2:1:
O 06 IV 1:16:16 — ° v 111
(@] 3 ", -
| 1V_1:2:2
IV_0:1:1 IV 1:6:6
05
07 0.75 0.8 0.85
0.7
IV_16:1:1
IV_4:1:1 o9
0.65 ]
IV 1:2:2 2
Q
o PS_16:1:1
2 4 PS_6:1:1
< Iv_1:16:16
0.6
9
[ ]
PS 1:16:16
0.55
073 0.75 077 0.79 0.81 0.83
SROCC

Fig. 5. KROCC and SROCC for all weighting schemes for PSNR, IV-PSNR, and chosen schemes for both metrics.
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Fig. 6. The dependency between KROCC/SROCC and component weighting scheme.

Table 1. Ranks for all considered schemes of PSNR (the best metric for each distortion type is highlighted).

RANK

AVG

Additive Gaussian noise
Noise in color comp.
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Gaussian blur

Image denoising

JPEG compression
JPEG2000 compression
JPEG transm. errors
JPEG2000 transm. errors
Non ecc. patt. noise

Local block-wise dist.
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Contrast change

Change of color saturation
Multipl. Gaussian noise
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Lossy compr. of noisy images
Image color quant. w. dither
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Table 2. Ranks for all considered schemes of IV-PSNR (the best metric for each distortion type is highlighted).
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The results obtained for the non-immersive video applications are as expected:

¢ the luma-focused weighting schemes correlate with MOS better than the chroma-
focused ones,
e however, it is valuable to consider the quality of chroma components, as the 1:0:0
scheme is worse than typical 6:1:1 and 4:1:1 schemes

1.6 General remarks and recommendations

Fig. 7 presents the results of the combination of two experiments on immersive video.

Each dot presents the average SROCC and KROCC for both experiments.

As presented, typical/default weighting schemes 6:1:1 and 4:1:1 are not optimal for
immersive video applications.

In order to achieve the highest correlation with MOS, the 1:1:1 for PSNR and 1:2:2 for IV-
PSNR should be used (Table 3).

Table 3. Comparison of SROCC/KROCC between default and optimal weighting scheme.

PSNR IV-PSNR
Experiment SROCC KROCC SROCC KROCC
6:1:1 1:1:1 Gain 6:1:1 1:1:1 Gain 4:1:1 1:2:2 Gain 4:1:1 1:2:2 Gain
Coding 0.53 0.72 0.20 0.4 0.56 0.16 0.73 0.84 0.11 0.58 0.69 0.11
Processing 0.41 0.39 -0.02 0.3 0.28 -0.02 0.58 0.65 0.07 0.41 0.47 0.05
Average 0.47 0.56 0.09 0.35 0.42 0.07 0.65 0.74 0.09 0.50 0.58 0.08
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Fig. 7. Combination of experiments 1.3 (immersive video coding) and 1.4 (immersive video processing):
average KROCC and SROCC values for all the considered weighting schemes and both metrics; PS: PSNR, IV: IV-PSNR.
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