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Dynamic PC Quality Assessment

Problem Description
Dynamic PCs frames contain 3D spatial information (eg. x, y, z), color information (eg. R, G,
B) and usually at least 25 fps

Dynamic PCs present large size when not compressed. Compression is needed for practical
storage and transmission

Realiable DPCQA metrics are needed to estimate the quality of compressed Dynamic PCs,
in order the visual content provide a good QoE
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LBP Texture Descriptor For PCs

Use local-neighborhood texture descriptors to estimate the quality of a degraded PC.

Used for objective full-reference static PCQA
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Local Binary Patterns (LBP) for 2D images

LBPN
R (Pc) =

N−1∑
n=0

θ(Pn − Pc) · 2n,

where

θ(u) =
{

1 if u ≥ 0
0 otherwise

2D images have pixels equally distributed in a dense 2D grid.
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Local Binary Patterns for PC (LBP)
The LBP is a texture descriptor proposed by Ojala et al. to improve the accuracy of texture
recognition tasks in 2D images.
Adaptation of 2D LBP to PCs introduced in a previous work from us
Di�erent methods can be used to calculate the feature vector distances, for eg., Bray-Curtis,
Canberra, Chebyshev, Cityblock, Cosine, Euclidean, Jensen-Shannon, Wasserstein, and
Energy.
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Temporal Pooling for Quality Assesment

Temporal pooling for 2D video QA already a mature field. This work provides an analysis of
di�erent temporal pooling methods for DPCQA.

N PC frames: {f1, f2, · · · , fN}
N frame-based quality scores {q1, q2, · · · , qN}
Temporal pooling for a overall quality prediction: Q = F (q1, q2, · · · , qN )
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Temporal Pooling for Quality Assesment

Di�erent temporal pooling methods available
Arithmetic, geometric, harmonic means

Minkowski mean

Median

Percentile

Temporal Variation

Primacy

Recency

Hybrid (Primacy and Recency combination)
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Temporal Pooling for Quality Assesment

Two di�erent strategies for its application
First do the temporal pooling of the features and then calculate the distances

First calculate the distances and then pool then pool the distances
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Experimental Setup
V-SENSE data-set, containing 2 DPC sequences, in 4 di�erent resolutions, compressed each
with 4 di�erent quantization levels
4 LPB variants selected for quality estimation of PC frames
9 distance metrics: Bray-Curtis (d0), Canberra (d1), Chebyshev (d2), Cityblock (d3), Cosine
(d4), Euclidean (d5), Jensen-Shannon (d6), Wasserstein (d7), and Energy (d8).
Correlation to MOS ground truth: SROCC and PCC
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Results

Using strategy 1 - features are first pooled and then distances are calculated (SROCC / PCC)
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Results

Using strategy 2 - distances are computed first, then the distances are pooled (SROCC / PCC)
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Conclusion

Best SRCCs for Temporal Variation

Temporal Variation (Ninassi, 2009)1 is the best temporal pooling method

Euclidean (D5) distance performs best

The proposed method seems to have good results for prediction dynamic PC quality

1Ninassi, Alexandre, et al. "Considering temporal variations of spatial visual distortions in video quality assessment."
IEEE Journal of Selected Topics in Signal Processing 3.2 (2009): 253-265.
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