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Abstract Currently, optical imaging technology has played an important role in deep-sea exploration. However, there
is still a lack of research on subjective deep-sea video quality assessment, especially the lack of public deep-sea video
quality assessment datasets. We construct a public deep-sea video quality assessment dataset with subjective quality
labels, which includes five types of representative real deep-sea scene videos. The original deep-sea video sequences are
augmented by two deep-sea video quality enhancement methods that are based on deep learning and fusion respectively,
and two video quality degradation methods including Gaussian blurring and Gaussian noise. Subjective video quality
assessment 1s conducted with 20 participants and the absolute category rating method is used for rating. Finally, we
obtain a deep-sea video quality assessment dataset with 142 samples. The performance of 8 objective image/video
quality assessment models is verified on this dataset. The results show that the current objective video quality
assessment models need to be improved for the application in deep-sea video quality assessment. The deep-sea video
quality assessment dataset is publicly available at http://ieee-dataport. org/documents/deep-sea-video-quality-dataset.
It could help optimize and improve the objective deep-sea video quality assessment models and underwater image/video
enhancement technology.
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Fig. 1 Flow chart of constructing the underwater video quality assessment dataset
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Fig.2 Examples of five classes of contents about underwater videos. (a) Submarine rubbish; (b) submarine topography;

(c) hydrothermal vents; (d) marine operation; (e) marine life
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Fig.3 Original and Fusion enhanced underwater images.

(a) Original image; (b) image enhanced with Fusion model
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Fig.4 Original and Ucolor enhanced underwater images.

(a) Original image; (b) image enhanced with Ucolor model
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Table 1 Details of video quality degradation parameters

Type of degradation Parameter ROI Non-ROI
) . Kernel 5X5 3X3
Gaussian blurring :
Sigma 3 1
) ) Mean 0 0
Gausslan noise
STD 11 8
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box) of a single frame
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Fig. 7 Subjective video quality assessment system. (a) Viewing

interface; (b) assessment interface
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Table 2 Subjective performance of video quality enhancement and degradation methods

Method

Enhancement model Degradation model

ROI_GB ROI_GN

Ucolor Fusion

Percentage of quality scores higher or lower than the original video /% 35 33 —72 —67
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Fig. 8 Performance of underwater enhancement models in low light environment. (a) Original frame, MOS is 28. 1; (b) enhanced by
Fusion, MOS is 17. 2; (¢) enhanced by Ucolor, MOS is 20. 9
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Fig. 9 Performance of underwater enhancement models in color cast environment. (a) Original frame, MOS is 43. 6; (b) enhanced by
Fusion, MOS is 58. 4; (¢) enhanced by Ucolor, MOS is 50. 4
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Table 3  Performance comparison of different image/video quality assessment models on the dataset constructed in this paper

Correlation index

Classification of objective quality assessment model Model — ——
PLCC SROCC

Image UCIQE™ 0. 3259 0.2293

Image uiQM™ 0. 3054 0.3272

Underwater scene Image Guo s 0.4310 0.3219
Video Moreno-Roldan’s"”’ 0. 3455 0. 2590

Video Song s 0.5103 0.4936

Image Brisque'™”! 0.3953 0.4239

Terrestrial scene Video VBliinds"" 0. 6735 0. 6336
Video VIIDEO™ 0.6423 0. 6060

MR e 345 3%, Bk L, B mir R/ 05 & T
5 X6 T A ST R S R T A AR A B 4 2 K R R B AR
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5 B WA 45 F 2 4] A 6 R % PLCC F1 SROCC
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55T it % LV A5 Y, R v A i b [ SR A0 R A
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SROCC $§ b5 2 135 5 0. 6735 F1 0. 6336, 42 fr A3 5 114
TR . A HTIA S AT REA R R A

G, R T 5 7 0L PF A A AR dfe 2D o = 43 B[]
e LFE IR AEH TR E . 258 KRE , fEIUFp
EIZ ot i 2 WLPE M 82 AL vh (UCIQE . UIQM . Guo’ s #l
Brisque) , Guo’ s 1 Brisque £ % [ ¥ B8 #H X 42 4f .
Guo’ s 5 B & 6 T R B 2 S MU BT 0, B W22 ) fig
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BRI 500 R B T BB AR AE — R ST A
Ktk

How, 1 B B R E W OE A AR AL (VBiinds
VIIDEO ,Song’ s fil Moreno-Roldan’s) #1, VIIDEO #l
VBliinds AP g fE . o, VBliinds J& 3 T 5 84y 5%
S (DCT) B A SR FFAE Ge 155 00 2 WA Y, 5 L o
A5 B SR TE T AR WA R 2 A R Y R AIE
VIIDEO £ B i F 23 3 45 TR AE & 3 25 18] 45 3 52 50
DA B AN TR RUE 19 P61 A5 o 2 46 38 B0 R R A I 0 R AE
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Table 4 Results of video quality assessment models on different underwater video datasets

PLCC/SROCC

Objective assessment model

Ours Song’s dataset'” Moreno-Rolddn’s dataset"”’
Song’s!" 0.51/0.49 0.84/0.83 —
Moreno-Roldén’s"”’ 0.35/0. 26 — 0.80/0.76
VIIDEO™ 0.64/0.61 0.01/0.01 0.12/0.11

LA B 43 B0 RURT B, 58 43 U8 BT AR ST R R 1Y R
AT HK 48 4 1) R R R AT 3 AR | TR) s 5 B
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Table 5 Correlation analysis of video quality characteristics

Feature class

Feature name

Correlation

. . Underwater image colorfulness (UIQM) 0. 299
Spatial domain ]
Underwater image contrast (UIQM ) 0. 284
Brisque _1 (Brisque) —0. 369%*
Brisque _2,3,4,6,8,10,12,14,16,18 (Brisque) —0. 230%%~—0. 312%*
NIQE _4 (VBliinds) 0. 260%*
Natural image statistics NIQE 5 (VBliinds) —0. 216%x*
NIQE _8 (VBliinds) 0. 247**
NIQE 16 (VBliinds) 0. 292%*
NIQE _22 (VBliinds) 0. 216%*
Frequency domain DC _variation (VBliinds) 0. 430%*
Motion Global motion (VBliinds) —0. 249%*
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FIR Bk = 23 TF 09 | e J5 i 1) % 98 A3 5 3
P, TRIE LA Bk, HLA o L0 B e 2% . AR Sl
P Fof AL 005 5 7 9 AR ek R A o B A T ik i
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A 00 B30 A5 B T IR A AT T R e LT A S
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