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Abstract:  Light field imaging, as an image type capable of capturing light information from every position in a
scene, holds broad application prospects in fields such as electronic imaging, medical imaging, and virtual reality. Light
field image quality assessment (LFIQA) aims to measure the quality of such images, yet current methods confront signifi-
cant challenges arising from the heterogeneity between visual effects and textual modalities. To address these issues, this pa-
per proposes a multi-modal light field image quality assessment model grounded in text-vision integration. Specifically, for
the visual modality, we devise a multi-task model that effectively enriches the crucial representational features of light field
images by incorporating an edge auto-thresholding algorithm. On the textual side, we accurately identify noise categories in
light field images based on the comparison between input noise features and predicted noise features, thereby validating the

importance of noise prediction in optimizing visual representations. Building upon these findings, we further introduce an
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optimized universal noise text configuration approach combined with an edge enhancement strategy, which notably enhanc-
es the accuracy and generalization capabilities of the baseline model in LFIQA. Additionally, ablation experiments are con-
ducted to assess the contribution of each component to the overall model performance, thereby verifying the effectiveness
and robustness of our proposed method. Experimental results demonstrate that our approach not only excels in tests on pub-
lic datasets like Win5-LID and NBU-LF1.0 but also shows remarkable outcomes in fused datasets. Compared to the state-of-
the-art algorithms, our method achieves performance improvements of 2% and 6% respectively on the two databases. The
noise verification strategy and configuration method presented in this paper not only provide valuable insights for light field

noise prediction tasks but can also be applied as auxiliary tools for other noise prediction types.
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RIS F o RS AG RAEIE O, 0] DLIA Ay 152 5
IR B 2 2158 T o e R RRIE I RE ) . 1R
& TN 25 S0 £ T, AT RLIA Sk MR RS S fE 45 45 T
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75 BT AR T S5 NR-TQA B9 JL U], B AS AR 61 4 ] A
25 G IR G AE 22 | T A3 T R4l i 2
W 7 5 e 3 PR R AT o T . X — BT PR BN
IRBE T R 5% B9 A0 P, ™ o T HAE B SN 3
R S R S e

MR HR S R R I 5 3 R 1 AL AR B
Joise JTi o BIVRT3H o — B 19 25 54k 7 15 4 B8 L Mt s
DX T T WOAT A7 B M, MR 75 AR AIE ) i A B
AFA(T7):

D, = | (5.3, 0) = J e (%:..0) | (7)

HErP (o, y) WA T O B AR, 0 R AR HL— I S

ST R R A B, 5 R o R Ak B I R
AR LT B DA R A O D T LA —
5 A o AL FR AR a0 X (8) Ab B, ZR AT b o b Y M 7S
SED

normalized *
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R3 FEBEHEX R RNERAERLIRERI

7, Cnt o Cnt,,, SROCC WAF/GB

10 6 3 0.730 6 6.4

25 5 4 0.841 6 7.2

50 4 5 0.8510 8.3

120 3 6 0.907 7 11.2

160 2 7 0.872 2 13.5

200 1 8 0.870 0 15.6
2R BRI OGS I FLAR RS 90 2% R A . Toss 4 (x)
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52, NI AR BT 220 5K 2k BB M . AP 2T CNN
Y5435 EPICNN F1USCD , DL K 2 M 4 {2 i i T 2B 976 1L
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T — A UL 8. NBU-LF1.0 25040 48 ) & T /3 40
PR PR S T 145063 MG, N A AL T
210 KA A9 25 B G . AR UG 56 BEH LA 70%
HIFEAAE I ZREE | 10% M BELE , 20% RIS . AR
Wi 2 2 PR o3 BV SR80 TE i 4E | LURA 4 P 258 ik <7
PE. T PRIESE 50 B — B, AR SCE A b B v, O
R H E SROCC Fil PLCC 25 A Jy Wi 4% 5 . PLCC £y
S PO O 4 A0S BB B (MOS 3 DMOS) 22 [8] 1 £k
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BEHET 191 PLCCARF R s A e , Hoa - 5 =X
PEEC(14) ; SROCC 2 P48 1 22 8] 48 T M i e
SHE . SIFE LM R ) PLCC A H], SROCC PEAR
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R 7 187, AR SCSR ) VIT-B/32 1E R 405 2 B %
GPT-2VE Ry SCA G iS4 , FEAR /N R 63 MBS 8. i fff
FH AdamW fe/IME IR F 107 (14 A A ER 58 vl 1 0 Ak
ATRLARLI S5 . W1 R 24 2 R E N 5 < 10, AR PE AR %R
JCRLIN AT R L S i T FLAR G o B LR
B RN R A AT UG AN R BT K 5
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S TR | P 0 AR B R T . H v R B Y SOAR 3
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fect” s A% SCEALAH FH T 12 Fh b7 5 S0AS DA K 7 Ffige 75 SC
R RN SCA AL, AR SCR A 5x12%T7=420 /> 5
TESCAAHIA .
4.2 S5EEIAEEER

ASCHEAMGE T CLIP BRI 4 B0 25, R 1A%
O R W P SO N e SCR NS IR A i 1S
HI GBI, I3 4 s, Horb B AL 45 R A TR IA R R . &
2 SR 1A AR e AR A iy Jre B 1 L P RE
BT B A, 2R R A 25 A R A5 4R 190z Ak T
B T AR LA RE T X R AE G PE Al H LU 20— A
RHEE M . AR SCE UORHIR A s P A SR iy
PEECE PEAG o, SR AT PR P4 b DL R TR G s
PEFR PRI RS, TS AR A 13z FHPE SR AEA T B4k .

WHE G5 R B AN 6] SOA B SO g L
IS WV AR T TR S A ) SCAS PR 85 v A0 1Y)
B T X VR S S R P i R R A SR TR TS Y
PERE, 9 1 DR B A5 077 T 4% 2o I B SCA B 1Y) g

J1. SR AR SR R AT SR A
B — (P BT [ R ) A R A 2 I AR T S B
PR RCR 5 R B SEBRRE, R, FeA TR S A g 31
S IE— R AE R 4 . R R 4 P AIE R b
PRGARAG FIRUASR R ) L 7T RIA R 3AT] iR AL 7 1 g
B R G BRI TR I = R S TR
DEF5 0P ROR , AT LA A 12 2 7 5 AT A% 1 (] i B
T SRR

ity B WY SR, BAR LU A 0 - SO B 7 155
P FER — R AR P A R PR T A 7 kAT 3 4R
Tt I HEA BAR BT SEE AE |, {E 75 T 00 v 3 M4 7
Z VD AT SR AR 2200, U HR 5 4/ = 4 R ik
FR R R BE 2 S A L . B3O — AR E APk
BRI E Tt b R i e (A5 R AF 5 L A
oAb 3 — Al =2 RTINS A

BEA VR — A TEAE R i 0, PR 2 1 75 1 5
LM ARSI RN AN, 5 2RI 2, 3
48 B O E AR T B 7 ik E 2 S T 3 Ak
FIGERE . T XL kit , FA T 67 UG B B A v 52
BT m A PERR R T E )

R4 SRFHATELRER

Win5-LID NBU-LF1.0 S & (overall)
ik i 4L /s
PLCC SROCC PLCC SROCC PLCC SROCC
PSNR"” 0.602 6 0.6189 0.5309 0.664 8 — — 0.818 8
MDFM®* 0.768 6 0.733 7 0.800 5 0.758 4 0.723 4 0.694 9 0.853 7
MP-PSNR'“! 0.733 5 0.676 6 0.7109 0.655 0 0.679 6 0.703 4 3.4
BELIF“*! 0.602 1 05195 0.708 4 0.606 9 0.759 2 0.720 0 207.682
VBLFI® 0.891 0 0.8719 0.779 2 0.7349 0.768 5 0.713 7 65.667
NSS-TD"! 0.896 9 0.878 3 0.839 6 0.816 5 — — 219.21
NR-LFQA™! 0.8829 0.9015 0.8499 0.816 9 0.762 1 0.713 4 183
DeeBLiF™! 0.842 7 0.818 6 0.8379 0.820 4 0.891 6 0.8477 —
Xiang's™*" 0.826 8 0.798 2 0.849 8 0.827 8 0.868 8 0.8479 128.53
NSTSS'!! 0.725 8 0.672 8 0.773 7 0.7377 — — —
VIDEVAL 0.7123 0.665 7 0.7123 0.665 7 0.733 1 0.652 4 27.713
YRS 09116 0.908 1 0.878 7 0.8615 0.890 3 0.8757 48.367
£5 AEHBEERRELXE LRI HE - AR A0
Win5-LID NBU-LF1.0
Ik HI G HIH 5 B 5
PLCC SROCC PLCC SROCC PLCC SROCC PLCC SROCC
BRISQUE!"? — 0.5917 0.549 3 — 0.5176 — 0.506 0
NIQE" 0.603 9 0.580 5 0.557 3 0.507 2 0.563 1 0.409 4 0.5797 0.508 9
MDFM®* 0.779 6 0.756 0 0.729 0 0.719 7 0.835 0.809 9 0.8333 0.8272
Tensor-NLFQ'*! 0.892 0.884 0.925 0.912 0.849 0.842 0.850 0.843

4.3 ARERERS TIHEEERT
— R UL, FT LU B 7 1 s i L

T B O B, R MR 4 P4 S b P %
B Xt R B TR P45 R bR A
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LRI, AT E LY 556 85 i 5
T4 Win5-LID Fl NBU-LF1.0 (98043 %1, <% 5 fr
7~ . WinS-LID £ 4 3 2 6 & A 523 5, 1 NBU-
LF1.0 B0l L WAL & 00 2 196 g 5 . i XAl 4,
FRATAE AT LAV AR A b AN [ 24 B0 ) ) 8 e
FERGIE .

SR, B - SCAASE L 7R R [ B 12 s
R PERE . FEARFE AL R A A AR SO B L
TSI £ A8 AFXT VA ff 4 2 P15 2 Y RN SUAR L T E &
B e B RE A ORI A SRR RS54 . AEAS T
H MG E AR BRI AT L5 - SO AL R B R
U B FE PR AN — b EI T HAE S R e
TR RIS

4.4 HELSLIE
4.4.1 HEKHER

FKOTEREI | ZAE5 HRA LI M ZE 5L, b il
g5 P fli HRLAR R S, 48 R T AS R 88T 555
P 450 o S T IR 9 B T i 7 2 S AR s ) L AR s 2
FEAL AT 55 FC v, O 00T 554 A% O AR 47
Hh BT MM . BRI, Y W B RS T 5T il
W 37 s SCHRAE LA S M 7 2 78 Tt ) — 34 F: 45 1), 7
Win5-LID 5 NBU-LF1.0 i JEAERE 4 B3 Bl 1T
A S LA BE .

522 M B AR F R WAE 55 2 L AU
N MRS T B A7 s SO, p s T R A
T B 1) L AMIE B, S BORE R L il OC B BRI i
XA 2 s AR AR s S N A F T 75 B A1k B o R
T—ERENTE. X—HENE T 2E55%T4%
AT 55 1) B [R) A B T B, DA B 4 i % e RS e 1k ot
FHETH e G o 2 To0 0 o 2 %) S

®6 ZESHMIK

1155257 Win5-LID NBU-LF1.0
Jigsis Yk I 7 PLCC SRCC PLCC SRCC
N 0.560 0.534 0.572 0.595
N N 0.846 0.832 0.837 0.830
N N 0.810 0.808 0.773 0.766

4.4.2 XAMEHER

FEA/INT T FRATT T X M SR 5 37 55 SO B
FIPLAR IR, B T — RN R G MR AR SR, §
FEPR R I 1 RE A 5 KA SCAS UM RE 1) e {1 SCAR 21
A FU ) KA R ) A AL BROR IG  %ET3m UG T
Tk 800 358 %k 2 5008 2 1 b ey B | A T A i 114 2 By
BT RE XS S G 25 7 A 2 PR U, 4 AT AR B0
SEG T AR R A

SEEGBE TR, FRATE ORI T Mg AR S5
AR R A T %, LA TR AT R HUILRE

RSN . )2 R AT I R AR, T AT Tl
B, Y SO B BEE A 124, TR SRR P A
T, RS T RO AR R PUIERE . X — R
DU IR T RGBS 78035 ) A G SO P A RS
S RIS AR A i P SCA o R R T B R Y 1
T8, ITTFE P 2Z [B1K 3] T — A BAR A FARR S
RTVRAGN I T AT B E AT 09 2% T S 8 S HL 2
R A E R R AR IR #3278 1% Canny L
H S B E . . sl e i, BE— 2D RIE T iR E5i8
BRI REME . XA RO J5 S p SRR TR T

RT BE/XAHAHBIE

» L . . = o . Win5-LID NBU-LF1.0
S 2 ) AR R YA W SO Canny

PLCC SROCC PLCC SROCC

1 & 9 6 = 0.7517 0.616 5 0.774 0 0.6145

2 & 9 6 & 0.8100 0.808 1 0.772 5 0.765 6

3 = 9 6 b 0.846 1 0.8322 0.8372 0.829 9

4 = 9 7 = 0.871 4 0.8810 0.8525 0.838 3

5 I 12 5 = 0.859 6 0.841 6 0.8335 0.830 1

6 I 12 6 = 0.8318 0.8510 0.8310 0.8319

7 I 12 7 = 0.893 1 0.907 7 0.861 2 0.8450

8 I 12 8 = 0.877 1 0.8722 0.8555 0.834 0

9 I 12 7 ST 09116 0.908 1 0.878 7 0.861 5

10 = 12 8 SR 0.900 7 0.887 1 0.861 6 0.8580
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BERY ()63 R BT Al O vk . 3l i 25 6 008 g 2
FSCA i s, Fe A THIFH CLIP R 532 4k e VR -
SCAREEHRAE ), BT T — R LA ) RS, g R
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