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Abstract: Despite significant progress in mainstream Blind Image Quality Assessment (BIQA) algorithms, performance
bottlenecks persist when evaluating slightly distorted images. This stems from feature modeling conflicts induced by
global training strategies: the Human Visual System (HVS) focuses on global degradation for severe distortions but relies
heavily on local discrepancies and semantic content for slight ones. To address this, we propose a BIQA framework
based on differential modeling and perception enhancement. First, a Differential Modeling (DM) strategy constructs a
dual-branch architecture to decouple slight and severe distortion representations, mitigating cross-level conflicts. Second,
a Semantic Guidance Perception Enhancement (SGPE) module adaptively directs the model to focus on semantically sen-
sitive regions, enhancing sensitivity to subtle quality variations. Finally, a Distortion-Adaptive Weighted Fusion (DAWF)
strategy dynamically aggregates features, significantly improving slight-distortion accuracy while maintaining robust pre-
diction across the full distortion spectrum. Experiments on standard benchmark datasets demonstrate that the proposed

method effectively overcomes the slight-distortion bottleneck and exhibits strong generalization capability.
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LoDa®*, HyperIQAP?®!, DBCNNI, REQAPY FlI
HDLaQAPBY. Firfg xt b Sk it g 3 v+ A4
ANFIBEALE R S RS i A . )
T WAQNIQAPRY,  MGFFNeT?2,  LoDal*,
REQAPY I HDLaQARY, Ay R IF 52 56 # B 1) — 5L
PR, RSO0 B R b 1R 48— B Eal T Ak 3 A
MRS, TG 3.1 P A SEIR e .

R ER T AR OTER R B4 3 S e

R AE DY AN 040 4R 1 AR ok MR B PLCC
FISRCC PERE LL# . 7T DL 2 B LIVE 4 42 1
PLCCHa¥r4o, Frde ROk 50 S AR AR VPN
fabr ¥R TPk HAh, wTRlERET,
MGFFNeT [F] £ 7E M AT 55 b R B H 88 P 57 1 R
gt XAER AR Z RECNN M VIT IR G
W 2 R R IR A U], — e R AT
BRI L EUR 75 BT R 0 4 ik 22 S R P 2 R
etE. SR, AR T BEREXN TRMKCEE
RGN, R AT IR F ) 22 S A AR 1 5
W5 DA K A 25 5| 5 I e 3 e A e DU B /D ) B R S
T HEARRCR A AR T VA R R T &
FEE. 7o, R TPRRANFEFE R 7R & X5
SCRFE A i Z AR AE DU A T B s 5 BTtk RE, 7T
DB R R 2R G SR s A R BF T HAE R R R
PEAGAESS L.

PAR ) G5 B VP PR PR AR 108 H TR
REEUR, &N H A& RIFRRARE LR . K
IERAER 2 38— 45 T AR SO AR T B4
WEMTERE A R WTLLE S|, FrigJ7ifE LIVE P
Ko B AT Pk AR 11 TID2013 A1 KADID-10k #5454 E
BIMAS 7 AER R, JRAE CSIQ b FE I H AL sk 1)
ST o IR WA SR IR 22 A T A SR AT R
Rl T RS W K BRI A 5, HE5R T 6
ANFIREE R FURFPE R R AERE ), AT ZE 8 FH IQA F
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=1 EMHIEENRMEER R LA EEERTEE
LIVE CSIQ TID2013 KADID-10k
WaREA
PLCC SRCC PLCC SRCC PLCC SRCC PLCC SRCC
BLINDS-11*! 0.692 0.496 0.053 0.007 0.313 0.299 0.148 0.151
BRISQUE!" 0.611 0.414 0.054 0.017 0.274 0.245 0.022 0.001
HOSA!!! 0.737 0.533 0.050 0.112 0.295 0.334 0.183 0.134
TempQT!'®! 0.866 0.733 0.288 0.381 0.678 0.475 / /
DBCNN®# 0.877 0.708 0.341 0.363 0.586 0.458 0.601 0.525
HyperIQA2 0.757 0.624 0.272 0.333 0.590 0.472 0.512 0.443
DACNNEY 0.833 0.695 0.315 0.346 0.678 0.541 0.560 0.522
TReS! 0.762 0.645 0.242 0.293 0.661 0.483 0.518 0.489
DEIQT!” 0.850 0.724 0.273 0.306 0.690 0.520 0.532 0.474
LoDal! 0.865 0.747 0.267 0.335 0.765 0.603 0.719 0.662
REQAPY 0.655 0.545 0.054 0.148 0.731 0.618 0.538 0.472
HLaQAPY 0.534 0.386 0.161 0.042 0.694 0.533 0.441 0.394
MGFFNeT? 0.857 0.774 0.408 0.451 0.809 0.641 0.779 0.703
WAQNIQAP! 0.784 0.616 0.389 0.430 0.762 0.591 0.706 0.672
Ours(slight) 0.845 0.818 0.451 0.502 0.877 0.744 0.827 0.768
Ours(whole) 0.830 0.778 0.404 0.453 0.804 0.669 0.790 0.737
HUA TR AR SR -
<2 FEMON BB E R R E R LA BERTEE
LIVE CSIQ TID2013 KADID-10k
WaRiA
PLCC SRCC PLCC SRCC PLCC SRCC PLCC SRCC
BLINDS-I1"} 0.923 0.921 0.778 0.741 0.601 0.533 0.533 0.516
BRISQUE!” 0.915 0.914 0.796 0.734 0.613 0.551 0.522 0.497
HOSA!"! 0.941 0.943 0.829 0.777 0.696 0.648 0.639 0.629
TempQT!'®! 0.973 0.970 0.937 0.930 0.901 0.885 / /
DBCNN?! 0.968 0.969 0.943 0.936 0.834 0.808 0.872 0.873
HyperIQA2® 0.968 0.966 0.935 0.919 0.856 0.833 0.866 0.868
DACNNP 0.973 0.972 0.945 0.931 0.885 0.867 0.880 0.877
TReS! 0.972 0.97 0.933 0.920 0.881 0.854 0.858 0.859
DEIQT!” 0.973 0.973 0.953 0.941 0.890 0.869 0.867 0.867
LoDal! 0.974 0.972 0.954 0.941 0.911 0.895 0.920 0.916
REQAPY 0.942 0.935 0.889 0.862 0.873 0.855 0.825 0.821
HDLaQAP! 0.947 0.942 0.929 0.913 0.873 0.848 0.820 0.834
MGFFNeT™* 0.967 0.966 0.960 0.954 0.931 0.919 0.934 0.934
WAQNIQAP! 0.961 0.959 0.957 0.948 0.916 0.900 0.937 0.932
Ours(whole) 0.979 0.977 0.954 0.947 0.933 0.923 0.935 0.934
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FAh, TR 1 2 S R E T
PRI . FEA R BRI R B0 S PR R IS 0L T
AR SCAYAEBER M REAL S IR B £ B TR B 5B
BIUREATAGRE 1. TR AR M RERE 1T MGFFNeT
(1 CSIQ £ 4 [, AL LRI RILH 5HAH 4
MITERE . X —g5 R —D0 MR T AR SO EIE R R
BLPPAG R A 8

#*3 BEHIREEREMKAEREHSRCCHRESTE

VIIE TID2013 KADID-10k  CSIQ
b LIVE KADID TID2013 LIVE
HyperIQALP® 0.309 0.217 0.263 0.517
DACNNRY 0.304 0.241 0.290 0.513
TReS!! 0.313 0.230 0.308 0.567
DEIQT!'"! 0.276 0.212 0.311 0.500
DBCNN®! 0.299 0.208 0.257 0.540
MGFFNeT# 0.338 0.452 0.351 0.620
Ours(slight) 0.471 0.479 0.443 0.616
Mk FoR R -

3.3 BHIEEMEENTLE

R A TH DAl BT 3 5 A8 AR B 0 AT R iz AL
BEFT, AR SCT™RE A 26 3.1 15 Y S 06 1 i T R 5 5
PEEEVPI . B, BRI O R R B
50, AT IR 2 BRI Bk B SOMA & T H
PR E R R T4 L. R3ER T EENNR
G, WTUCEH, ARIEE =AY H ARSI 4E B3
B EfE, JoHAE LIVE 5 TID2013 $i#fs 45 J@
P A (SRCC 43 7 A1 56 IR AL 7124 39.3%
5262%) . SR KRY, BT E R
X 5 SE R R U, SOl ) IR
SRS JR) S AH R Ak R R, AL RS A RUT
Y R E =R T AN

M, ISR X3 ST E B 12 3 B
JR VAT 5 P AR AL, FRATIAE S B 4
AT T B PEMEREVE AL . IR A PR, AT IEK
IRIRFE TSRS S 77, 24 HbnEda 4 B3 IS
Az A ERE . X — LG AT H R T DU B [E AL -
H—, BFERASTELERFEIHFHERS NS
BRERIEES], ERIRAL T PR SRS e g5 4
IBAAES, A RANE] TN A A A R B Y RE I
g HI, R EIE NI G SR B Be 05 AR fi N

*4 BRIREFEBAEKEERESRCCTEEXTLL

UIIEZS TID2013 KADID-10k  CSIQ
W LIVE KADID TID2013 LIVE
HyperlQA2 0.851 0.560 0.690 0.927
DACNN2Y! 0.868 0.560 0.670 0.915
TResS!"*! 0.847 0.508 0.715 0.931
DEIQT!'! 0.892 0.577 0.694 0.932
DBCNN®! 0.853 0.541 0.633 0.917
MGFFNeT# 0.901 0.705 0.712 0.934
Ours(whole) 0.907 0.718 0.697 0.939
Mk IR -

P 1 S B 2R B BE Bh A AR THE X 7y S DTk g, At
RUAE AR W37 scHh B 20 U4 28 A VU RC (1) B s g . i
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WE T AR SCITVEAEAN R TQA 55 v 1) a3 1k
3.4 jHELSIIG

RGN EZ A AR SRS (DMD 55 5]
SRS SR (SGPE) 7R ME HIEG A
R, ASCAENIASE BUR AR AR BT R T IH RSk
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B — R By 35 TE R 03 S B A e
TFiRfh, SRBIAEATIRS, AL, NRIEH
BE B E KRR SR RS S k=3 59 R
WOk B AR, AR SO 4407 Rk 4r 7
RS, SR RIAER 6.

(D BRES IR B4R, B
UL TmageNet b Il 25 i3 Lo B, R 5 AN
ARATAE S 1% 50 T 78 H AR 48 ok LT ROM
1N “Baseline”. R, FERRZZEH) 5] NZE 510
TSR, AON AR A R B UG R AIE 2% TR R AT A
ZERXFN A “w/DM”. BJE, ERMY SRt
— 4R SGPE #ilk, Xt/ “w/DM+SGPE”,

YT LAMERR], 5] N2 R R T, A
BUAE A H0i 4 B3R ARE 52T (SRCC P14
M2 10.8%) « %3 2 1 ELH T DM XS 2k BAE AR
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08 T [E=Bascline 054 T [ =Basclinc
| — VY C—IwDM
[—__Jw/DM+SGPE C—Jw/DM+SGPE
137.53%
17.92%
17.02%
0.83
118.04%
046 137.92%
0.783 113.71%
077 15.62%
122.94%
0.38
0.365
0.71
0.693
. 0.327
0.65 —— L 03 v 1
SRCC (a) LIVE PLCC SRCC (b) CS|Q PLCC
0.9 0.85 T -
[ EE Bascline [ Bascline
% v —w
17.12% e :W;‘gM‘*SGPE g, 1825% — w//gm+SGPE
0.83 08
0.801
0.764 18.70% 19.56%
0.76 0.75
113.94%
19.04%
0.69 07k 0.701
0.62 L - 0.65 L L
SRCC PLCC SRCC PLCC
(c) TID2013 (d) KADID-10k
B4 ARSCTNEETD AR S R R ik L MG LT s 45 L
=5 W X EERMRIBEENZMAETFE LHHRMSIRER
LIVE CSIQ KADID-10k
Baseline DM SGPE DAWF
PLCC SRCC PLCC SRCC PLCC SRCC
0.974 0.973 0.953 0.943 0.930 0.930
TR 0.977 0.976 0.955 0.946 0.934 0.932
0.979 0.977 0.956 0.949 0.935 0.934
0.783 0.693 0.327 0.365 0.764 0.701
BRMRA TR 0.810 0.769 0.336 0.381 0.784 0.732
0.830 0.778 0.404 0.453 0.790 0.737
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I T NI Rt SRS e 6 A7 RSO A o A\ R AR S
R FURERE @ M DI RN FE L, AR E W I
JREIRAIRFIE, DRFEFRBMUR I SR s, AN 52
THEAEE ] IQA RS PG TERE . XU7p S A5 T
Xf ERRE. W LA HER MR T BB T+
DA PERE 19— BUESE T, T IR T ARSI S
ZE AR BRI L 1 (5| RN SR RN R L
IR VSR Rk . R, PRI AN
DUREFELIRLEE R 48 ol 2R 1 B b SRBBVP A RS, BE
230 5B VP4 37 55t o DR R 2 1) T A 15 5
PR

®6 k=3KEFHAETRH R THIMHRELLR
BRWCRRTH LESUS G S
PLCC  SRCC  PLCC  SRCC

BT EELRAEA 0.814 0.765 0.978 0.977

JE TR A 0.830 0.778 0.979 0.977

(3) k=3 RAFHAF I HT7 I b sz 5K
T RESR k=3 NEMER AR EERA TN
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KRICFHNR k=3 BAEMAJE W AT T o dre B
KRICRH R 77 040, 0 E T 5 — Ml
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S 45 R K 6 Fion
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VAl A ST VE SRR T P, AT AR 2
Hit e Bk UG A R AR, XTI vk
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7EFH [F] () AE /3R 85 (NVIDIA RTX 3090) R 4T,
D 4 N BB LR By 224x224 53 22, #itad

R/ (Batch Size) ¥4 1, DAL R 5K EZ 1) 51
B HE 3 37 57 o B AR [ F 00 5 2 T o ) o M
T, B s AN SR 46 R 2 e A B — Ty
KR R WS ] T 7 2 IR BE AL B U E 1) 7
LAV JFSC b A B e AT T SER, DLESE
SRR SR B T RS AR . R TR, RSO
K FH B 22 S Ak A SFE s R SGPE A% e i B 78 25 4
St [Rng A _ETE, (E 15 58T B HT AL 4 1 4R
PR3, A7 VA B AR R R T B2 TR
W2 PRI L EVE, RIE MR RS
TAER ST

x7 THE S RE SRR BT EE

WaRiA SR U /ms
DEIQT*!!7) 240 M 378.8
TempQT*['¥ 87.6 M 363.3
TReS*!¢! 152.5M 1824.6
WAQNIQA*2!] 133.8M 694.9
HyperlQA*! 27.3M 243.6
DBCNN®! 153 M 18.2
Ours(slight) 249.0M 65.3
Ours(whole) 385.1M 86.6
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