RS

mE

AR B, BBRES MIKAEEAT 7 BURHE F o MR, (A5 &%
%, EEEPIX @R A BRI PN 53 8 e R 0 A 2 L A
FMTTVEATSEE B 3% ), DR R PR WA . 2 U BRI ) 2 % 8]
BEBNAMREE R 2 NESE . MBS HNMESH =, HPIESHHASLHNME
Erm A, A EET AN R BWLSH BT E PR R K R D T
HIAL 48 B0 N THRIURAE, B IR MR M 45 H S S BURME I 72 . 25 I8 BRI R B
KA, BB RN AT LA N & R B SR O RN 37 5, P SR H
FE R EAA S HNE. ESE BB RV IR E H AT S P Ph: T
T E VPO 5 A 3 BT AR 2 B G5 R PP B SR AR, 5 5 R S R 2%
A 51— O RS R H I S AR TR A 9 U 32 21003, R L Rk
A NWAE, REZEMTE MR SR T ERIIAL . Xttt AR
bR M E SR UG R AL, AT B & RIS SR HUI st I R VPO (K 1), I
MG TR g S RIS R I P A 7 T X T e AT IR 7o AR A A s i, SRATTERTE 1 R
. RAESNEXUMBEE NS L ERAR, RIERGR RS AR AL A A
PESR Y 1A TR AR S5 0 A B A IHESE . 2 ZRAE A 2 Bdl S ETIZR, fE
il SRR R R T BB R A . ARSI, ARSIk T 1 A R A
ERRHSHRRE SN . NP XA 5T .

REME: KHERERRT NSERERE, X—BEBOvEW. WEGRIMEANE
BEAENATKRE, KREMBE LIS T R G2, ARMIEERBELENER,
KBS E NN ST =FHRR, KRASNERLA —ERMIER EAME, K
FOERE G EREENRN R, HERRERZARFNT, X m A CAMERA
WEFt. MR E B R E S AR ALV A AMEA SCE & A B R X — B 2
55, ECRINERAE AT T SRIUER IR B AE, DA E RS . W
FRAEAEAEZE s RN, HARE S REEL, MRIERERF AR

RENA: BATE ok B RN H T &Mk E s, 25 EERIEA AR
ik oS58 AR R 3 B0 2% FURFMEAT 25 R 2 £ Jo S T e 0 A Al MR R o RN 384T
RBUERL e W i) R FOER AT R A AR BRI AE /), 2 i) R mT LB L 9 7E T 25
P BUR R HSRADR . B RJ st TS B ER, kit R REER
S, (HILH AR A& R AR B MR — Il L, AR B R Ok RIS
T BRI RE 6 [X 02— BMBRFAIE 2 75 5 R AR O, IR0 P RF AR AE > BRI 0 A 1Y

I



JEFCR A 2 AR S

b e 2 L P 5 AT Bk, Z JR B SR AT VIR IE . FRA TR R AERY
U575 3L R E (0, DU B B5E ik AR R EAE B E B, A
1A B HEZR RE S N A T ISR 5t SRIe R DL S5t R SR I R IR AT — € 1
Jo B TN fE

KA EZHEGREW, BRES, REFHME SHKHE, HAR

II



ABSTRACT

No-Reference Image Quality Assessment Based on

Self-Supervised Learning

Yingjian Song (Computer Applied Technology)
Directed by Prof. Tingting Jiang

ABSTRACT

In the information age, images are inseparable from people’s lives. Images often suffer
from distortions, degrading their perceptual quality, and the problem of image quality assess-
ment arises. The problem can be first divided into subjective and objective. Subjective meth-
ods are reliable but time-consuming and laborious, so efficient and fast objective models are
needed. According to utilization degree of the reference image information, objective mod-
els can be divided into three categories: full-reference models, reduced-reference models and
no-reference models. Among them, no-reference models have higher practical value and are
more difficult, which are the main research object of this dissertation. The development of
objective no-reference image quality assessment models has experienced a process from tra-
ditional manual feature extraction to automatic feature extraction using deep neural networks.
Considering the image distortion, image quality assessment can be divided into two application
scenarios: synthetic distortions and authentic distortions. The authentic distortion scenario is
more complex and more practical. The problem of no-reference image quality assessment cur-
rently faces two challenges. On the one hand, due to the high cost of subjective methods, the
labeled image quality assessment datasets are generally small in size, which is easy to make
deep neural networks overfitting. On the other hand, the problem of image quality assessment
for authentic distortion scenes has gradually attracted attention. This problem is more diffi-
cult than synthetic distortion scenes, and many models suitable for synthetic distortions do
not perform well on authentic distortions. In this regard, we focuses on the problem of us-
ing unlabeled data to extract quality features to help the image quality assessment of synthetic
distortions and authentic distortions, and study the problem from two aspects of model con-
struction and model application. In terms of model construction, we clarify the meaning and
relationship of the concepts of image quality, image distortion and image content, and propose

a self-supervised learning framework based on the image reconstruction task which is inspired
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from the complementarity between image distortion and image content. The framework is
pre-trained on unlabeled dataset and is able to extract distortion features of images and used
them for image quality assessment. In terms of model application, we study the application of
the model in the synthetic distortion and authentic distortion scenes respectively. These two

aspects are further described below.

Model construction: Image quality depends on the human visual perception, which is
subjective. From the essence of image as the information carrier, distortion describes whether
the information transmission process is damaged, and content describes the information trans-
mitted by the image. These two are more objective concepts. Distortion and content are in-
dependent and complementary. Distortion is the most important factor affecting the quality,
but image quality is also affected by its content, which will not be further discussed in this
paper. According to the independence and complementarity of distortion and content, we con-
sider using image reconstruction as a self-supervised learning task to extract the distortion
features of the image under the premise of knowing the content features. Content features play
an important role in this framework, which cannot contain distortion information to guarantee
the extraction of distortion features. We hope that the model extracts high-quality distortion
features to help the image quality assessment problem, regardless of the relationship between

quality and content.

Model application: We first apply the self-supervised framework to the synthetic distor-
tion scenes, with the content features provided by the reference images. Experiments show that
the distortion features extracted by the model have good quality prediction ability and visual-
ization effect. At the same time, we find that the model can only have good feature extraction
ability for seen distortion types, and this problem can be solved by augmentating the distortion
types in the pre-training stage. Due to the lack of reference images for authentic distortion
scenes, the self-supervised framework cannot be directly applied. To solve this problem, we
find that it is possible to distinguish whether an image feature is related to image distortion by
constructing image domains, and quantify the discriminant method by using the ratio of the
standard deviation of the feature distribution in the two image domains. And then we design
experiments to verify it. We apply this discriminative way of features to the filtering of the
content feature channels, in order to mask the quality information in the content features, so
that the self-supervised framework can be applied to the authentic distortion scenes. The ex-
periments have found that the features extracted in the authentic distortion scenes have certain

quality prediction ability.
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