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Abstract:  Different from the natural images captured from real-world scenes, screen content images (SCI) are syn-
thetic images typically composed of various multimedia contents, such as computer-generated text, graphics, and anima-
tions. Existing SCI quality assessment methods usually fail to fully consider the impacts of image edge and global context
on the perceived quality of screen content images. To address the above issues, this paper proposed a no-reference screen
content image quality assessment model based on edge assistance and multi-scale Transformer. Firstly, an edge structure
map consisting of the high-frequency information in a distorted SCI is constructed using Gaussian Laplace operators. Then
a convolutional neural network (CNN) is used to extract and fuse the multi-scale features from the input distorted SCI and
the corresponding edge structure map, thus providing additional edge information gain for model training. In addition, this
paper further proposed a multi-scale feature encoding module based on Transformer to better model the global context infor-
mation of different scale images and edge features on the basis of the local features obtained by CNN. The experimental re-

sults show that the model proposed in this paper outperforms the state-of-the-art no-reference and full-reference SCI quality
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assessment methods, and achieves higher consistency with the subjective visual perception.
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) Aok BRI S . Hl T E R RIE R
A 98 A NI AN O B RMR Y i, R e A SCffi P 3%k
1) PRI H A g B AR i A, DA D/ T B — PR e ok
MR 2s . Bk, AT ey Se b DI grdi b i 2k BRI
BEHLEL BT 5 448 x 448 K /NG (5 e, -t FH BE LK F
BHG O AT R s o N GRA ko K/N B 6, R Adam
AP R KA i > RBEE N 0.001, I R4
B R 80 %8, 7E HIT 20 56 I 255 B v R 445 2R 1 T
YIGRBE RS0, 111 5 LA /N 2 2] 556 M 2% 1 BT A 5
BT RO, NEE 21 5o TF R B3 220 10 F8°05 24 ) 508
SIESR A 0.1 4% . AE IR B B, M 42 1 A 7k Ok ELIR
1Grb L) 22445 2K /IN ] BE 4R 5T 221 448 x 448 KUY
PR B | B P 5 e 2 3 A 0 B 1) ) T e 0 B0
A Rz ok B R TR PTAR 2045
4.2 FHEIEE

R T VAR BT vk A R AR G T LA R 16
NHEAREEN LS H WIS H TR T IE T
B AL 2 A 2 BLY AR IR R R VA 54k SSIM
GMSD™! 2 A JE T Transformer 14 [ 2 K% B 1 1E Al 2

1 TRIQ'™ \MUSIQ™* LA K 124 BLAT 4 B e N 25 R4
AL B ESIMPY | GFMP!  SQMS!™®!  DDEGSM™® |
BES'"®'  PQSC"™” | Lin'"' |, Gao'" | ABPNN"'*) | RIQA™® |
Yang®® | Zhang**. H: ¥ ESIM, GFM . SQMS . DDEGSM ,
BES . PQSC. . Lin A& 5¢ 1) B 4% 9 25 EUE 0F-Ak O ik
ifii Gao . ABPNN RIQA | Yang . Zhang } & TR Ji 2% >J )
S 2 R BT AL T ik

BEAR, S T HT A T M A 25 A ARG R ] G 2L
TR 350 P45 T o AR Ak ) SRR BE T, AR SCE SIQAD 4K
P L B2 SCID Bl 4 b X R 2 B2 A S AR ) 3
PRPEREDEAT T I, 20X He 2 SR 2 1 fnZR 2 iR .
X F X HE A 7S Rl 42225 0 vk DL S B A 2 T Transformer
B A SR UG BT LA O 1, AT B S AT AR R IR Y
FRADBRAT I 2L 1 % LI dk 4345, SR 5 R AR 4 1 2
[ bR 50 4 25 TR0 A5 21 11 7 L5 5t 3 B e Bt & A )
1 43 DX (), BCRLG IS 8 5T 6 43 4T PLCC L SROCC
PL K RMSE =AM FR A THEA 0% Lo 1) \Fh o2 7% 5 4
PR PG5 A O i e T AR R IR U DR S 56
S5 RBHE SRR T R8RS

F1 FESIQADEEE LKW TLL &R

- ! L5 x )ik 5% )ik
ERANN N )
J5#I| SSIM |GMSD | ESIM | GFM | SQMS [DDEGSM| BES | TRIQ [MUSIQ| PQSC | Lin” | Gao"” [ABPNN| RIQA [Yang®®|Zhang”|Proposed

GN | 0.865 6]0.899 4/0.895 2|0.894 1/0.901 2| 0.908 4 0.909 0[0.922 9

0.926 0]0.949 8/0.926 4(0.917 70.913 9|0.920 (0.924 9/0.950 7| 0.932 9

GB | 0.885 8|0.909 5/|0.923 4/0.914 5/0.912 6| 0.919 3 (0.922 4/0.882 4

0.855 8/0.956 6(0.923 0]0.953 5/0.922 5|0.930 [0.922 9/0.961 9| 0.964 9

MB | 0.788 9]0.843 7|0.889 4{0.865 7/0.867 3| 0.854 3 |0.869 4/0.878 8

0.887 6|0.910 2(0.867 0]0.928 2(0.894 8|0.905 [0.898 0/0.959 2| 0.925 4

CC | 0.718 3|0.782 8/0.767 8|0.812 3|0.802 8| 0.826 3 |0.822 4/0.724 4

0.894 3|0.818 9/0.835 8|0.704 9|0.777 2|0.857 [0.782 3| 0.884 9| 0.906 4

0.819 8|0.774 7/0.799 8|0.840 2(0.789 6| 0.822 6 0.757 6(0.903 7

0.803 2|0.921 5/0.831 2|0.913 8/0.801 4|0.872 [0.811 5[0.893 4| 0.927 6

O O - T
—
o

J2K'| 0.789 8|0.850 9]0.794 0/0.849 0]0.826 3| 0.870 7 |0.818 2/0.791 0

0.749 6]0.923 8/0.831 1{0.936 8/0.798 4/0.891 |0.873 4/0.940 7| 0.889 3

LSC| 0.747 3|0.856 1/0.792 1/0.830 1]0.815 2| 0.864 6 |0.757 5/0.619 1

0.876.3|0.819 9|0.807 4/0.812 8/0.790 7|0.857 |0.746 0| 0.882 7| 0.908 8

ALL| 0.639 6/0.739 1|0.879 1]0.883 1/0.887 2| 0.900 1 |0.870 5/0.895 4|

0.903 6]0.916 4/0.880 3|0.900 0[0.852 9]0.910 7/0.873 8/ 0.926 0| 0.933 9

GN | 0.849 7/0.885 6/0.875 6|0.879 5/0.886 1| 0.894 5 |0.885 1/0.912 4|

0.880 7|0.940 9/0.900 1]0.869 2(0.910 2|0.901 [0.918 0{0.943 9| 0.930 5

GB | 0.8859(0.912 2|0.923 9/0.912 2/0.914 9| 0.918 5 (0.904 5/|0.865 4

0.777 2|0.948 5/0.902 0]0.936 5/0.922 3]0.936 [0.916 3/0.939 4| 0.959 5

MB | 0.789 1]0.843 9/0.893 8/0.863 3/0.869 5| 0.851 9 |0.857 1/0.859 9

0.879 00.918 9/0.859 9|0.918 4{0.886 7|0.893 |0.893 1/0.928 4| 0.901 5

CC | 0.490 0]0.544 3/0.610 7|0.707 8/0.694 9| 0.745 7 10.658 2/0.559 9

0.770 7/0.844 6/0.642 0|0.583 5/0.747 1]0.714 10.778 5/0.809 2| 0.811 2

JC | 0.811 0]0.771 3]0.795 9/0.843 6|0.789 4| 0.818 6 |0.707 2/0.861 5

0.798 0/0.917 0/0.817 5|0.892 2(0.776 8|0.859 |0.808 1/0.849 3| 0.916 8

O 0 O = wn

J2K'| 0.760 5/0.843 2/0.782 5/0.844 4{0.819 2| 0.870 1 |0.793 9/0.783 8

0.708 3]0.919 9/0.807 9]0.956 2/0.778 3|0.890 [0.866 9/0.924 5| 0.882 9

LSC| 0.758 9|0.859 6/0.796 1/0.842 6|0.829 2| 0.878 9 10.729 1/0.621 2

0.877 9|0.784 2(0.777 5|0.789 8|0.758 5|0.883 [0.735 5/ 0.840 9| 0.887 2

ALL| 0.635 0]0.730 5/0.863 2/0.873 5|0.880 4| 0.896 7 |0.848 8/0.875 9

0.902 3]0.906 9/0.861 3|0.896 2(0.833 6|0.900 2(0.854 3/ 0.924 2| 0.930 2

GN | 7.469 2/6.520 3|6.648 9/6.681 7/6.463 2| 6.237 2 6.106 2/|5.751 3

5.458 4/4.802 6/5.525 3|5.919 5/5.974 5|6.172 |6.362 5{4.737 8| 5.422 4

GB | 7.043 3|6.309 5|5.825 1/6.141 1/6.203 8| 5.972 4 |5.597 4/6.767 7

7.441 3|4.365 3|5.634 8|4.433 6(5.731 9|5.712 |5.776 7|4.348 5| 3.640 7

MB | 7.990 0[6.979 7|5.943 6(6.508 6|6.471 0| 6.758 1 |6.432 3|5.696 3

5.497 4{5.429 5|6.287 6/4.699 7/6.714 4|5.283 [5.684 6/5.321 6| 4.768 1

CC | 8.750 9(7.827 5|8.059 3(7.336 3|7.499 2| 7.085 4 |6.713 5(8.040 7

5.218 4(5.425 8|6.762 7|19.935 1{8.068 4|6.617 |7.598 5/7.690 0| 4.886 2

JC | 5.380 6[5.941 5|5.640 9|5.095 9|5.765 7| 5.343 3 |5.988 0[4.154 3

5.779 9(3.701 4{5.001 4|3.702 7{6.800 6|4.767 |5.383 5/5.662 6| 3.760 7

oo =2 =

J2K | 6.375 3|5.459 3]6.318 8|5.492 5|5.854 4] 5.112 1 |5.704 8/6.386 2

6.908 8(3.497 4/5.434 83.118 9/6.553 8|4.597 |4.896 7/4.901 9| 4.376 4

LSC| 5.669 3|4.410 1]5.208 04.758 2{4.941 5| 4.287 4 |5.390 8/6.122'5

3.906 7/4.588 914.953 1|5.389 2/5.455 6|4.476 |5.859 3|5.653 8| 3.793 4

ALL|11.002 8]9.642 2|6.822 1|6.715 6|6.603 6| 6.237 7 |6.914 76.663 7

6.412 3/5.708 0/6.700 5/6.353 5/7.281 7|5.880 3|6.933 5/5.701 7| 5.117 3

T IRL T RIZRABIR ST I F R TERESE — /35 — /508 = e .
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TR RE SR (W R 2 1 HR AR ELEH R ALL Y45 R ),
FFEBR T GN MB . J2K S58B4 2k BZEAAN A SCr i
AR PN BUR R PEAS B4R B T Bl ki ok e
fig, HIUS S v fe ik BGE 2 T I B 2 2% fil 4
S5k . BARAE SIQAD Bl 45 F X GN MB J2K —
Fh R H IS RUAR SO % A AR Fe A i P 8, (HAE X He
1 16 BT i, B X GN 28 LAY AR SC U7 i 7E PLCC
SROCC FI RMSE I (P REFR I 156 = £ X MB K &
A, A5 ¥ AE PLCC . SROCC I RMSE I 4k fiE
530 R o = B VAN 5 M ER XS J2K 2 HAS Y A S
75 BE7E PLCC .SROCC F1 RMSE | B P fig 26 9043 51 Ry 45

FEE AN = eAh, W 2 B R AR SO T SCID
B 4E 10 GN O MB W Ff R B RUAS 7585 — 6
PEREZRIL . UL AT UL, BARAR SO IR A B s 4 Y
AR RES A B H SR AE AN FLE A [ (PR RE SR
IR 37 B RIS RIEICHR 4375 1 52 00 T WA D% 30
MR 2RI LA Y, 7E SCID Bl 4 I A T 3T He Ay
IS FPOT v AR SO IR AR 3 T A 2k 2R A I ) 8 A
e (RF I 2 2 2R B2 0 ALL 45 50 ) i 3] 7 &AL i
PEREZE I 5 LUK, 7 B A JURR 2 LA I Y = A1
Hrdgdn b (RP 2 2 B T 28 B R R ALL (19 27 P BE
G ) AR SO AR 104 .34 K 5 AR RESE 43 7 He
T — 5 M =R RE R R, A SOy AR
SCID K b i B AR ME BE LU K AE BN B MR

F2 FESCIDEIEE LML R

DB )Tk

poe s

EfEEAN
SSIM | GMSD | ESIM | GFM | SQMS [DDEGSM| BES

TRIQ [MUSIQ| PQSC

Lin”" | Gao"” | ABPNN Yangm] Zhangm Proposed

GN [0.8422|0.954 1]0.959 2|0.949 9]0.931 4| 0.958 3

0.939 8|0.973 3]0.956 6/0.951 6| 0.969 4/0.9722| — —

0.9710] 0.978 4

GB 0.842 6]0.791 7|0.870 6]/0.915 9/0.909 8| 0.914 7

0.855 3|0.914 5/0.858 6|0.924 0| 0.8519|0.8579| — —

0.9597|0.918 9

MB |0.844 6]0.833 0/0.885 9]0.893 5|0.897 3| 0.879 4

0.931.4/0.926 2{0.933 7|0.908 3| 0.796 8|0.898 3| — —

0.9135]0.940 6

CC [0.691 5|0.810 9/0.790 8]0.881 2|0.849 7| 0.827 8

0.812 2|0.762 9(0.740 5|0.753 7| 0.805 4|0.758 4| — —

0.783 7| 0.8355

JC 10.802 1]0.935 3|0.941 9]0.933 2|0.930 2| 0.964 4

0.820 5|0.931 3/0.931 4{0.958 9| 0.862 0/0.9558| — —

0.959 6] 0.943 8

J2K ]0.819 6]0.942 6|0.945 8]0.922 6|0.946 8| 0.957 4

0.795 4/0.948 0{0.947 4{0.951 6| 0.8115]|0.941 0 — —

0.941 0] 0.952 8

O O - "

CSC |0.906 7|0.096 8(0.131 0|0.877 2/0.046 9| 0.916 4

0.311 0/0.638 3(0.765 7|0.722 8| 0.316 2|0.616 7| — —

0.837 1| 0.806 8

HEVC|0.798 2|0.904 7/0.910 6|0.874 2|0.852 5| 0.883 0

0.587 5/|0.816 8(0.869 9|0.891 2| 0.603 9|0.8379| — —

0.8952]0.928 6

COD [0.806 2/0.917 9]0.900 5[0.893 1/0.899 2| 0.915 1

0.830 3|0.829 4/0.817 3/0.862 7| 0.871 10.7842| — —

0.916 1] 0.905 3

ALL {0.749 2(0.833 7|0.863 6(0.876 0|0.856 3| 0.914 0

0.7852|0.872 3]0.883 6|0.917 9| 0.804 2]0.861 3| 0.714 7 |0.786 7/ 0.913 3 | 0.926 7

GN [0.835 3]0.934 1{0.943 1|0.937 0{0.915 5| 0.950 5

0.933 3|0.974 1/0.966 2|0.941 2| 0.958 5{0.964 1| — —

0.9376|0.978 6

GB 0.839 6]0.793 0/0.870 3]0.908 2|0.910 0| 0.907 8

0.847 9(0.903 9/0.879 2(0,928 8| 0.845 6(0.840 1| — —

0.960 8| 0.932 8

MB [0.823 4/0.814 7]0.861 1]|0.882 8]0.881 4| 0.861 6

0.788 3|0.885 7/0.898 4/0.906 8| 0.764 409107 — —

0.88221 0.898 7

3 CC ]0.628 1(0.577 3|0.617 8|0.822 5|0.802 6| 0.7557 | 0.477 3|0.507 1{0.599 5/0.601 6| 0.511 6{0.5300] — — 10.5909|0.6700
N JC ]0.790 9(0.934 4|0.933 9]0.928 1/0.923 7| 0.959 4 | 0.7957|0.917 1{0.916 5/0.961 0| 0.849 6/0.9558 — — 109575109227
2 J2K 10.812 3]0.928 0/0.930 6]0.908 4/0.932 0| 0.9427 | 0.763 4/0.924 6/0.912 6/0.952 7| 0.773 2{0.900 6| — — 10.8583|0.9235
C CSC 10.905 9|0.123 0(0.103 7|0.874 1/0.063 5| 0.908 7 | 0.109 8]0.592 5|0.624 0{0.694 5| 0.096 6/0.5350( — — 10.7243|0.788 7

HEVC|0.823 9/0.896 0/0.904 2(0.871 1]0.866 8| 0.879 4

0.465 4/0.689 5/0.700 9/0.879 1

0454308569 — | — |0.8831|0.8131

CQD [0.804 1/0.904 8/0.886 8|0.890 5/0.891 4| 0.906 9

0.754 8|0.820 3|0.803 9/0.856 0| 0.7879]0.750 5| — —

0.9082| 0.876 4

ALL ]0.729 6/0.813 9]0.829 6/0.875 9|0.831 9| 0.914 7

0.761 3|0.860 5/0.871 3|/0.914 7| 0.782 8]0.856 9| 0.692 0 {0.756 2/ 0.905 0 | 0.923 5

GN [6.776 9|3.762 4|3.554 2|3.926 7|4.575 4| 3.592 8

4.5162(3.0052/3.812 1{3.345 5

3.101 8|2.768 1| — — |3.2521|2.7024

GB |5.702 3]6.469 1|5.208 6]4.251 0|4.395 9| 4.279 4

5.436 5|4.187 5(5.306 1|3.843 9| 5.3722|5.3026| — —

3.2684 4,082 1

MB [5.851 8|6.047 1{5.070 3|4.908 3|4.825 8| 5.204 3

6.425 3|3.868 2(3.675 4|4.327 5| 6.498 5/4.6197| — —

5.6315|3.4284

R | CC [6.4660]5.238 0|5.4750|14.231 8/4.719 4| 5.022 6 | 5.183 6|5.142 4|5.346 0/6.180 8| 5.256 4|5.378 3| — — |8.1273|4.426 5
M | JC [8.9755(5.319 6|5.049 9|5.400 4|5.517 4| 3.973 8 | 8.6342|5.186 4|5.178 1|3.922 1| 7.527 1{4.498 7| — — 14.4525|4.8400
S | J2K [9.1157|5.310 5|5.166 4/6.138 4|5.119 4| 4.595 1 | 9.254 0|4.874 4|5.317 5|4.2629| 9.1225/4.803 7| — — 15.4097|49551
E | CSC |4.149 719.793 1|9.754 5|4.723 4/9.828 5| 3.938 1 | 9.265 4|7.087 9|7.854 9|5.676 1| 9.3350(7.1440| — — [7.408 9] 5.5659

HEVC|8.379 4|5.926 7|5.749 0|6.754 4|7.273 1| 6.530 5

11.138 2|7.565 0]6.462 5|4.972 8/10.870 2|6.284 4| — —

5.1637|4.864 1

CQD |7.564 2|5.073 5|5.560 8|5.752 2|5.593 4| 5.155 8

7.101 5|6.829 0{7.044 1|4.863 0| 6.1009|8.7329| — —

482225059 4

ALL [9.379 7|7.820 5|7.139 9|6.829 6|7.313 5| 5.7459

8.831 9|6.950 9(6.656 9|5.479 3

8.435 3|6.799 1{10.398 8|8.594 9| 6.253 5| 5.298 7

VE IR/ R0 2/ PR 2 7 I F s PERESE — /58 — /5 = MBI, A —" 30 TR 8 SO JCRH R )8
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SR S 1 R A DX ) R AE 2 ) AR SO S T R BB
PN 25 PR 5 S HE X6 07 ) 0 5 435 g R A %o ) 4% gk A7 )11 55
AT Ay A 75 (g Joi o JR R 2 ) o A B (AR 5 O 19 15 L
5. FER 3 RTINS T AN E A LA T Tk 1)
PERE . WNFR 3T LIE I A TG 1A R R 4R 2k



2252 H, +

EE 2024 4

R3 FEBWMNAAS THREERRIITLL

He | IR ERIG | A%45E | PLCC | SROCC | RMSE
1 N X 0.9200 | 0.918 1 | 5.8652
i) X N 0.9014 | 0.8913 | 6.4806
4143 N N 0.9346 | 09314 | 53231

HEMR GO, 4L A 3 im AL G 25 R e |, AR 7E
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