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Objective Assessment of Color Harmony in Dual-band Color Fused Images

GAO Shao-Shu, SONG Shang-Ge, NI Xiao
(College of Computer Science and Technology, China University of Petroleum, Qingdao 266580, China)

Abstract: The currently available quality assessment methods for images rarely fully utilize the color coding mechanisms
of the retina of human eyes and the visual cortex and fail to fully consider the influence of color information on image
quality. In this study, an objective assessment model for the color harmony of visible light (dim-light) and infrared color
fused images based on multiple visual features is proposed to address the above problems. This model incorporates more
color information into image quality assessment by considering a variety of visual features of human eyes
comprehensively, including the feature of visual contrast colors, the feature of color information fluctuation, and the
feature of advanced visual content. Through feature fusion and support vector regression training, it achieves the objective
assessment of the color harmony of color fused images. Experimental comparisons and analyses are conducted using
databases of fused images in three typical scenes. The experimental results show that compared with the existing eight
methods of objective image quality assessment, the proposed method is more consistent with the subjective perception of
human eyes and has higher prediction accuracy.
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advanced visual content
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O RAE BALR BBARE AL RRE, SRT i J2= 5
FRAEAE N SR SR S A OGS L % A 448 ) 2%
A DL R R IE 1 Z A0 A A RRAE, JF DA AT A0
PR H BT, 7R ZE M4 (residual network, ResNet) /&
Forr—ANThRE SRR HLEEIR 2 (118 B #4245 2 =] B4R,
HH T ARG IR 28 SRR, i T SR A
BT, Ak ResNet50 Wt i E A 2 RIE =2
PR S HFAE, 2 HE SR AN ] 6 T, A 1 b Hdis 22
RANKF WX 28 I 52, A SCAE G /2 285 TmageNet
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¥
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6 MTZRERmFAERALTI 50 JZ ResNet 4544

1.4 DFICH #RE)IZRF0 BT =& T
NTGEmER RS BGERERAEE, Bk, K
911 120 1.3 R IR RHE A — AL AT R
0 p— L — ®)
D i)

Hop, AT LR REM SN LA (i)« RS IS
(feip) B BRI 2 (fre) TR —A, fi(n) 2 HnA>
VA ARHFAE. oK, AT RRAE AL & I IR 13 25 SRR IE 4R,
T ERAEME ST, )5, T8 SCRF & E A (support
vector regression, SVR) Il 4k 2% > B i & 5 30

JR RSB0 G5 AR IE SR 2 TR (R 56 R
DFICH Model =SVR train(F™", Q") (9)
Horh, DFICH _model 52 XUk B E % (it & BHE o & 0T
IMRERY, Frin 2 ) 25 U 45 A R AR, Firain = (Firain,
), QUi R MR E M5 e,

train train
F2 ’ ’ Fntraining

QU = (O, Oy, Qe ) ntraining | 2k 4
BB EH . o T AR R R & R, R
P d th BT VR IR AU ER B R AR A Fo, AR5 i 3 e A
DFICH_model B 33R1F R FUEVE > 4, J7i200 T

¢ = SVR_predict(F*',DFICH model) (10)

2 SRR S Hriie
ALV )4 Sk 38 M55 9 Windows server
2016, CPU Intel(R) Xeon(R) W-2145 CPU @ 3.70 GHz,
64 GB RAM, GPU ; NVIDIA GeForce RTX 4000,
Python 3.7, PyTorch 11.0, PyCharm 2022.
2.1 EEBEESEHRERIT
ASCRAE Jin SO SR E6HR b B R
1T BRI PR, S50 H s A dE g R . Y
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TE. R O BRI T 32 HAF SHILLA
KR 5 AT I (Wot) BIHE, X R —35 LA EIHR
ATRT WL (O BB ARE A ] R S A i), e
fi#5 TNO (the Netherlands Organization for Applied
Science Research). MIT (Massachusetts Institute of
Technology). LFinYUYV (linear fusion algorithm in
YUV space). OFinYUV (fusion algorithm based on
opponent vision property in YUV space). SP (steerable
pyramid color fusion algorithm) /& GTinYUV (global
color transfer algorithm in YUV space). MRTinRGB
(color transfer algorithm based on multi-resolution in
RGB space) f1 MRTinYUV (color transfer algorithm
based on multi-resolution in YUV space, MRTinYUV),
8 A Uy 2 H RSB A 32 2052, R )
N SEARAD ) 22 TF I AL BEOs B2 ik B e S i LA B & 7
gy R S B 1 AR R, ALEE 1 IR
WOEEMEAN 1 TRZLANER BL K 8 iR (it & BI1R.

TJu‘t 2 4h MIT OFinYUV MRTinRGB

MRTinYUV GTinYUV  LFinYUV
7 SRV SR 1 HEEG K 8 RS EE

FH T Hd 2 B IR A BB D, AR B AR LR )
grrh, BEALAE BHSSOHE Ak 5 80% I MR IIZR, Fl4R
20% P EHE A T- 005K, S 1 CRAUE I 2R 8 AT 4R 1) Rl
G BB RRA EE, K8 R ER N R
K, ZIREE S, Hd s — RS G 5 E T
RN BR 20073 H 2 18] P 17 B2 7K 2 A 28 22 20 (Spear-
man rank order correlation coefficient, SROCC). J7/Rifh
281 #H % 2 #1 (Pearson linear correlation coefficient,
PLCC) A4 /5 #i% % (root mean square error, RMSE).
8 5 Y J 2 R R . M 8 AT DU
B FNAE 5 N IR VEAN &5 SR E 80F, A% SO AL T BA
At b st N R 2 UL .

2.2 HEASSIGANMERELLER

P 1 ABE AR 235 ) £ &% ARG o5 BB = T 2
FEAE AN [ s e ATV R S8 BRI %% B A [R] R e
FRRE, FHic S A SO RS T ) UG € R A 14 43 B0

6

NHR 30 4 $2/ SROCC. PLCC Al RMSE HI¥{A. 4
1 FR, ATRUE A AL (RAE B sl A
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J. AR TR il 22 I 24 7 vk B B0l 3 R s k2 RS R
WEMG R EE R 2R RIEZ EEE L, e s
B, XA AR G Te v A e b P 8O, AT 45 21 11
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JIT 3R A5 1) 45 L B A0 T A ASE FH VR B2 b 2 I 45 1 77 1%,
AR EE T B 5] N5 B, ¥ 38 455 IF KR 5
NS 5 R TN 25 SR 5 N R sz 5 n— 2.
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BRI DFICH B S5 8UH 1) 8 A4 5
VR 7 AT M RE X E s 6, oA RS NRSLPY,
NCMQAP! MetalQAP%, HyperIQA”"), DBCNN!!,
TReS™, MANIQAP* A1 VCRNet™, [ 1 Hu g &My
P15 2 T AP R\ FIR 32 W43 2 AT i) SROCC, PLCC
A RMSE, 4 5 #5572 F3i g ) 1] 4 B (CF 3 16 18] mean
time, MT) 1E 1 4341, BAKRZE R i3k 2 fios.

MF 2 R DLE H, A 5 HoAth 8 Fh A0
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i H AR G N A

AR A BB R, TP SR 5 NIRRT

e ) — 2.
£ 2 S5UA 8 B EUE RN 7 M RE Lh R

J7i%: SROCC PLCC RMSE MT
NRSL 0.729 0.630 0.194 2.583
NCMQA 0.699 0.726 0.218 1.917
MetalQA 0.893 0.890 0.154 0.125
HyperIQA 0.841 0.829 0.163 0.583
DBCNN 0.871 0.862 0.149 0.042
TRes 0.859 0.855 0.196 1.391
MANIQA 0.890 0.887 0.162 0.286
VCRNet 0.874 0.879 0.152 0.703
Ours 0.903 0.898 0.142 1.019

BEAL, B AR RLLE A O R B 92 O A 4 ik
ATXF LSS, A Al 5 AR LG, A ST VAL TID2013,
CSIQ. LIVE ##fi4E F A —m %, 45 ik 3 piw.
£ TID2013 1 CSIQ ##54E b, AT B KR
#. BAR G SCER[7) 7 M E, A SO AE LIVE S 46
FIEAFAE B S IE], AR ARSI TR T HA
Jii.

3 BRREANR R AR ) LRSS

. TID2013 LIVE CSIQ
ik PLCC SROCC PLCC SROCC PLCC SROCC
NRSL 0.733  0.747 0.859  0.857 0.814  0.849
HOSA 0.814  0.849 0.843  0.845 0.774  0.702
DBCNN 0838  0.896 0912  0.903 0.883  0.868
HyperIQA 0.835  0.864 0.831  0.862 0.833  0.858
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