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Abstract: In consideration of the important role of human eye subjective evaluation in quality evalua-
tion of color fusion images,a human eye subjective evaluation experiment by 52 people was designed.
240 color fused images gotten by eight kinds of fusion algorithms in three typical scenarios of green-
belts, sea to sky and cities and towns were evaluated subjectively by designed single-evaluation inde-
xes(the perceptual contrast between target and background, sharpness, color harmony and color natu-
ralness) and two comprehensive-evaluation indexes (Perceptual Quality based on Scene Understand-
ing, PQSU and Perceptual Quality based on Target Detectability, PQTD). Then the subjective evalu-
ation data gotten by 52 people for each index score and correlation analysis were carried out and two e-

valuation models were established. The results show that there is a high correlation between color

W F HEA:2015-07-15; 81T H #H:2015-08-27.

ELWMHE: BRAARM %S E ST HE (No. 61231014) ; # F 318 + 22 Bl 45 L TR 22 £ % B 31 B (No.
20131101130002) 5+ = TL 55 5 5 WA H (No. 40405030302) ; 6L MR H AR S RS A E W E ALK
I 4 %W W H (No. 20130EIOF01 , No. 20140EIOF06)



3466 P

5% 23 &

harmony and color naturalness. The PCTD can be described by the perceptual contrast between target

and background and the sharpness and the PQSU can be described by color harmony and sharpness.

But,for different scenarios and visual tasks, the weight of each evaluation index is different.

Key words: color fused image; subjective evaluation;subjective evaluation index; comprehensive pre-

diction model; score round and correlation analysis
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Fig.1 A set of source images and fused results of green plant scenes
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Tab.1 Pearson correlation coefficients between

each pair of attributes

PCTB S CH CN PQTDPQSU

PCTB #2&Mt: . ) ) ) ) )

M
S HHXME 0.297 ) i i i )

WEME 0.000

CH MXPE 0.120 0.815 . _ _
WBEM 0,064 0.000

CN M€ 0.090 0.730 0.969 ) i i
WFEME 0.166 0.000 0.000

PQTD HMIZEPE 0.669 0.765 0.549 0.482 . _
WBEME 0,000 0.000 0.000 0.000

PQSU #i%&4HE 0.148 0.815 0.992 0.974 0.559 .
BEM 0.022 0.000 0.000 0.000 0.000
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3.1 EMEENEERMREMNER

P 5 PQTD 440 B4 R ANk 2 fiR,
A LAFE 1 PCTB 5 CH # B A e it 2 L, AFF
TEZ2 H LA PR )8, e R E R 3Ro8 PCTB Al
CH BEREff# # PQTD A2k Y 95. 800, F e it AN
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HE 25 40 W 1] 051 7 L B LA 45 B4R 8 52 ) PQTD
] A5 Ay

PQTD=0. 907 PCTB+0. 129CH—0. 022(R* =0. 958)

(2

F2 #HYPESH PQID EIFHEE
Tab. 2 Regression models for PQTD of plant scenes

o8] B 1 Sig(P) VIF F Sig(P) R

1CEE) 0.010  0.680 0,499

PCTB 0.973 37.381 0.000  1.000

2 CiHE) —0.022 —1.433 0,156

PCTB 0.907 32.706 0.000  1.408
CH 0.129 4.461  0.000 1.408

1397.330 0.000 0. 947

877.928 0.000 0.958

Y 5 PQSU [IE /3 Hrés R an sk 3 iR,
LA M bR CH Y B 2 P K /N T0. 05,
BA Gt 2238 X, AL R 3, 15 B4 )
51 PQSU [|] I A # y

PQSU=1.044CH—0.022 (R*=0.980),(3)

F 3 HEWEFHIT PQSU A E JFHEE
Tab. 3 Regression models for PQSU of plants scene

TR B t  Sg(P VIF F Sig(P R

L) —0.022 —2.228 0,029
CH 1044 61181 0.000 1.000

3 743.087 0.000 0.980

3.2 BRESHGEERIREMUER

F 4 BXEZF PQTD Ky EJFEEY
Tab. 4 Regression models for PQTD of sea and sky scene

R B t Sg(P) VIF F Sg(P F

1
(F®) 0.104  3.316  0.001
S 0.789 14,221 0.000
2

(F®) —0.090 —2.654 0.010
g 0.838 19.975 0.000 1.022
PCTB 0.340  7.902 0.000 1.022

0 202.233 0.000 0.722

211.980 0.000 0. 846

KT 5 PQTD BIH 4 Hr 45 R an sk 4 iR,
ATRVEWL R & RIH R AA GBS A
P 2 4L 48 1k In) f, PCTB Ml S fE % i &
PQTD 5 fkH iy 84. 6 %6 , 1 K5 5 ) PQTD Al 14
J7 N

PQTD=0. 340 PCTB+0. 838 55—0. 090(R* =0. 846) ,

(4)
KT 5 PQSU BB g R 5 iR,
x5 BXESHI PQSU KO 7 E A

Tab.5 Regression models for PQSU of sea and sky scene

B® B t Sig(P VIF F Sig(P) F

1

WE) —0.008 —0. 0.
(W E) § 0969 0. 336 5209.701 0.000 0. 985

CH 1010 72,178 0.000 1.000

2

() —0.033 —2.658 0.010

CH 1021 71965 0.000 1.105 2801.348 0.000 0.986

PCTB 0.039 2.604 0.011 1.105

WAL ¢ AF R0 B B R PE X PQSU 1Y 52 izt
KT PCTB, W #  k F K34/ T 0. 05, B F
geiterm X, WRE RN PQSU = 5 &

PQSU=1.010CH—0.008 (R*=0.985). (5)
3.3 HHEFENEERANRETNREE

WS 5t PQTD WIH 4 Hr 45 R a3k 6 i,

#6 HEE S PQID K E FEE

Tab. 6 Regression models for PQTD of town scenes

i B t  Sig(P) VIF F

1CER) 0146 3.671 0,000
PCTB 0.718 10,054 0.000 1.000

2 () —0.027 —0.771 0. 443

PCTB 0.601 11.280 0.000 1.071
S 0.440 8565 0.000 1.071

Sig. (P) R

101,079 0.000 0. 564

134,095 0.000 0.777
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BEAY 2 v 2% [0 05 R B0 LA Ge ik 2
N Z TEALL NS, Yo RE R &8 PCTB
1S BES M B PQTD A8 fb i ity 77. 7% , 45 S 3l
Y5y PQTD [ 7 #E .

PQTD=0.601PCTB+0.440S—0. 027 (R*=0.777).

(6)
WAETS 5 PQSU A #r & B an sk 7 iR,
WA 50 PQTD A F2 R .

PQSU=0. 885CH-+0. 150S—0. 024 (R*=0.990).

)

BEF ARSI AR, Sk 18 1T A T X R
o Tl A VL5 B30 6 DM R 114 40 T 45 SR 36 B SR [5
TIEERARIR ML . AR SO 3 T 4 5 B 1) R
U (PQS U (1) T il 455 24 76 A1 ) 37 ¢ F g K 4
S5 ICHRS . 71 BT I R IR s S kLS .
TIRA K,

F7 WEESEHI PQSUREIFER

Tab. 7 Regression models for PQSU of town scenes

TR B t  Sig.(P) VIF F

1 (%) —0.010 —1.273 0,207
CH 1.011 75,433 0.000 1.000

2 (i) —0.024 —3.321 0.001
CH 0.885 32.419 0.000 5.485 3777384 0.000 0.990
S 0.150 5119 0,000 5.485

Sig. (P) R

5690.104 0,000 0.986
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