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Abstract; In order to better describe the internal complexity of image, the establishment of the mathematic
model between the image complexity and each index is the key step to study the complexity of image. Firstly,
starting from the image texture, we try to establish a quantitative and precise mathematical description of the
relationship between the image and the complexity of various indicators. There is no clear mathematical rela-
tionship between the image complexity and the measurable indicators, so gray level co-occurrence matrix( GL-

CM) is used to analyze the main characteristic parameters of the texture. The image complexity evaluation
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method is proposed based on BP neural network. Then a nonlinear mathematical evaluation model between im-
age complexity and each index is established. And the weight values and index are obtained by the training for
the neural network and learning through numbers of pictures. The verification results show that the evaluation
model is able to reflect the internal complexity of the image truly, and the experimental results obtained are
consistent with human visual perception. It is of a certain reference value for the application of BP neural net-
work to study the image complexity.
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Tab.1 Image complexity classification
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Fig.1 BP network model
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Tab.2 Image texture evaluation of

the neural network parameter table
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Fig.2 Test images of different levels of complexity
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Tab.3 Sample data of image texture and the training of BP neural network
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X, X, X, X, X, D
Fig. (a) 0.641 712 0.157 186 0.006 542 0.940 626 0.784 953 0.25
Fig. (b) 0.768 28 0.097 096 0.002 383 0.965 997 0.945 354 0.12
Fig. (¢) 0.512 727 0.200 83 0.003 312 0.941 424 0.922 341 0.34
Fig. (d) 0.409 178 0.245 386 0.003 947 0.915 56 0.827 172 0.33
Fig. (e) 0.322 202 0.325 109 0.011 866 0.855 754 0.889 257 0.37
Fig. (f) 0.416 082 0.228 22 0.005 765 0.927 222 0.834 096 0.52
Fig. (g) 0.416 108 0.239 845 0.004 391 0.915 869 0.815 15 0.51
Fig. (h) 0.428 872 0.233 41 0.004 602 0.924 879 0. 882 267 0.43
Fig. (1) 0.450 361 0.223 968 0.006 926 0.926 865 0.867 533 0.37
Fig. (j) 0.287 18 0.303 642 0. 006 224 0. 885 699 0. 846 559 0.58
Fig. (k) 0.166 434 0.394 137 0.009 983 0.819 42 0.861 76 0.77
Fig. (1) 0.237 367 0.359 778 0.012 842 0.841 043 0.836 686 0.67
Fig. (m) 0.313 083 0.320 597 0.008 761 0.861 839 0.891 848 0.53
Fig. (n) 0.129 219 0.419 141 0.013 316 0.784 464 0.787 971 0.75
Fig. (o) 0.237 496 0.301 546 0.007 373 0.831 475 0.620 212 0.99
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Tab.5 Comparison of the method proposed
in this paper with the method in literature[ 4 ]

proposed in this paper
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Fig. (g) 0.51 0.358 8 0.334 0
Fig. (h) 0.43 0.396 5 0.347 1
Fig. (i) 0.37 0.534 6 0.3912
Fig. (j) 0.58 0.621 8 0.451 1
Fig. (k) 0.77 0. 666 6 0.589 3
Fig. 10) 0.67 0.734 6 0.505 9
Fig. (m) 0.53 0.813 2 0.573 2
Fig. (n) 0.75 0.843 9 0.601 5
Fig. (o) 0.99 1 0.737 4

WA 3 PR ST AL, 7E 18] 2a ~ o
9 15 BEIEER D, d A8 B A 2 i 1 (R 52 2%
JE AT FE A T, SCRR[ 4 ] b 2k T HO BEE
TR RIS IR 2% B i AR A L DA ] BB A2 R i
A BT AR SO A BT RAE R S R B
48 R0t RS 2% BE W Rl B 3 R BO ], Thi >R

a8

SCHR[4 ] A2 TR BLE A3 B 25 R 5 AR
JERNZE R0 PRIR S22 JEE )i ik A B A AR L, A
SOTERIT R R B8 T AR S 3, n]
FZ I AU NS I 0 PR S 2R B 1Y
ik, A2 M 28 B S LG 1 IR IE
GO AN [F)FFAIE, F9 3 BP A 28 0 45 36 PR (R 2t
Tk~ 15 B B4R PR AU R L R ZFRF Ak
PRAIMA A5 3 fe 2 A RGN 45 2R | IX AN RE A 3
JO7 S R AN TR O ASCER, s R T 1 A ) [
B IR HER

1.0 :
o NP G S A
< SRR TR0 S S0
0.8 == A irih Sy s Aa i A
206 EP
EE( P f.zl * ¥/
S Lok X
x 04_ I g *y
02k A _’_,’( I
A
01— : : .
0 6 10 15
12144551

B3 EHRERE 3 e R this

Fig.3 Comparison of three image complexity results
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