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Review of Research on Image Complexity

ZHOU Bing'* LIU Yu-xia® YANG Xin-xin' LIU Yang'
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Abstract Image complexity has been not only widely studied in the field of computer science,but also extended to the
field of medicine,cognitive psychology,etc. In the above application fields,different scholars have proposed different defi-
nitions of complexity related to image.such as image complexity, visual complexity, scene complexity. And image com-
plexity includes color complexity,shape complexity,and texture complexity. This paper summarized these applications,
definitions and methods.and proposed a future research idea based on the definition of complexity in constitution theory
to study the complexity from the point of image composition. This definition of the complexity only depends on the ele-
ments and contents of the image,and does not be related to the specific image processing algorithm. Meanwhile, this def-
inition of complexity is consistent with the subjective perception and understanding of the image complexity in common
sense. The elements of image can be classified to color,shape and texture feature. According to constitution theory. this
paper proposed the definitions of the general sets for these three features. The further study is to calculate the image
complexity and to verify its correlation with the subjective perception through experiments and correlation analysis.

Keywords Image complexity, Visual complexity, Scene complexity.Color complexity, Shape complexity, Texture com-

plexity, Constitution theory,General set
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XA SCIR A P54 A 1) A ok 1 R 02
BE . AT REE BT R M SOk (46 05 %A B ERUR 4
B3 0 JPEG JRARTE A 3 77 KRR 22 Bk DL 4 R AU 18113
AT TP IE R R 4 0k M R 4 RO b M 2 . 3
B4 ] EZ RO B S BRS¢ & R 6 R
JPEG JE45 5 i E 1 JPEG J& 45 % | & 3 ¥ K 1Y JPEG &
i ke Al R B 2% B s SCilik (44 1 GIF #s =X &G 46 3
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KN B 2 B, SCHRL27 4R 8 T 3 Fh LT R 46 1 R &2
2% T s A — B Ak T %S (8] {5 B (Spatial Information, SI)
B ERSE A BE i3 O vk R X B AT AT T X LU Y . 3 Fh AR
TR 45 09 78 43 0 R < TC A s 4 B 1 T 4 R 4B A L
TR Y X O MR 22 B LU IR 4R 2R (55 SCHRCA6 ] —FF) A 401 [ 45
Sk R AR R A SR TS B O D AR5 Sobel
UKL A E S, MEEDFE S, ;2) 3k STER,
SI = /si+57 53)TH5E STEUR I 95 AR bRl fi 2. 96
Bk B ST PR Y 35 {8 2 547 b 4 1 KR B A BE R4 FR . SC
1k (39 10 T T 5% e 40 158 2 R 5% 0 3 8 4 (Zipf 7 s law) SR Ml 1t
EMG A 2 2, Bk 2 0 . DB e B2 4 i HSV 1Y
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JKEEP 5 2) H Canny FI Sobel FLF%F Lh I 4 AR B K 9 4754
i oAU EU BN WA I S Sl (o iR SR gy
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BESF- ¥ RARE 22 L JPEG M43 I8 FR 45 (9 35 Oy 2 22 5 R 45 3
PRI/ SRR Zipf B39 3 55 9 R#AiE (Zipf rank frequency, 1%
(B2 TR F W BE BB RT3 A Zipf (9 RS R /N 45 2y
HE(Zipf size frequency ., % {H 5L TR R 5 HAHBAR R K E 2 5
R OITHEANTIES 5 UL FERFAERY Spearman # 56 R %
(Spearman’ s correlation) , & Bt 4 5 1F (1) A1 56 P &8 8
0. 75, [R] I % 2R FH 3200 571 A6 0 52 A AT 2L O 49 5 s i 149 4 OC
5 5) M LA R AE SR I Zhobi 28 0 45, 45 380 5 52 4% 5 %) 1o
R
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ek L2048 J M 37 B 43 43 17 77 % (Independent Compo-
nent Analysis, ICA) T S 1144 & 4% B, HL 52 /2 8098 A0
MR A A4 . SCHRL 21 PP A i R R 52 44 B A SV AR 3
T 2E R 3 AR S R L Ol R R B R
BE R . B2 AR 0 hE Ak T A BOHE 1T £E (convex
set) MR AR BEAT T3 . 130N AR IR AR Jr 6 4 T 4% S I 9E
[% (gram matrix approach)t™ , SCH#k [ 23] F A48 19 32 2 1) =
ket AR T 2 B, HAR B, TR S e s B, SR [32]3F
BCT BB E M N DRI E L B ad 9 i A B 7R
B 58 BE S 4H 5 2) LG S R, 9 P A IS 5 B 22 57 3 i
B (L o DX 2 Ak A AN B0 153) 3 R AL & /Y BT A IX 3 A4S %L
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NGER ARG DR AN AGEREBR RGN 3 A BB
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B AR o 22 B AR A i AR ST 2 B . SCHRC70 9A S, 7T LUK 3R
AT v B A OGS A T S R R A A RIR AT A B L SRR R B
15 BR VB0 A 2 5 M 50 R ok i i T B MR R 4% . STtk
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Table 1  General set of color varieties
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