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Image Enhancement Technique Based on Subjective and
Objective Visual Perception

ZHANG Lei—hong, DU Xiao—meng, FAN Li—ping, LIANG Dong, LAl He—mu
(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The aim of this study was to propose a method for enhancing the images based on the Itti objective model
and eye movement subjective model. The saliency maps were obtained based on the subjective and objective human visual
characteristics and used in the construction of histogram, and parameters were adopted to combine the Itti objective visual
attention computational model and the saliency maps generated based on the data obtained from eye movement subjective
experiments. Then the corresponding regions of the image were adjusted based on the new weighted coefficient to enhance
the image, and the objective image enhancement quality assessment algorithm based on visual perception was used for the
evaluation. The objective evaluation algorithm based on visual perception showed that by adjusting the proportions of the
Itti objective model and eye movement subjective model through changing the value of parameter A, different enhancement
results could be achieved. When A =0.7 m the proposed method gave better image enhancement effect than that based on the
Itti objective model and eye movement subjective model. Image enhancement based on combined subjective and objective
human visual characteristics was better than the traditional image enhancement algorithms, and showed satisfactory visual
effect.
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Fig.5 The ALV values of enhanced images

TS AT L, B85 fo UM% B9 ALV {34 2 2 5 T &
FEME ) ALV {H 470, Ui BT DA BSR4 7 /9 B

PRRE B TR AR , I HSE A =0.7 B, Tui A AL
SR S50 554 5 0 ALV (B 5 i , B R SOR el , 1t
WP T BEAY 55 IR 2 5L 454 T MR 200 T2 i 56 T
Teti A AR 2 SC 56 64 T 00 R3S 58 . 5 R H PSNR J7
DA T IR A 25 SR 2L, AR 2008 Ted FLGEASE R | =
L HIR 505 SE 565 T R N IR SR80 Xk Py i o Ay v
B 5 i USRI E RO R0 VA 4R
T, P 5 45 50 s, i TR S S i o 5 i R ALV
(/N T HE T T BEARYIE SR J5 (09 MR ALV AE, KRR 7E
T, ALV 38 o 0 5 G ) - 389 S i O 25k 43 i R
HEGR AR IR R RS (4 B0 A
YR 5 FH R 2 0L 5T £ 7 4 77 7, PSNR J7 725 il

ALV R B PR AR S H R R 2 R IR

R, 2 R EURAR B ZXHiR 22 , TR 45 SR 1T B
IS BRSSO, B, o T A R AT
A NHRARSE R B UG B R DA 25 28, R i R BT
PR B 1 PG IO et VPN T3 1 0T T s AR 34 i %]
GV
3.3.2 FEF BN ) G i o DA

A0 o T SRR A B WA B X S R 1%

‘#ﬁiIﬂJxTz J i MG 078 350U AT 50.68% , Al FH LT

R B R AT %) P A5 4 i o et P11 o) 1 i 1 RS
#ﬁuﬂJm JAERILE 6.

80

Im?rﬁiﬂ MRzhszE =03  2=0.5

~
=

~
[\

=)}
N

A BURHBRAL T 73850/ %
[=))

=)
O

K6 1RGN X B A RS HBRAE 11 734
Fig.6 The percentages of effective perception transitions of detail

areas

&6 R, BT T A0 MR shs0 6 Je — H 455
J& HEAT B R S AT RN BR AR A B A A
60%~80% 2 [0] , 34115 T IR B4 19 50.68% , Bl 3T LA |
B HEAT A B 7 R AR AT DUAE G A 23w, 5L T
WK 20y S50 AT A 3G 5 L A OB BR AR B T T T
MERIEA TR 8, 7 A AR SRR BIE T 5. &
BN ASTA], DL K W Teei 452 789 701 3= XL AR 2SI 6 453 78 fify
i B LEE AN [A] 15 21 5 A RO A o BB AR ] H
TS A =070, 545G R A SUBM A 2 80S T
39 BT Teei AR TR B 552 50 09 A5 R4 AT T 438,



118 f 3

I i 20154F5 H

AHZEVEELAY A 4 0.3,0.5 F10.7 F, A =0.7 Bt BG4 38
SRR e b, B B IR RAR

BESEON I ABIRE R B 4R T —Fb
B85 % L Teei AE TR % 1 WL HR ShASE R A [T 45 0 56 14 75
VA M P T A o SRR Y PR 08 5 B VAN O 1
ATV . S =0.7 0 3 i iR RAA LT3
TRV Teei ALY | LR Sl AR f) RIS  sm ACR o i
AR A B S VR 7 00 Tuei A5 75 e 3 L HR 2 7 1y
PO, A LAAS BN ] A8 s OR o e 28 1 i ik —
AR SEI, BT 5T A B WA i e P AR R T A
R PEASE R A AR 5 A 8 B0, DR AT BRAE A ]
RIGIRACR

S 3k

[1] /NG, 22 B R, 55 — R sk TRLSERR R 0 05 2F IS
BESRSAD. THRNU BN S EDE 77 4, 2010,22(3) :
534—537.
JIN Xiao—xian, LI Wei—jun, CHEN Xu, et al.An Algorithm for
Biomimetic Image Enhancement Based on Human Visual
Property[J].Journal of Computer-aided Design & Computer
Graphics, 2010,22(3):534—537.

(2] HE — AT AR B E AR (O R R 48 A ] £
$TE,2014,35(19):93—97.
SHEN Jing.A Color Image Compression Algorithm Based on
Human Perception Characteristics[J]. Packaging Engineering,
2014,35(19):93—97.

[3] WEZEW. —FhEE T YCrCh B8 25 () RS0 R 1 R (8 [ 1
JKEHEAR]. A4 TR, 2012,33(9) : 111—116.
YAO Jun—cai. Color Image Watermark Technology Based on
YCrCh Color Space and Human Vision Characteristics|]].
Packaging Engineering,2012,33(9) : 111—116.

[4] fapesite, SR, R , 2. 5ET BP f 22 R0 2% (1 22 S (A F T Ep AL
FeIEREPEARLT]. A2 T ,2014,35(13) : 110—115.
HE Song—hua, ZHANG Gang, CHEN Qiao, et al.Spectral
Characterization of Multicolor Printer Based on BP Neural
Network [J]. Packaging Engineering,2014,35(13) : 110—115.

(5] B9 HA, S DR, EINNEE , S AT T LR T R B s b i
S FIBIFFEL)] 0672541, 2009, 38(5) : 1283—1287.

ZENG Ming, MENG Qing—hao, WANG Xiang—hui, et al.
Image Enhancement Based on Visual Attention Mechanisms.
[J]. Acta Photonica Sinica, 2009,38(5):1283—1287.

[6] EBELL, Flst, — Mk T 0RO DI 1 R (5 158 51
FE R THE,2014,35(3) . 84—87.

WANG Xiao—hong, ZHANG Ting.Color Image Enhancement
Based on Visual Region of Interest[J]. Packaging Engineering,
2014,35(3) :84—387.

7] Bz, B5, B, 55 DU ORI A 4 R A A 4]

PSR VEAS TR R R[], AR R e A FAR BRI,
2009,39(4) :753—757.
LING Yun, XIA Jun ,TU Yan , et al. Detection of Region of
Interest and its Application in Video Image Quality Assess—
ment[J]. Journal of Southeast University : Natural Science Edi—
tion,2009,39(4) : 753—757.

[8] ITTI L, KOCH C. Feature Combination Strategies for Saliency
Based Visual Attention Systems[J]. Journal of Electronic Im—
aging,2001,10(1):161.

(O] FRFFEARILHE, Bfgcz , 4. KRS8 EEARIE X ROTEEHUTY

SR TR R 24l AR A A, 2012, 43 (1) - 208—
214.
CHEN Zai-liang, ZOU Bei—ji, HUANG Min—zhi. Influence of
Intensity Feature on ROI Extraction[J]. Journal of Central
South University: Science and Technology, 2012, 43 (1) :
208—214.

[10] SHEIKH H R, WANG Z, CORMACK L, et al. LIVE Image
Quality Assessment Database Release2 [EB/OL]. [2014-09—
28]. http: //live.ece.utexas.edu/research/quality.

[11] SHEIKH H R, SABIR MUHAMMAD F, BOVIK ALAN C.A
Statistical Evaluation of Recent Full Reference Image Quality
Assessment  Algorithms[J]. IEEE Transactions on Image
Processing,2006, 15(11) :3440—3451.

[12] WANG Zhou, BOVIK ALAN C, SHEIKH H R, et al.Image
Quality Assessment: From Error Visibility to Structural Simi—
larity[J]. IEEE Transactions on Image Processing, 2004, 13
(4):600—612.

[13] L5, o, B IGERE. PG B i A ) 52 B R 25 R AR
FEJTIRL) AXFHNFE 4], 2014,35(5) : 1118—1129.
WANG Yong, WANG Xue—qing, ZHAO Xiao—hui. Objective
Image Quality Assessment Based on Complex Matrix Structure
Similarity,2014,35(5) : 1118—1129.

[14] HI BT AHRXT HE BERLE AR R (B MG OK ENEOR RIS
[J]. f%€ T/, 2014,35(3) : 78—83.

SHEN Jing. Color Image Watermark Technology Based on
Contrast Sensitivity of Human Vision System[]J]. Packaging
Engineering,2014,35(3) : 78—83.

[15] MING Zeng, JIAN Liu , LI You-fu, et al. Keypoin-based

Enhanced Image Quality Assessment[C]// Communications in

Computer and Information Science, Part I ,2011:420—427.



