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Application of the Dempster-Shafer theory to affective image annotation

GAO Yan-yu, YIN Yi-xin
(School of Information Engineering, University of Science & Technology Beijing, Beijing 100083, China)

Abstract ; Affective image annotation involves labeling an image with adjectives, so that those labels reflect the us-

er’ s emotional understanding of the image. The low-level visual features and the image semantic content are two

decisive factors in the user’ s emotional understanding of an image, while image content recognition is highly uncer-

tain and affective understanding is strongly subjective. In the following study, the Dempster-Shafer theory was ap-

plied to represent the visual image characteristics and to model the uncertainty reasoning from those decisive factors

to affective understanding. In response to the semantic recognition error, the uncertainty range of image contents to

each affective factor was enlarged and a prototype affective annotation system was built to automatically label natural

scenic images. Experimental resulis show that the Dempster-Shafer theory is promising for ambiguous annotation,

and enlarging the uncertainty range is helpful for improving annotation precision.

Keywords: Dempster-Shafer theory; affective image annotation; affective factor; hierarchical semantics

RGRAREFENRRNE—F HRRES
WGy i TR TS SVISNC TR S -
L. BRI , SR EGRE R E siisiR
MU B S it G RERE B SR E 7
BT R BB B P O b TEFE IR B S E R B A
BRI, T EL AR B TH IR B S &R B A, LA
48 R IE ), 2R O BERERFOR b
BB E TR H B Z AL A ERE SR, B
BRIFEKE SR IRA T AR

15 5 2 #9:2010-01-03.
ESTH: BR AR E ST B H (60374032).
#(51EE : FH EF. E-mail ; yannie. g@ 126. com.

1 HRER

BTG BEER FZEEMMEETE
Z5h, BB BERHE iR XA AP B B A
REGEEZXEZNEN. AL HETER
A ERE T, MR FPAAERRSOERE T H
NEMRHETHRE), B 5 ARBRINZ A E X
AR 7%, BRIHIBTSE X 2 P 2% R #R SR B (8] 38 Y 2%
B, TR E AR L FME T (LR R E SR E
R ) S8 BRILFEI XA b B0, Kobayashi %' 3§
1 SEhdE HEREAT 11 25 00 FRARAG T O T AR £
WU B E. BikE"” o B s B A
FbBSIESE T R4 1/ BB E RS A



FoH

BET, % :D-S IEREITE BB AR IR P 5 B - 535

JRERARIE A 1/ Wesh R B R4 NBJH=
BREGERIE, TRFE 1/f BB R B 15 M 45 A\ il
SFIE L. Cho 17 1 I B B/ 0 e 4R BRI 42
FHE, RERAXEABRERA LB REGRER.
EEREN PLHEENf R B R, RAE XL
EBARTHEF 7 05 8 B R |, 3
7 1) 5 B BOKE 15 DA BT €5 R AR AT 23 R ok ) 078
B RS i R eI U B R
BEE WL, B T2 TENFR BB E G aEE
MR, R AR e X — R AE S B
FMEBAAHEBHNEZR SRS A EHAKAR
%k, SCIE 155 2 BGE LA ). Bae &' 3 E
B—BRZ BRI X R M T BEAKE. MA1E 5%
BRAEEERANTRHEHE T 52 FFEHER
(EL3E 20 FhEgi€a .12 FHTEAR (10 FhELFE .10 FHEISE)
5 B UGS A XY R 55 AR RRE T R
g BREFRRER R E AR AEERSE
B EBMEN LR, FREZEAMHTBEREER.
Shin 251" g~ —MERTAN AL, EiT A £
BRI EERBUR. b1 2 R IA £ 2R A
AABEREN EERET K EREBEEMHIER
TR | RETA T 92 % TR VR, 2.

R TE R A 5 1 R B AR O T AT
TE2HMHRR, FERGBERARR SR RAL 10 43k
BT KEHRE. R EBHITH RS EEBRE LA
ZENHE BRI 45t B R X ER 18 H—F
% F Dempster-Shafer ( D-S) {iE4 315 Rt B & P58
FHIE JOE X AR R, L B B R IRE T k.
REERNE 1 .

R E
\
115 458 - LT R IE
lu XHLJL#TTJI lu X W *
D-S
EIE
it
RN

WAy | | Fm | | e |

B1 EREERSRRLERE

Fig. 1 Schematic illustration of the proposed affective im-
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Table 1 The relationship between HSV and color names
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Fig.2 Illustration of belief function and plausibility meas-
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Fig.3 Snow scene image its partition image
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Table 3 The calculation process of the belief of “relaxed”
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Table 4 Uncertainty ranges of some colors and objects for
“relaxed” and “clear-headed”
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Fig.4 A part of retrieval results of “clear-headed”
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Table 5 Precision and recall of affective retrieval before

and after enlarging uncertainty range %
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