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Automatic image annotation based on scene semantic trees

Liu Yongmei', Yang Fan', Yu Linsen’
1. School of Computer Science and Technology, Harbin Engineering University, Harbin 150001, China;
2. School of Computer Science and Technology, Harbin University of Science and Technology, Harbin 150080, China

Abstract: Automatic image annotation (AIA) is an important and challenging job for image analysis and understanding
such as Content-Based Image Retrieval (CBIR) . In AIA, a model for annotation which represents the relationship
between the semantic concept space and the visual feature space, is constructed by learning from annotated image datasets.
The performance of the AIA is still poor because the relationship between the key words and visual features is too compli-
cated due to the semantic gap. However, with constrains under the scenes, the correlation between them becomes simpler
and clearer for better annotation results. In this paper, a method of automatic image annotation based on scene semantic
tree is proposed. Image scenes are obtained through the annotated words using PLSA. Scene semantic trees are constructed
for each image scene. Un-annotated images are classified into certain scenes with visual features and are annotated using the
corresponding scene semantic tree. Using the visual features provided by Duygulu, the experiments get the more effective
results on Corel5K database than TM, CMRM, CRM and PLSA-GMM.

Key words: automatic image annotation; image scenes; scene semantic tree; image clustering
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6 260 AR T T A SR A ok 48
ASOT IR PERE
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Table 1 Performance comparison for models
on best 49 words

™ CMRM CRM PLSA-GMM SSTM

AR 0.34 0.48 0.70 0.73 0.74
FHIEYER  0.20 0.40  0.59 0. 59 0.67
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Table 2 Performance comparison for models
on all 260 words
TM CMRM CRM PLSA-GMM SSTM
AL 0.04 0 0.09 - 0.19 0.18 0.19
T SER  0.06  0.10  0.16 0. 14 0.17

IS 55 45 N HMER Y, SSTM [ TM, CMRM |
CRM Fil PLSA-GMM #5 AU 78 A5 3 M e LA Pr 4 v o
SSTM T2 3 35 0 3 A1 X3 s 57 1) — U 254
AT LASE B R s 1 R 9 A8 K bR T, Al PLSA-GMM
BERIFEAT A, T A R AR S A R B A
AR

®3I REERLH

Table 3 Examples for annotation results

[ZREWIRES

FT close-up, leaf, plants  clouds, sky, sun, tree birds, nest, tree
SSTM close-up, leaf g clouds, skyT sun,

plants,stems, lily tree ,mountain
PLSA-GMM Leaf, plants, clouds, sun, land,

texture, pepper, lily  dock, storm

birds, nest,

tree, grass

birds, nest,

tree, branch, wood

frost, ice, sky, tree bear, ice, polar, snow

frost, ice, bear, polar,

crystals, tree snow, rocks

frost, ice, fruit, bear, polar, cubs,

crops, rapids truck, vehicle

ARSI RS AAAE T 18 i 4 U st il A
MLBERAAE A G0 SCZ ST 1 %, i L5 e ofe
B PLSA-GMM AL, se iz 7 (U Fir A (il s
A) F KA BB AR AR T AT B bR it AL
DTSR RS T il SOR SR Xl 3 51 Ltk
11 & BRIV BT AL, (AR 75 MLE FF A 1 56 R
SR T, DA T i g o 12 o

5 &

P T — ML T8 S SO B RS AR TE T s o
1207 1 LAy il SO E  Fid 1 — il SR,
ST XY EE LREE A BEE AR RITR A,
T S SO T X I 1 R AR S, R 1
PLBERFAE A 2 18] IR 2R B AP T . RTZ TR BT
R T L OB S R 8T, k= — i B 1
IOE A, PR IHC A ok T4 ) R At e A v 0 SR Y
¥ B &N
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