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Development of Image Annotation System
based on Large-scale Web Image Database
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In this paper, we propose an image annotation system based on large-scale
Web image database and similar-image search engine. Given an unknown im-
age, the system finds similar-images in the database, and obtains a set of text
data associated with them. Then the system evaluates the representativeness
of words in the text by using probabilistic measures, and outputs keywords
for the image. The estimation accuracy of 5 category (30 concepts) images is
between 43% and 75%, 59.1% on average. The processing time for database
construction (image and text analysis) is 90 ms/image. The processing time
for image annotation is 643 ms/image.
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Fig.1 Image annotation system using Web image database.
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Fig.2 Local edge pattern features.
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Table 1 The effects of image features on estimation accuracy (average of category).

i) TR | BRIk 1 | ARk 2
animal 15.7 21.1 32.0 31.7
material | 35.5 | 73.1 76.1 74.8
person 38.3 46.0 49.3 51.7
scene 28.3 30.0 50.5 48.2
plant 23.3 17.0 33.3 32.2
all 279 | 38.2 50.2 49.0
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I color
90 I shape i
N color+shape 1
80H color+shape 2 -
70 1
60 1
50 1
40 ‘ E
30 ‘ B
20 ‘ B
10 -
0 < 2 I
T 2eE 8 eE£ 5080 gL goga28E L @S £ 8 38 Y 2o ¢
SeEEizfgest3gB gl iEeagg
<] o & £ =2 o © Q e 535 38 o S 2 T 2
3 Q o o 8 Q 5 = o) = 0 £ c E ﬁ
s = = [} = S a
= @ E

3 EGAHNE L X — U — NHEEREEE

Fig.3 The effects of image features on estimation accuracy.
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Table 2 The effects of evalutation functions on estimation accuracy (average of category).

TF TF-IDF KL HGS
animal 22.7 32.3 32.0 32.9
artifact | 79.8 78.3 | 76.1 75.1
person 32.0 46.0 49.3 49.3
scene 54.3 57.7 54.2 54.3
plant 17.0 29.0 | 33.3 33.0
all 44.0 50.3 | 50.2 50.1
100
I T
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Fig.4 The effects of evalutation functions on estimation accuracy.
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Fig.5 The effects of database size on estimation accuracy.
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Fig.6 Precision curve of image search result.
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Table 3 The effect of weighted-TF on estimation accuracy (average of category).

BT RL | BEAHTHY
animal 32.0 43.6
artifact 76.1 75.3
person 49.3 66.7
scene 54.2 59.5
plant 33.3 51.7
all 50.2 59.1
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Fig.7 The effect of weighted-TF on estimation accuracy.
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