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Background

Query word:
blue & car
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Irrelevant

Tags

North Vancouver « Canada « British Columbia -
B.C. « Waterfront Park « 2012

German Car Festival « German -« car e
Porsche = 911 « 993 « Porsche 911 »

colourful « vibrant « vivid « red - skx « blue
| ]
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Objective

A Analyze visual relationships between
nouns and adjectives

ANBER b szmé\lﬁe b F

visual - ¢
relationships

AFind out the tag pair with high visual
relationships
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Objective

A The images corresponding to the tag
pairs with high visual relationships
looks similar.

flower + red '

A Help create new dataset with less
noise

B A Improve accuracy of simultaneous
T I recognition of nouns and adjectives

I There is a flower and the color of the
flower is red.
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Basic i1dea

A Prepare many tag pairs of nouns and adjectives
I e.g."red + car", "blue + sky", ...

A Search web image database for the images
corresponding to each of the prepared tag pairs

A Detect regions of objects for all the images
I Eliminating of background in the images

A Evaluate the distribution of the image set of each
tag pair with entropy, and calculate mutual
Information
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Overview

red + car beautiful + car
T

Image acquisition by
the tag search

[ Image

segmentation
[ Feature J
Extraction

Object region
determination
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Example of gathered images

red + car beautiful + car

e
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Image acquisition

A Image acquisition from flickr
120 nouns ; car
I 16 adjectives : -, red mor ni ng
A20 nouns 16 adjectives = 320 tag pairs

I 200 positive images for each tag pair

I 600 negative images (common to all tag
pairs)
A64,600 images (=200 320+60)
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Image segmentation by JSEG

red + car beautiful + car
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Feature extraction

A Extract SIFT features from each region

A Build Bag of Feature vectors from a set of
the Color-SIFT features

Detection of KeyPoints Frequency of representative pattern
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Used Features

A Color-SIFT

I Divide a picture into R,G,B and extract feature
from each.

I 384 dimensions : 128 dimensions

SIFT from R SIFT from G SIFT from B
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Assume good region

corresponding keyword
A Multiple instance-SVM

i trainingY evaluation Y changing datasetY

trainingY é é -logps)

High evaluated regions are positive
data,

and low evaluated regions are
negative data in the next loop.

@ car & red regions

@ Not (car & red)
> regions

ppereritain)
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Results of detected regions

red + car beautiful + car
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Calculate Feature Distribution

A pLSA
I Probabllistic Latent Semantic Analysis

N Wd

T OO0
P(d) P(zld) P(wlz)

L L

o » B [

I d:image, wword Z:hidden topic

I Calculate distribution of the features from the
relationship of d, z, and w
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Visual relation by mutual information

4 .
Entropy Value of distribution of local features
Aw) BO(W) T o)
High : Wide distribution “ Low : Narrow distribution

\ D%
e . . . N
Mutual information Difference of entropy
0L QY Aw OwwWw
L High : High relation 4@ Low : Low relation y

flower
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Experiments (1)

Dataset:64,600 images for 320 tagged pairs
1. Evaluate mutual information of tag pairs

2. Compare visual feature based relation with
text based relation
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beach
bird
boat

- red blue green black white circle square,
morningnight wintersummernew old beautiful cool :

W WA J.9 V.19 V.Vuv V.11V V.Vo+ “V.U4y U.J.LL_ V.,JII V.VIuJv v.vcv \VR VAV V) “V.Vuv V.LJI1 'U.U\J\?’

c I ou d 5.466 0.071, 035 0.161 0.232 0.078 -0.018 0.151 0336 0.143 0.003 0.042 0.085 -0.028 0.016 -0.022
5.486 0139 0105 0.003 0.130 0.118 0.131 0035 0101 0129 0049 0044 0150 -0003 0.018 0.039

cu p 5.521 0.003 0.061 0.046 0.145 0.117 0.061 0.092 0032 0083 0069 0064 0046 0.044 0070 0.048
d Og 5.334 0.078 0.066 -0.020 0.154 -0.024 0.030 0217 0220 0.135 0.063 -0.064 0069 -0005 0086 0.014
5431 0105 0.137 0.100 0.121 0.150 0.073 0.096 0.169 0.103 0.132 0.013 -0.027 -0.060 -0.015 -0.005

fl ower 5522 0.027 0.024 0.069 0.120 0124 0.144 0086 0.137 0211 0069 0048 0050 0.038 0.066 0.008
fI'U |t 5.357 0.096 0.185 0.145 0.082 0.055 -0.040 0.175 0.153 0088 0011 0077 0.106 -0.128 0.018 0.030
5474 0112 0113 0.157 0.242 0.085 0.042 0113 0006 0050 0.117 0.149 0.007 -0.046 0061 0.018

h ouse 5536 0.114 0170 0.163 0.161 0.060 0.040 0.091 0224 0078 0.129 0033 -0.011 0.093 -0.003 -0.001
I 5.519 0.084 0.047 0.024 0.114 0.078 0.035 0013 0.164 0.153 0093 0.020 0.134 0.058 0.090 0.040

peo p € 5.368 0211 -0.022 -0.038 0.198 -0.030 -0.032 0.108- 0.237 0.198 -0.066 0.056 -0.021 0.077 -0.006

sea 5.387 0.188 0.108 0.016 0.146 0.030 -0.026 0.036 0287 0237 0011 0048 0.053 -0.022 0.006 -0.002
5.490 0.036 0.261 0.038 0.084 0.044 -0.014 0.167 0279 0.159 0.054 -0.009 -0.013 0.047 0.084 0.077
S ky 5.380 0278 0.044 0027 0.069 -0.008 0.176 0.042 0237 0.248 0.069 0.007 -0.016 -0.067 0.179 0.013

SNOW 5473 0113 0234 0051 051 0046 0022 0063/ 0448 0101 0044 0012 0043 0037 0015 0015
5535 0056 0133 0054 0242 0128 0149 0071 0036 0145 0028 0016 0040 0045 0050 0.023
sun 5437 0014 0.37 0072 0183 0058 -0022 0173 0376 0.86 0164 0056 0046 0056 -0003 0011

tower
train
tree
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Some representative results

High visual relationship between pair tags
A "red+sun" , "red+car"
I Color adjective and object noun

A "morning+sun” nighfi+sun”
I Time adjective and noun related sky
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An example of high visual

relationships (1)
A Color adjective and object noun

iAfbl ue + caro
car

beautiful_-
summer -
morning -

blue [
\

square F
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