i 3C
7-1-3

sy ZA7 288 A4

(Interactive emotion-based color image retrieval)
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Abstract

Variable contents are extracted and used to improve the correctness of the retrieval in the
content-based image retrieval. This way use the physical feature for the retrieval.

In this way of retrieval, the user has to know the basic physical features and spatial
relationship of target images that he wants to retrieve. There are some restriction to reflect
the user’s intend. We need the retrieval system that reflect the user’s intend. In this paper,
we propose an emotion-based retrieval system. It is different from past emotion based image
retrieval in point of view that it uses relevance feedback to estimate the users intend and it
is easily combined with past content-based image retrieval system. The features and
similarity measures are adopted from MPEG-7 color descriptors which are proper retrieval of
large multimedia databases. We use wallpaper images for the experiment. The result shows
that the system get successful result.
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1. Introduction

There has been an explosion in the amount
and complexity of multimedia data with the
advances in computer technologies and
internet. In order to make use of this vast
amount of data, efficient and effective
techniques to retrieve multimedia information
based on its content need to be developed.
To overcome the difficulties of the
text-based approach, content-based image
retrieval(CBIR) was proposed. The CBIR
systems use the visual content of the images
such as color, texture, and shape features.
Recently, MPEG-7 standard that facilitates
the CBIR was defined.[1]

In the CBIR, the query is an image itself
and the retrieval process is the process that
seeking the similar images to the given
query image. In this way of retrieval, the
user has to know the basic physical features
of target images that he want to retrieve. It
has some restriction not offering various
retrieval method to users.

In this paper, we proposed an emotion-based
retrieval system that retrieve the color
images by using an emotion language such
as "warm”,"soft”,"cozy” and "clean”.

In the past emotion-based retrieval system,
it is hard to combine with past CBIR
because the retrieval is done through the
index in the emotional feature space after
transforming the physical features into
emotional features. The emotion is very
subjective and differ according to the users.
The retrieval through the index don’t
sufficiently reflect on the users intend.[2]
Previously, main emotion language and its
representative image are stored for the

retrieval. The systemn seeks the similar
images by using MPEG-7 color descriptor of
the representative images, if an user choose
and evaluate them.

The subjective evaluation of an user is
reflected to the retrieval through the
feedback.[3,4] The filtering is
We proposed the

relevance
possible based on it.
system which can retrieve the color images
a user want. Proposed method is the
emotion-based retrieval and it can be easily
combined with traditional CBIR. It can be
used for various retrieval images. It can
overcome the subjective
emotion according to the different users.

To test the performance of proposed system,
we tested about 1500 images and used an

difference  of

ni

emotional language such as ""warm” ,’soft”,
"cozy” and “clean”. The successful results

are gotten in our experiments.
2. Organization

2.1 MPEG-7 color descriptor
Through psychological experiments, Soen
found that the physical features like a color
and texture affected to the emotion of
human-being.[5] Through the factor analysis,
he knows the emotional features are affected
by the physical features such as an average
hue, saturation, intensity and the frequency
components of the spatial distribution. Under
the asumption that the information on the
color and brightness can be represented by
the scalable color descriptor(SCD) and the
frequency component corresponding to color

variation can be represented by the color
structure descriptor(CSD). We used two



descriptor such as SCD and CSD of

MPEG-7.[6]
2.2 Proposed system

Traditional emotion-based retrieval system
used a converter to transform the physical
features into the emotion features. The
multiple regression, neural network, and
adaptive fuzzy system were used as a
converter. The converted emotional features
are stored in DB by using the R-tree and
clustering. Traditional emotion-based
retrieval system is shown in [7].

Proposed method do not need a complicated
converter and store the image DB as an
index of emotional language in the emotional
feature space. Proposed system shows the
representative images which correspond to it,
when getting the emotion language from an
user. The
evaluated by the user. The system makes a
new query and updates the weight of each
descriptor by above evaluation value. The
system shows a new candidate images. The

representative  images  are

images for the experiment are -classified
according to the emotion language which the
users often use. The classified images are
evaluated on the degree of each emotion
language. The system
representative images and store it to DB.
The representative images stored in above
DB are shown to user in the 1st retrieval
which use an emotion language as a query.

extracts the

The recommended images are evaluated by
users again. It is transmitted to the system.
The new query was made by this evaluation
value. The query is represented by the color
descriptor of MPEG-7. The queries used are
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the 16bin SCD and 32bin CSD. Proposed
system consists of two part. The one is an
applet. The other is a sublet. The former
shows the candidate images and they are
evaluated by the user. The latter gets the
user’'s evaluation value and analyze it to
know the wuser’s intend. The candidate
images are retrieved from the image DB by

the user.
" }
Emotion 1st petrieval Make a new query
anguage Update the weight
2nd result
Candidate images lst
evaluation by user
2fhd resulft
Image DB
Applet
serviet

[Fig. 1] Proposed system
2.3 relevance feedback

It is easy to know user’'s intention through
the wuser’'s in the
feedback.[3,4]

New query by user’'s emotion can be made,
when tranmitting the value evaluated by
individual
between the wusers <can be

evaluation relevance

user into the system. The
difference
compensated. In the process of feedback, the
retrieval and evaluation is processing at the
same time. So, the retrieval time can be

reduced.

Retrieval process by the relevance feedback
is as follows,

(1st step) Every image is represented by the
vector model having descriptor component.
(2nd step) Initialize the weights of each
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descriptor.

(3rd step) Evaluate the representative
images.

(4th step) Make a new query.

(5th step) Show them to user after

retrieving candidate images by similarity
measure.

(6th step) Evaluate the candidate images.
(7th step) Update the weights of each
descriptor.

(8th step) Go to step 4th.

The vector models of image I by the SCD

and CSD are as eq. (1)

Il= [dl,],, tty dl,lﬁ]y
I,= [dz,p e, dz,3z] 1)

There are two kinds of weights. The weight
dii iS VVU Imt1al

weight W,,-O is as eq.(2).

of vector component

W/,'jo = (2)

1
Ji
Where ]1=].6 and ]2=32

The weights on SCD and CSD are
represented by the W, and W,. Initial

weight is as eq.(3).
: 2 ’

For each of the retrieved objects, the user
marks it as "highly relevant”, "relevant”,’no
opinion”, nonrelevant”, or "highly
nonrelevant”, according to his information
need and perception subjectivity. Evaluation

values are 0, 2, 3, 4, and 6.

The similarity measure between two images
is as eq.(4).

J L
S;= ;Wiz‘*ldﬁ_dif' , 1=1,2

S= ﬁ::l WS, @

The images of DB are retrieved by using a
similarity measure such as eq.(4), if a query
image 1is wupdated. The range of each
descriptor value is different and the
measures of SCD and CSD are different.
Before updating the weight in the 7th step,
we should nomalize the value of each
descriptor. The former is an
intra-normalization and the latter is an
inter-normalization.[4]

One query image should be made for next
retrieval, when the user evaluate the images
as "highly relevant” and "relevant”. We used
the mean and weighted mean for it. We get
the mean of each bin of evaluated images as
"highly relevant” or "relevant” and used it as
a bin value of new query. The weighted
ratio of "highly relevant” and "relevant” is 1
to 2 in case of weighted mean.

3. Experiment

The wall paper images are used for the
proposed retrieval system. The MPEG-7
color descriptors of wallpaper images are
extracted and stored to DB by Visual C++.
In our proposed system, we used the
emotional language such as

"

"warm”,"soft”,"cozy”,"clean” and "refined”.



The 1st retrieval is done by an emotional
language. The user evaluates the candidate
images. After that, a new query is made.
The 2nd retrieval is done by a new query.
The relevance feedback is applied to the
retrieval since the 2nd one. The new query
is made by the user’s evaluation value. We
used the clustering method to consider
various physical features. Proposed retrieval
method is implemented by the JAVA.

To test the performance of proposed retrieval
system, the relevant rate measure and
penalty measure are used. The relevant ratio
is the ratic of the number of "highly
relevant” and "relevant” images against the
number of displayed images. When the
system shows the retrieval result to user,
the images are displayed by the order as
follows "highly relevant”, "relevant”, "no
opnion”, "nonrelevant”, and "highly
nonrelevant”. The penalty measure give a
penalty score to them, when this images are
not in its order. This is similar to the
performance measure of MPEG-7.[1] The
good retrieval result can be obtained, when
having small penalty score and large
relevant rate.

The retrieval results on the 6 emotional
languages are shown in Table 1. These
results are averaged by the 20 subjectives.

ists 2408 2etda 24 21

<Table 1> The retrieval result by the
emotional languages

st 2nd 3rd 4th
relevant | relevant | relevant | relevant
rate rate rate rate
penalty | penalty | penalty | penalty
50.0 58.0 75.0 91.7
soft
6 6 4 2
41.0 66.7 83.3 83.3
comfotable 7 6 2 2
41.6 75.0 83.3 91.7
cozy 5 4 4 2
33.3 416 66.6 75.0
clean
5 6 5 5
. 50.0 75.0 83.3 83.3
refined 7 2 2 2
) 50.0 66.6 75.0 91.7
vigorous 8 5 7 2

4. Conclusion

In this paper, we proposed the
emotion-based retrieval system to reflect the
user’'s emotion. Traditional emotion-based
retrieval system retrieve the images after
converting the physical features to the
emotional features. But, proposed method do
not need the complicated converter. Proposed
method can fast convert the user’s emotional
to physcal feature through the
relevance feedback and retrieve the images
by compensating the individual difference of
emotion. We tested about 1,500
wallpaper images and verified it well reflect

feature

user’s

the user’'s emotion through the experiment.
Proposed system can be used as the product
retrieval system based on emotion in various
area such as the wallpaper retrieval, a
papered floor retrieval, and textile design
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retrieval.

In the future research, we will make more
robust system by including the texture
feature. The fine retrieval is possible when
increasing the number of bins. Then, the
retrieval speed is dropped. So, we should
develope the retrieval algorithm to reduce
computational complexity.
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