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Abstract: In most article retrieval systems using Kansei words, there exists a gap between user’s Kansei and system’s Kansei 

model. Therefore, it is not always easy to retrieve the desirable articles. The purpose of this paper is to bridge this gap by 

introducing a novel function to accept arbitrary Kansei words. The parameters related to newly added Kansei words are 

automatically estimated from articles selected by the user during search. Thereby, the system is customized for individual users, 

to bridge the gap. In the evaluation experiments, we took actual paintings as the articles, and evaluated the user-satisfaction, 

accuracy, novelty and serendipity of the system through actual user operations. Most of users were satisfied with the system 

and could find unknown desirable articles. Moreover they could often find unexpectedly interested articles. 
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1 INTRODUCTION 

Web services are increasing day by day and the 

demands for e-commerce have also become higher. It is, 

however, not easy to retrieve a proper article from a lot of 

articles in web pages. One way of retrieving articles is to 

use keywords. Especially using adjective keywords called 

“Kansei words” is effective to represent human feelings and 

impressions. However, the accuracy of retrieval results is 

not sufficient due to the gap between user’s Kansei and 

system’s Kansei model. Therefore, it takes a long time to 

retrieve the desirable articles. To bridge this gap, we 

consider that it is necessary to introduce user profiles, and 

implementation of the following two functions: 1) to add 

arbitrary Kansei words freely, 2) to fit system Kansei words 

to the user’s Kansei. Hijikata pointed out that user profiling 

methods can be classified as either explicit or implicit 

methods [1]. In the explicit method, users directly input the 

information about individual taste. In the implicit method, 

the system estimates the individual taste based on the past 

user behavior. As examples of explicit method, individual 

tastes are estimated by the questionnaire in advance [2][3], 

or by asking users to grade the browsed internet pages on 

their interest and relevance [4]. Such explicit methods put a 

strain on users. On the other hand, implicit methods infer 

individual taste by usage history [5][6]. However, they need 

enough usage history. Most of studies about Kansei 

retrieval system took an explicit method. However, we take 

an implicit method in order not to put a strain on users 

together with above two functions. 

We already proposed the system to fit system Kansei 

words to the user's Kansei in prepared default Kansei words 

decided by a system architect [7]. In this paper, we append 

the function of adding arbitrary Kansei words to the 

previous system. The proposed system collects articles 

fitting or non-fitting to the added Kansei word while users 

search the desirable articles. Utilizing the collected articles, 

the system estimates the parameters related to the added 

Kansei words by using the support vector machine (SVM) 

method. Thereby, users can freely use arbitrary Kansei 

words, and customize to the own desirable system by 

editing retrieval criteria as they please. In the result, we 

expect to improve the satisfaction because users are not 

tired of the system and the flexibility of retrieval is 

improved. However, the parameters related to the added 

Kansei words are learned through user’s most desirable 

article by neural networks because the added Kansei words 

are often low accuracy. 

For the experiments, we developed an article retrieval 

support system implemented with the proposed method, 

and employed artistic painting images for article database. 

We evaluated the user-satisfaction and accuracy through 

actual operations. We also employed novelty and 

serendipity as the evaluation indices [8]. Users have 

potentially multiple preferences for diverseness of Kansei 

words [9]. Therefore, these two metrics are useful to 

measure how much ambiguous or unaware preferences are 

derived. 

2 PROPOSED SYSTEM 

Most users wish to search articles not only by given  

Kansei words but also by suitable their own Kansei words. 

However, the system cannot prepare all Kansei words in 

advance because all most of the words and expressions 

have the potential to be utilized as Kansei words. Therefore, 

it is important to add arbitrary Kansei words to the system 

freely. However, the system has to parameterize the 

arbitrary Kansei word in accordance with all articles, which 
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Fig.1. The schematic diagram of proposed system 

is laborious. Meanwhile, Mukunoki el al reported that some 

typical and popular Kansei words can express other Kansei 

words [9], although it needs images selected by specialists 

in order to add arbitrary Kansei words. We suggest a new 

procedure to treat arbitrary Kansei words by utilizing the 

given default Kansei words. 

2.1.1. Registration and usage of arbitrary Kansei words 

Fig.1 shows the schematic diagram of the proposed 

system in case of adding an arbitrary word “mysterious”. 

First, the proposed system needs to find out which articles 

fit the added Kansei word for users as teacher data for 

supervised learning. The Kansei retrieval system we 

proposed before is employed to collect such data efficiently. 

The previous system can visualize the two-dimensional 

retrieval space converted from Kansei parameter space by 

Self Organizing Maps ((1) in Fig.1). Moreover, the user can 

point not only desirable articles but also undesirable ones. 

In the case of selecting undesirable articles, the retrieval 

space is changed to follow the user’s tendency. With the 

help of this system, users repeat the selection of articles 

fitting or non-fitting to the added Kansei word. This 

operation continues until users find the most fitting article 

for the added Kansei word, or select a sufficient number of 

articles. The user’s strain to collect teacher data is 

minimized because the system concomitantly collects the 

data while users repeat the selection to find the most 

desirable article. At this stage, the articles fitting the added 

Kansei word are scored by +1. On the other hand, the 

articles not fitting it are scored by -1. After the teacher data 

are collected enough, the system estimates the parameters 

of the added Kansei word by SVM. The added Kansei word 

is registered as retrieval criteria in the same way as the 

default Kansei words after this procedure. Additionally, the 

system can also create the new retrieval space concerning 

the parameters of the added Kansei word. Therefore, the 

system can create an opportunity to discover unknown 

desirable articles as unexpectedly interested articles. 

2.1.2. Editable retrieval criteria 

Users can freely use arbitrary Kansei words added by 

themselves. Besides, Kansei words added by other users are 

also available as own retrieval criteria by accessing the 

database which stores the parameters of each added Kansei 

word. Users can also eliminate the added Kansei words 

from retrieval criteria ((6) in Fig.1). Therefore, users are not 

tired of the system because they can customize the system.  

2.1.3. Learn parameters of added Kansei words 

The previous system learns user’s Kansei based on 

user’s most desirable article with a three-layered perceptron. 

We extend the previous system to the range of added 

Kansei words. Learning method is the same as the previous 

system. The system learns the relationship between the 

initial input retrieval criteria’s parameters including added 

Kansei words and the finally selected article ones. In other 

words, the perceptron’s input data is the initial position on 

the visualized retrieval space, and the teacher data is the 

position of the article finally selected. 

3 IMPREMENTATION 

We made some experiments to evaluate the usage of the 

proposed retrieval system for painting images to assist the 

customers who wish to buy paintings. In the experiments, 

135 painting images were stored in the database. They were 

rated by 20 people with 7-point scale of 8 adjective pairs 

shown in Table 1. The adjective pairs were chosen 

according to the Inoue’s study on Kansei evaluation of 

paintings [10]. The average of human evaluation was set 

into the system database in advance as the initial system’s 

Kansei model. The system also allowed users to add 

arbitrary Kansei words based on this 8 adjective pairs. 

We utilized the software library LibSVM for SVMs 

modeling. We ran a preliminary experiment to avoid over 

fitting. In the result, we chose C-SVM with RBF kernel. If 

the teacher data existed only in one side, we chose one-

class SVM. Cost parameter and v parameter were set to 2 

and 0.1. Other tool parameters were set to the default values 

of the LibSVM. The other system parameters and 

software’s composition were conformed to the previous 

system.  
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Table 1. Pairs of Kansei word 

Pair # Kansei Words 

1 Bright Dark 

2 Tender Tough 

3 Cheerful Melancholy 

4 Fancy Plain 

5 Complicated Simple 

6 Sharp Dull 

7 Warm Cold 

8 Comfortable Uneasy 

 

4 EVALUATION EXPERIMENTS AND     

RESULTS 

In the evaluation experiments, we employed novelty and 

serendipity metrics as the evaluation indices other than the 

satisfaction or accuracy. They can measure the “non-

obviousness” of the retrieval system as an important 

metrics for user-satisfaction. These metrics indicate 

whether the recommended item is both unknown and 

favorite. We evaluated that how many unknown desirable 

articles about a new Kansei word were recommended. A 

serendipitous recommendation helps users to find an 

unexpectedly interested item which might not be discovered 

in other way. For measuring serendipity, it is necessary to 

evaluate how the recommended items attract and surprise 

the user. However, no concrete calculation method has been 

proposed so far. Therefore, subjective assessment was 

adopted. 

4.2.1. Satisfaction and accuracy 

We asked 13 people the accuracy and satisfaction of an 

arbitrary Kansei word added by themselves. We also asked 

the accuracy and satisfaction when users utilized Kansei 

words added by other users. The result is shown in Fig.2. 

Here, we defined “Good” and “Excellent” evaluations mean 

“be satisfied”. We concluded that added Kansei words are 

useful because over 70% of the users were satisfied with it. 

Though accuracy of Kansei words added by other users are 

occasionally inadequate, satisfaction level is high. 

Interestingly, some users commented “it is fun to feel other 

user’s Kansei though the accuracy is low.” Next, we asked 

the satisfaction of editable retrieval criteria. The result is 

shown in Table 2. Most of the users were satisfied with the 

function of editable retrieval criteria. We consider that users 

were satisfied with not only searching user’s desirable 

articles but also customizing the system.  

Moreover, we evaluated the function of neural networks. 

8 users tried retrieving their preferred paintings five times. 

Afterward we compared the positions of Kansei learning 

with the initial positions. Table 3 shows the average result 

for 8 users. The first and second columns represent the  
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Fig.2. The accuracy and satisfaction for added 

Kansei words 

 

Table 2. Editable retrieval criteria 

Evaluation Excellent Good Fair Poor 
Very 

poor 

Rate 23.1% 69.2% 7.7% 0.0% 0.0% 

 

Table 3. Result of by Kansei learning 

 
Without Kansei 

learning 

With Kansei 

learning 
Difference 

Average 

(5 times try) 
1.00 0.64 -0.36 

 

distance values between the initial position and the finally 

selected position with Kansei learning. The values are the 

normalized distance of visualized retrieval space. The third 

column indicates the difference. The initial position gets 

about 0.36 closer to the selected article. It can be concluded 

that the system fits to individual user’s preference in the 

course of using the system even if arbitrary Kansei words 

are included in retrieval criteria. 

4.2.2. Novelty and serendipity 

We evaluated the novelty and serendipity. We asked 10 

people to show the articles in the database that fit to the 

added Kansei word. We then distilled teacher data used for 

creating a new Kansei word. We consider that these articles 

are regarded as novel articles because they are 
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Table 4. The novelty for adding Kansei words 

Added Kansei words 
Novelty 

Precision Recall F value 

mysterious 0.50 0.43 0.46 

boisterous 0.33 0.50 0.40 

realistic 0.38 0.26 0.31 

unusual 0.43 0.20 0.27 

disorganized 0.17 0.50 0.25 

expansive 0.30 0.13 0.18 

enjoyble 0.00 0.00 0.00 

likeable 0.29 0.29 0.29 

good 0.25 0.16 0.20 

beautiful 0.17 0.06 0.09 

average 0.28 0.25 0.26 

 

Table 5. The serendipity for adding Kansei words 

Evaluation Yes 
Rather 

yes 

Yes 

and no 

Rather 

No 
No 

Rate 38.5% 46.1% 0.0% 7.7% 7.7% 

 

fit to the Kansei word. We evaluated the precision, recall 

and F value of novel articles. Here, if the values of the new 

Kansei word by SVM were above 0.85, they were regarded 

as fitting articles. The result is shown in Table 4. The F 

value of Hijikata’s system specialized for novelty is about 

0.3. However, the F value of typical system not specialized 

for novelty is under 0.1 [8]. Therefore, our proposed system 

showed better results than previous system in novelty. 

Moreover, the adjectives having high “evaluation factor” 

(e.g. likeable, good and beautiful) generally is difficult for 

utilizing as retrieval criteria because there are great 

differences between individuals. However, users can 

occasionally find unknown desirable articles.    

We also evaluated serendipity by subjective assessment 

of the proposed system. 13 people tried and the result is 

shown in Table 5. Most of users answered “yes” or “rather 

yes” about adding arbitrary Kansei words. We consider that 

the system created a new retrieval space concerning the 

parameters of the added Kansei word, and an opportunity to 

find unexpectedly interested articles. In the result, we 

concluded that users could find unknown desirable articles, 

and could find unexpectedly interested articles by using the 

proposed system. 

5 CONCLUSION 

We have proposed an article retrieval support system 

that accepts arbitrary Kansei words not to put strain on 

users. Users can freely add arbitrary Kansei words, and edit 

retrieval criteria. Moreover, the parameters related to the 

added Kansei words are learned by neural networks. In the 

experiments, we confirmed that most of users were satisfied 

with adding arbitrary Kansei words, and customizing the 

system. Besides, the accuracy of the system was improved. 

We also confirmed that users could find unknown desirable 

articles, and could find unexpectedly interested articles by 

using the proposed system.  

We are trying to apply the developed system for other 

different article retrievals to examine the universality of the 

proposed method. In the future, we would like to link 

physical parameters to Kansei factors, and to implement the 

automatic indexing of articles. 
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