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(Fag 5 L)

n is session number 1, 2, 3, 4, or b.

M is presentation number 0, 1,

2, 3, or 4.

X denotes a chair (C), a presentor (P) or a coauthor ().
For example, A31P means Room A, third session and the first presentation.
B30C denotes Room B, Third session and Chair.
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Representations of Decision Maker’s Preferences on Robust Constraints:
Identification of Necessity Measures Suitable for Given Preferences
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Graduate School of Engineering Science, Osaka University

Abstract: In this paper, we investigate the representation of robust constraints. The robust constraints
have been modelled by inclusion relations between variation ranges and satisfactory regions. When fuzzi-
ness is included in a constraint, the inclusion relation cannot be represented by a univocal way but by
one or some of necessity measures suitable for the decision maker’s preference. We propose a method
for selecting a suitable necessity measure corresponding to the decision maker’s preference on each robust

constraint.
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Abstract: This presentation discusses what kinds of corporate culture exist at the global corporations
in the Europe and America including foreign affiliated companies located in Japan. Specifically, it
focuses on human resources programs including 1) Creating and Sharing core values clear sense of
values, 2) Enhancing two way communications, 3) Identifying and developing star players, and 4)
Managing performance evaluation and pay for performance.
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A Data Mining based Minimax Approach to Portfolio Optimization

Meng YUAN' | and Junzo WATADA? , IEEE
2 Graduate School of Information, Production & Systems, Waseda University, 2-7 Hibikino, Wakamatsu,
Kitakyushu 808-0135 JAPAN

Abstract: In 1950s, Markowitz’s first proposed portfolio theory based on a mean-variance (MV) model to
balance the risk and profit of decentralized investment. The two main inputs of MV model are expected
return rate and the variance of expected return rate. The expected return rate is an estimated value which is
often decided by experts. Various uncertainty of stock price brings difficulties to predict return rate even for
experts. MV model has its tendency to maximize the influence of errors in the input assumptions. Some
scholars used fuzzy intervals to describe the return rate. However, there were still some variables decided by
experts. This paper proposes a classification method to find the latent relationship between the interval return
rate and the trading data of a stock and predict the interval of return rate without consulting any experts.
Then this paper constructs the portfolio model based on minimax rule with interval values. The evaluation

results show that the proposed method is reliable.

1. Introduction

Portfolio is a collection of investment pursued by
an institution or a private individual. Profit cannot
be separated from risk in financial investment. This
paper proposes a minimax portfolio selection model
with interval expected return rate. The interval
number was predicted by the classification. Then
the interval return rate is used in minimax portfolio
selection model. The purposes of this paper are to
describe the return and risk of a portfolio more
accurately and have better strategy than Markowitzs
model.

2. Methodology

Xia[2] proposed a new model for portfolio
selection in which the expected returns of securities
are considered as variables rather than as the
arithmetic means of securities. Xia used the past
returns of a security to estimate an approximate
value, which is the interval of expected return rate.

R,=h*R +h,*R,+h;*R;,i=1,2,...n

where R, is the arithmetic mean of security i, Ry
expresses the change tendency of the returns of
security i, and Ry is an approximation of the future
expected returns of security i. R,; can be calculated
with the historical data. Denote the arithmetic mean
of the recent historical data as R;. If there is no
obvious change tendency, R; can be equal to zero.
The computation of derivation of Ry requires some
forecasts based on the financial report and
individual experience. Also different professionals
with different experience should give the weights of
these three factors. However, it is not guaranteed
that experts’ decisions are correct.

To avoid too much relying on experience, this
paper used classification technique in data mining.
According to historical data, we can know the
return rate in the past. Mark each return rate using
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an interval as a label. The interval of return rate is
the classification label, based on this train the past
data to generate a classification model. When new
data comes, use the classification model to predict
the label, which is the interval of expected return

rate.

Decision
information

Data mining
tool

‘ Find task

Data
preparing

Classification
algorithm

Assess the
rule

1
1

>

—

Figure 1 Flow of using classification to acquire
knowledge

Interval of

Minimax
return rate

Model

Figure 1 shows the flow of classification based
portfolio selection model to find the hidden rule of
return rates. All factors that affect stock price,
exterior factor or interior factor, will eventually
reflect in the change of stock price and the trading
data. It is possible for investors not to consider why
the stock price changes. It will be much more
convenient if investors just analyze the trading data
and make a prediction of the future stock
performance. This paper uses an open source
software WEKA as the data mining tool. There are
major four steps in WEKA. First, prepare the data
and load the data. The data can be in .arff format
or .csv format. After loading the data choose
classify then choose classification algorithm and
generate the rules. Then analyze the result and
evaluate the model.

This paper uses stock data from Yahoo Finance.
Then compute the return rate and mark it with the
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corresponding interval. For example, the return rate
of a stock is -0,0077519, then it is a stock has the
return rate in interval of (-0.01,0) on January
4th.The trading data includes open price, highest
price, lowest price, close price, trading volume and
trading amount. When all intervals of stcoks are
computed, the data are prepared. We expect to find
some relationship between trading data and the
interval. Next predict the interval of future data
using trained classification model. Finally solve xi
based on minimax rule.

Because expected return rate varies within an
interval, it is possible that it reaches the smallest
value in the interval. Even in that case, it is
reasonable that investors still want to gain profit as
much as possible. So our goal is to maximize the
return even when the return rate is the smallest
value in its interval. We consider a capital market
with n risky assets and without riskless assets. The
notation and assumptions in this section are the
same as those in Deng’s paper[20]. Therefore, the
minimax portfolio model is written as follows:

maxyminrf(yf)
(P9 s-t-iy; =1
a,<r. < ll),:il =1,2,...,n
where

160 = =Y -03 So,y,

4 . Results

This paper used a year data of five stocks from
yahoo finance. We can see from figure 2 that for
83.6735% of instances have been correctly
predicted. The value of the Kappa statistic is 0.7335,
which means that statistical significance of the
model is rather high.

=== Evaluation on training set ===
=== Summary ===

B83.6735 %
16.3265 %

Correctly Classified Instances 205
Incorrectly Classified Instances 40

Kappa statistic @.7335
Mean absolute error e.2128
Root nean squared error 6.3232
Ralative absolute error 120.3723 &
Root rclative squarcd crror 113.0399 %
Total Number of Instances 245

Figure 2. Classification result

Table 1 contains detail prediction value and the
actual value of the interval. When using test data to
judge the accuracy of trained classification model,
we can see the actual and predicted value of each
instance. If the instance is classified to wrong
class, a + mark will be added to error column.

Instane Actual Predicted Error
1 1:(-0.01,0) 3:(0,0.02) +
2 2:(-0.03,-0.01) 1:(-0.01,0) +
3 3:(0,0.02) 3:(0,0.02)
245 1:(-0.01,0) 1:(-0.01,0)

Table 1. Prediction in WEKA

5. CONCLUSIONS

A new way of determining the interval of expected
return of portfolio is proposed. Interval of return
rate was treated as the classification label. The
correctness of prediction by classification was 83%.
According to Accuracy assessment index like ROC,
precision, TP rate, FP rate, Kappa statistic
mentioned above, it shows that the classification
model is reliable. Compared to expert prediction,
the proposed method has the advantage of reducing
the rely on expert decision.

Furthermore, this paper uses a minimax portfolio
selection model with interval expected return rate to
solve proportion of each security in a portfolio. Be-
cause the return rate is a variable, it is possible that
the return rate is the minimum one. In that case, the
minimax model offered an optimal strategy to make
the investment reasonable.
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A Divide-Forecast-based concept for Region of Interest Clustering in Video Frames
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Abstract:
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Image processing and security surveillance system has more and more widely used in recent

society such as bank surveillance and pedestrian tracking. The detection of Region of Interest (ROI)
always been regarded as the most significant in tracking system. Considering the features of image
processing, a mesh-divide and Kalman Filter forecasting concept is proposed for ROI detection and
forecasting of image processing, which can be used in the ROI detection and position forecast at the next
frame in surveillance system, would diminish the search area thus would have a runtime cost decrease

and improve the accuracy at the same time.

1. INTRODUCTION

With the rapid development of Computer Science, video
surveillance system has been widely used in various
fields such as bank surveillance and pedestrian tracking,
etc[4]. On the other hand, requirement for accuracy also
becomes overwhelming tendency for video surveillance
system.

In recent years, image processing has been used in lots
of fields such as bank surveillance and pedestrian
tracking. Tracking system often divided into static
monitoring and dynamic monitoring, depending on the
status of sensors. The dynamic part is generally applied
in a dynamical scene such as automatic driving system.
Background Construction system which using static
sensors can be used in the area of static situation such as
plaza mall, ATM, etc.

Current static surveillance systems mainly include
three steps: background construction, foreground
modeling and object monitoring. For a static situation,
foreground object can be detected by distinguished from
the unchanged background. Thus it is useable for
constructing a background model. So far various
excellent algorithms and methods have been proposed
for the construction of the background. And majority of
them focus on the detection of change of color density
for every pixel that in the scenes. The
background/foreground modeling gives a preprocessing
for the whole surveillance system, it provides foreground
information.

Since the result of foreground detection is just a set of
individual pixels, they cannot be used for object tracking
immediately. Based on this reason, what we have to do
before tracking is to clustering the set of foreground
pixels into several clusters. In this paper, the
algorithm  ’Density-Based  Spatial  Clustering of
Application with Noise” (DBSCAN) is applied because
of its simple and effective for data clustering.

Despite these advantages, there is still a serious
problem that we have to face. Because of its structure,
the calculation would be more complicated when the
range of data source becomes larger. On the other hand,
data source could also be easily confused when handling
the data clustering. According to these facts, we
proposed an mesh-divide for Rol clustering and
forecasting methods to overcome these disadvantages.
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2. Meshing-divide Clustering

Suppose that the system have finished the background
construction and foreground detection. According to the
processing of the foreground detection, the main change
that in the scene has been caught. However, the
miss-detection and noise are also included. Since
DBSCAN is a spatial clustering algorithm, it has to
retrieval every data point within the searching area, thus
the calculation time would be tremendous if the noise
points and irrelevant points are included in the searching
area. Therefore, one of the best way to reduce the
calculation time and increase the clustering accuracy is
to define the searching from the whole area of the scene
to certain most possible area as exact as possible.

Consider that video is constructed by a set of
continuous frame stream, it is obvious to know the
feature that the time between the two inherent frames is
short, thus drastic change would have little chance to
happen, only some little transformation.

Based on the conception that every video frame is
made up by a set of individual pixels, which is assembled
as a matrix-like structure, it seems feasible to use mesh
to separate the whole frame and handle every separated
part respectively.

Since pixel is the smallest unit, it would be convenient
to use a pixel to represent the unit. Suppose H and W are
the height and width of the frame, which represent the
number of pixels in each row and column respectively,
and h and w are the height and width of the mesh unit
where 1 <= h <= H, and 1 <= w <= W, thus we can
divide the whole scene into the meshes like:

M ={m,;[p(x,y)em;,,
i xW oy < (i+1)><W’

W w
ixH (+D)xH
_— <y =

h y h }

where p(x,y) represents the pixel point at position
(x,y) following 1 <=x<=Wand 1 <=y <=H,and 1 <=
| <= W/w, 1 <=j <= H/h. Thus the total number of mesh
units will be (W/w)*(H/h), as figure 1 shows.
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Fig. 1. An illustration of mesh-divide forecast and clustering. The
darker object represents the current position of tracking human, and
the lighter one represents the forecast result. Around the forecast
object, the area within the red line means the most possible area
which the tracking object will cover next, and the area between the
red line and the blue line means less possible area.

There is a common scene that an object moves
successive, which means that an object cannot move
from one position to another position without have not
any track. Based on this concept, position forecast can be
realized by some ingenious algorithm, such as Kalman
Filter.

According to the introduction forehand, once the
object has been caught, the initial parameters of Kalman
Filter have been settled. The surveillance and forecast
process running at the same time.

After t-1th calculation, the object has been recorded as
equation fore mention. By using Kalman Filter, each
mesh which the object has covered will be forecast
before tth calculation starting as:

N A A

Okt ={mi; | mi; = Kal(m, ),
m ;e Ot

where Kal(m;) is the Kalman forecast, in which

every mesh unit would moves as Kalman forecast.

After this process, the search mesh at time t will be

updated as:
SO, ={M;; | Xx—a=s=i=<x+a,

y—-b=j=<=y-+b,
m,, € O.}

Since the search area has been decreased to only
within the search area, it is effective and accurate to use
DBSCAN to clustering the foreground pixels in the
search area.

3. CONCLUSION

This paper has presented a mesh-divide method to
handle tracking problems based on the foreground
detection, the Region of Interest would be included in
several mesh units and be separated with the rest area of
the scene, thus avoid the extra payment of the runtime
cost for the noise and irrelevant pixels. This concept can
be extended into wider field. Certain tracking methods
which do not include foreground detection step can also
apply the mesh to improve the performance.

On the other hand, based on this, multi-object tracking
could also be realized. It can be supposed that scene can
be divided into several mesh units and every tracking
ROl in certain mesh units, each object would be

Fig. 2. An illustration of mesh-divide forecast and clustering. The
darker object represents the current position of tracking human, and
the lighter one represents the forecast result. Around the forecast
object, the area within the red line means the most possible area
which the tracking object will cover next, and the area between the
red line and the blue line means less possible area.

separated and tracking respectively. Future extension
would focus on the multi-object tracking realization.
Figure 2 gives the illustration of the proposed concept.
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Abstract: This paper proposes a GPSO algorithmwhich provides the optimizing parameters for Feed
Forward Neural Network. Recently the Feed Forward Neural Network is widely used in various
applications as a result of its advantages such as learning capability, auto-organization and
auto-adaptation. In this paper, Gaussian distributed random variables are in the PSO algorithm to
enhance its perfor- mance and train the weights and bias in the Neural Network. In comparison with the
Back Propagation Neural Network, the Gaussian PSO-Neural Network fast converges and is immune to

local minimum.

1. Introduction

Recently, Neural Networks are most widely
used in applications such as regression analysis,
time series prediction, modeling, classification,
image processing, and pattern recognition. The
Neural Network is a mathematical model for
processing data devel- oped as an artificial neuron
network system. The most widely used algorithm
for train- ing this network is a back-propagation
(BP) algorithm. It has been developed many
learning techniques for the BP as gradient
descendent, resilient, BGFS quasi-Newton,
one-step  secant, Levenberg-Marquad and
Bayesian regularization whose objective is to
minimize the error. Though the BP algorithm has
the problem to get trapped in the local minimum
at complex problems, also the convergence speed
is slow. Researchers made some improving
measures on the convergence of the BP in the
Neural Network, however these improvements
involve the change of the function for excitation
and without ideal results. In the current research
different types of algorithms have been used for
training the Neural Network such as genetic
algorithm (GA), simulating annealing algo- rithm
(SAA), and Particle Swarm Optimization
algorithm (PSO). PSO is a population- based
algorithm to find optimum solutions by using a
swarm like algorithm where par- ticles
collaborate and share information among them.
In this paper an improved PSO is used with
gaussian random variables to straighten out the
convergence and avoid local minima.

2. Gaussian Particle Swarm Optmization

In most of the PSO (canonical or adaptive PSO),
a uniform distributed probability distribution is
used to generate random numbers. However in
this paper, a Gaussian distribution is used to
generate the random numbers to enhance its
performance. Gaussian probability distribution
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improves the local convergence of the PSO, by
balancing the trade-off between exploitation and
exploration in the velocity update. The confidence
coefficients are randomly selected according to a
uniform distribution within an [0,1] interval.
Random variables are introduced into the swarm
for exploitation and exploration.

According to statistics theories, if we analyze the
probability distribution of a particle from the
swarm without initial velocity, the position of the
particle 1is considered to be inside of a
parallelogram (uniform probability). Then the
particle’s actual positionis considered as the
vertex of the next parallelogram where the new
position can be found, after many interactions we
observe that the parallelograms overlap as shown
in Fig. 1. The center of the parallelograms is
observed to be in the opossite position of the
initial position. By wusing the central limit
theorem we assume a Gaussian distribution.
Therefore, the Gaussian distributed random
variables G(j1,02) are introduced instead of the
uniformly distributed random variables:

/

~

cilpia(e) - xia (1)

Local best posiion

Global best posibon

Loca best.
posten

X 1 Visualization of the Swarm
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In equation 1, p denotes the mean and o2 the
variance, respectively. In the traditional velocity
update equation, 1 and r are uniformly
distributed between 0 and 1. Several methods can
be used to sample a positive random number from
a Gaussian distribution MO0,1), such as the
Marsaglia, polar method, Box-Mullet transform
and Zigurrat method.

3. GPSO-NN

The procedure for this GPSO-NN can be

summarized as follows:

1. Initilizaze the positions and velocities of a
population of particles using a uniform
probability distribution in an n-dimensional
problem space and iteration t=1.

2.Introduce the weight values in the FFNN to
evaluate each initialized particle‘s fitness value,
which is set as the positions of the current
particles, while is set as the best position of the
initialized particles.

3. If the maximal iterative generations reach, go

to Step 7, else go to Step 4.

The best particle of the current particle is

stored. The positions and veloc- ities of all the

particles are updated according to Egs.(1) and

(2) for position and velocities, then a group of

new positions is generated by sampling a

Gaussian distribution , if a new particle flies

beyond the boundary [xmin,xmax], the new

position will be set to xmin or xmax ; if a new

velocity is beyond the boundary [vmin,vmaxl,

the new velocity will be set to vmin or vimax.

5.Evaluate each new particle‘s fitness value, and
the worst particle is replaced by stored the best
particle. If the rth, particle’s new position is
better than Ps, P is set to the new position of
the ith particle. If the best position of all the
new particles is better than P, , then P is
updated.

6.0utput the global optimum This procedure is
repeated until the stop criterion is satisfied.

4.

5. Simulation Results

For testing the proposed algorithm we used an
approximation problem for comparing the
performances between the BP-NN and the
Gaussian-PSO-NN. For initial values in the
network, every weight in the network was
initially set in a range of [-50,50], and all the
thresholds in the network were 0. The inital
inertial weight was set to 1.8. For the
Gaussian-PSO the inital values were set as
explained in the section above. The 1initial
population was set to 100. For the approximate
problem a 1-S-1 Network structure of the FFNN
was trained for approximating the function £ =
sin(2x)e> The training algorithms for this
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structure were the BP algorithm and the
Gaussian-PSO. In the struture 1-S-1, where S= 3,
5, 7, and the x iwas obtained from the range [0,m],
and the sampling interval was 0.03 for the
training set and 0.1 for the testing set in the
range [0.02,n].

# 1 Comparison of the performances of the
GPSO and the BP
Hidden GPSO BP
unit
S1 MSE | Time(s) | MSE | Time(s)
3 5.67e-005 | 3.354 2.38e-003 | 9.332
5 1.27e-009 | 3.766 1.22e-003 | 8.165
7 1.81e-007 | 4.322 8.15e-005 | 9.354

6. Conclusion

A Gaussian Particle Swarm optimization for
training a Feed Fordward Neural for function
approximation is presented in this paper. The
objective is to use the strong ability of the PSO in
the global search and enhace its defiency in the
local search by introducing gaussian random
variables into the updates equation in the
algorithm. In this hybrid algorithm a weight
strategy is also introduced in the Gaussian-PSO
that reduces the weight rapidly in the first
generation and then slowly when it is near to the
global optima. The performance of both
algorithms is better when the number of hidden
units is increased. For futher work is to apply this
algorithm for a real application and to incorporate
this training algorithm into recurrent neural
networks and recurrent fuzzy network.
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An Improved Particle Swarm Optimization Based
Approach to Learning Face Features
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Abstract: This paper proposes an adaptive particle swarm optimization which uses fuzzy relationship to
update the weight of particle velocities when learns face features. The basic particle swarm optimizer based
method needs 100 generations and 20 populations to train one face detector, and takes more than five hours
to finish this work. The proposed method gives more information and a new way of weight updating to
reduce the training time. The comparison between basic particle swarm optimizer and proposed particle
swarm optimizer experiments suggests that the proposed particle swarm optimizer outperforms the other one

in convergence and computation efficiency.

1 Introduction

Face detection is an important image analysis
step of human tracking. It can be used in many com-
puter vision applications such as security system,
pedestrian tracking system and identity authentica-
tion system. This paper improved particle swarm
optimization, which uses different fitness function
and weight updating way in AdaBoost architecture
to form a new face feature selection method. This
new method can reduce the training time while the
result is comparable.

There are three main contributions of this new
method. We will introduce each of them briefly be-
low.

The first contribution is that Paul Viola and
Michael J.Jones proposed a robust face detection
method using boosted cascade of simple features [4].
In their work, they made hypothesis that face can be
represented well in a small number of Haar-like filter-
s features. What they did is using Haar-like filters
to represent face, and then applying AdaBoost for
feature selection. The details of Haar-like filters and
AdaBoost algorithm will be mentioned in Section 2.

The second contribution is that Augusto Dstrero
et al. [2] made a hypothesis based on Violas work
that Haar-like features used for representing face can
be smaller. Their experiments suggested that the
number of features can be reduced from 240 to 100.

The third contribution is that Ammar et al. [1] ap-
plied basic particle swarm optimization in AdaBoost
framework for face detection, they proved that par-
ticle swarm optimization based AdaBoost is better
than basic AdaBoost. This paper will describe the
proposed method for learning features and training
a detector. The aim is to select the most useful face
Haar-like features to form face vector feature and
training the face detector at the same time. The
training time is decreased significantly while the re-
sult is comparable.

The paper is organized as follows. Section 2 intro-
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Figure 1. Five basic types of haar-like fea-
tures.

duces the concepts appeared in the paper. Section
3 is the description of the proposed particle swar-
m optimization. Section 4 represents the details of
experiment. Section 5 draws our conclusion.

2 Background

We use a set of simple Haar-like filters like
features shown in Figure 1. The feature value is
calculated by subtracting the sum of pixel gray-scale
values of the white area of the rectangle from the
dark area.

This has advantages that Haar-like features are
easy to be calculated and feature based systems are
faster than pixel based systems. Pixel based system
uses pixel directly.

2.1 AdaBoost

AdaBoost generates and calls a new weak clas-
sifier in each of a series of rounds t = 1,...,T. For
each round, a distribution of weights w; is updated
so as to indicate the importance of examples in the
data set for the classification. On each round, the
weights of each incorrectly classified example are not
changed, and the weights of each correctly classified
example are decreased, so the new classifier focuses
on the examples which have so far eluded correct
classification.  Following pseudo-code shows the
mechanism of AdaBoost.

Pseudo-code of AdaBoost
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1.Given N examples (z1,y1), ... (zi,¥i), - (TN, YN)
where y;{—1,1}.

2.Initialize wq, ; = 1/2M,1/2L for y; = 0 or 1, re-
spectively, where M and L are the number of nega-
tives and positives, respectively.

3fort=1,...,T

For each feature j, train a classifier h;().

Evaluate the error of the classifier €; = Zi:l Wy,; *
(hi(zi) — vi)-

Choose a classifier h;() with lowest error ;.
Update weights: wyy1,; = we; *ﬂt(l_b"), where b; =0

if x; is classified correctly b; = 1 otherwise with
Bi = Et/(l - Et)-
end

4.0utput strong classifier:

H(xz)=1if sign(}_,_; oy * hy) is positive,
H(xz) = —1 otherwise,

where ay = log(1/5;)

3 Particle Swarm Optimization

A basic variant of the particle swarm optimiza-
tion algorithm works by having a population (called
a swarm) of candidate solutions (called particles).
These particles move around in the search-space ac-
cording to a few simple formulae. The movements
of the particles are guided by their own personally
best known position p in the search-space as well as
the swarm’s best globally known position g. When
improved positions are being discovered, these im-
proved positions will guide the movements of the
swarm. The process is repeated to hope, but not
guaranteed, that a satisfactory solution will eventu-
ally be discovered. The search for an optimal po-
sition is performed by updating the velocity v and
position z of particle ¢ according to the following two
equations:

Vi1 = Vit +ciri(Dij — i) + cara(g; — ®ijt)
(1)

Tij 41 = Tyt + Vi1 (2)

Where ¢; and ¢y are positive values called acceler-
ation constants, r; and 7y are random values belong
to range [0,1]. vpqs, should be defined in order to
limit particles velocities. Particles velocity can not
be greater than v,,,. © means i — th particle of the
population. j is j — th dimension of one particle. ¢
denotes t — th iteration.

4 Improved Particle Swarm Opti-
mization

In this case, we use MIT+CMU face data to
learn and the detector. The sample number is 2429
positives + 4548 negatives. Each sample has the
size of 19 x 19 pixels. In order to represent the
image well, raw feature database was obtain as
follow.
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1. Changing the scales of each Haar-like fea-
tures from 2 x 2 size to 19 x 19 size one pixel by one
pixel vertically and horizontally.

2. Moving every scale through out the image.

The size of raw feature database is 6977samples x
57000 features. It means that 697757000 examples
are included in searching space of particle swarm op-
timizer. Therefore, it becomes important to improve
particle swarm optimizer efficiently.

Su JinRong had proposed a new particle swarm
optimization [3] showed as follows.

Vi g4l = WKV jytcar1(Pi—Tige) +cara (g —Tiji)
+C3T3(Zj — xi,jﬂg)
Tijt+1 = Tijt T Vigt+1
w = (wmax - wmin) X ((tma;c - t)/tma:c) + Winin

Just like human, more information makes parti-
cles find best position quickly. Su gives one more
information z; to particles, z; = mean(d_,_; pi). ¢3
is positive value like ¢; and cy. r3 is random value in
range [0,1]. w is the weight. wy,q, is the maximum
weight. Wy, is the minimum weight. ¢ means t —th
iteration. ¢,,,, denotes total iteration times.

Su had proved that the convergence rate of this
kind of particle swarm optimization is twice faster
than basic one in system identification application.
SO we give a hypothesis that maybe it can reduce
50% learning time in face feature learning applica-
tion. Our experiment has proved this hypothesis is
true.

But Su’s particle swarm optimization shares the
same disadvantage of original one that it is easy
to convergence to the local optimum. In order to
make particle swarm optimizer work well for this
case, we used a new way to update weight instead
of the linear function (6). We updated the weight
according to the following method:

1. Ranging the fitness of all particles from low
to high, and particles with same fitness share the
higher sequence number ( for example, fitness matrix
is [0.1 0.3 0.5 0.5 0.4 0.7], then it’s sequence number
matrix is [1 255 3 6].)

2. Updating weights based on the sequence num-
bers. It is easy to know that the biggest sequence
number is population size. Following is the weight
updating method:

w = 2 if sequence number is less than 40% popula-
tion size.

w = 1 if sequence number is greater than 40%
population and less than 60% population size.
w = 0.5 if sequence number is greater than 60%

population size.

In our case lower fitness is better. If higher fitness
is better, particles with same fitness will share the
lower sequence number so that particle swarm opti-
mizer can easily convergence in the end of iteration.

SSW2013(March 8-9, 2014)



-

| N
C- & C+
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5 Experiment

As Section 1 introduced, researcher Ammar has
done this case before and got a good result. But
so many redundancies are included in their result
(so many features are useless), which lead to an
increase of feature learning time and detection time.
We found the reason why it happens to be their
fitness function:

([eREIem))
S (Cr—eiy)/M+Y (C_—e; ))/L

Where C; and C_ are mean values of positives
and negatives. M and L are quantities of positives
and negatives. e; . means ¢ — th positive. e; _ de-
notes j — th negative.

If positive class and negative class are always dis-
tributed as Figure 4 shows, this kind of fitness func-
tion is good.

But what we find is that positive class always act-
s as a subset of negative class. It is easy to un-
derstand, the gray-scale levels of face is a subset of
entire gray-scale level [0,255]. But the gray-scale
levels of non-face samples is so complex that it oc-
cupies a large range of entire gray-scale level. The
other weak point is that big scale Haar-like features
can get large fitness in this kind of fitness function,
but useful features are medium scale. Thats why so
many redundancies are appeared.

In order to do this case efficiently, we did some
change in fitness function as follows:

fitness = max

X=C,—F (3)
X=C_—-F (4)

Z=(X(es) > Y(e) | J(X(eo) < V(o) (5)
fitness = sum(Z) (6)

F' is the feature matrix including positives and
negatives. X (ey) means positive part of matrix X.
X (e_) denotes negative part of matrix X. Y(e;)
means positive part of matrix Y. Y(e_) denotes
negative part of matrix Y. For example in our
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Figure 3. dimensions of one particle in
basic particle swarm optimization based
method

Iae (t -

Figure 4. dimensions of one particle in our
method, Indicate is an element of features
subscript array [0, 57000]

case, 2429 positives and 4548 negatives are included,
X(ey) = X(1:2429) and X (e_) = X (2430 : 6977).
Z is alogical matrix in (5). In (6), Z is changed into
numerical matrix.

Let us give every feature a label Indicate so that
dimensions of particle can be reduced from 7 to 3,
which leads to a reduction in computation time. Like
Figure 5 and Figure 6 shows.

The parameters of two particle swarm optimizer
were set as Table 1 shows.

The comparison of accuracies between relative
works and mine is shown in Table 2.

The comparison of feature learning time is shown
in Table 3. Computer with processor type of Intel(R)
Core(TM) i3-3220 CPU @ 3.30 GHz 3.30 GHz is
applied for this work.

6 Conclusion

The experiment results showed that the adaptive
PSO can efficiently reduce the training time and re-
dundancy while obtaining comparable result. The
future work is to apply the system for real time de-
tection.

Table 1. Parameter setting.

method Basic PSO  Improved PSO
C 2 2

Cs 2 2

Cs none 0.5

1 [O, 1} [O, 1}

2 [Ov 1} [07 1}

T3 none [0,1]
population 20 10
generation 100 80
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Table 2. Parameter setting.

method detection rate false positive rate
original adaboost 95.55% 4.03%
BPSO based adaboost 97.63% 2.25%
TIPSO based adaboost 99.36% 3.57%

Table 3. Comparison of learning time and
Feature number for one classifier.

method learning time  feature number

original adaboost 347788seconds 240

BPSO based adaboost  18645seconds 107

TIPSO based adaboost 9180seconds 40
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An Affective Engineering Approach to Recognizing
Speech Emotions and Its Application

Yung-Chin Hsiao?!, Hanayuki KitagawaZ2, Feng Xiaoyan3, Junzo Watada?,
1.2.34 Waseda University, the IPS Graduate School
teugene@triz.tw, 2 kitagawa.hanayuki@yahoo.co.id
s fengxiaoyan@akane.waseda.jp, * junzow@osb.att.ne.jp

Abstract: Human emotions play a pivotal role in decision making and human behaviors. Such scientific
studies are named affective science and affective engineering. This paper devotes to provide basic
methodology from affective engineering perspective to deal with human emotions. The supporting state:
a positive, negative, or neither position toward the statements during conversation significantly affects
the effectiveness of consensus forming. Unfortunately the supporting state is easily misjudged by people.
The reason is that the supporting state cannot be simply determined by the meaning of the words
without considering the real intent disclosed by speech emotion. Therefore this paper proposes a system
to determine the supporting states by recognition of speech emotions. The results show that the accuracy
of the supporting states recognized by the proposed system is 74.8% compared with subjective

recognition.

1. Background & Motivation

Affective Information means total sensory
data of human senses for emotion expression such
as facial expression, heart beats, breadth and so
on. Affective engineering is a technology, method

or theory to translate human affective
information or image to the features of the
designed objects. Kansei engineering and

emotional design cover similar themes with
affective engineering [1, 2]. The objective of the
paper is to employ affective engineering for
improving communication among people, especial
for consensus formation.

During conversation, the different supporting
states of individuals affect the levels of difficulty
in consensus formation. The supporting states
toward a statement are categorized into a positive,
negative, or neither state. Unfortunately the
supporting states cannot be simply judged from
the surface of words. One example illustrate the
situation: a conversation between the husband
and wife by using mobile phones. The husband
told the wife that he goes golfing with friends. His
wife answered that you can go if it is the plan you
want to do. The wife’s tone is a little angry and
impatient. However, the husband is not aware of
his wife’s real supporting state from the speech
emotion. His simple mind believe that he can go
with wife’s approval from the words. The
husband’s better decision and action is to stay
home or to bring gift home or to persuade his wife
again. From the example, a system is in need to
assist people in better communication if it can
identify the supporting states from the reveal of
speech emotions, but not only from the meaning
of the words. The bio-feedback of emotions from
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speech can be also used for consensus forming in
meeting.

In this paper, the emotion behind the speech is
recognized by comparing the features of voice
data with those features from known emotions.
From the common experience, the voice can
express the emotion states. For example, when
you are in fear, the voice can be weak and
trembling. The extraction of feature of voice data
can be used to recognize the emotions. The
hypothesis about the positive emotions related to
the positive supporting state and the negative
emotions related to negative supporting state is
verified by the experiment. Figure 1 shows the
framework of the system. The system can
determine the supporting state of each statement
from conversation. Then the information of
support states can be further analyzed for many

applications.

Figure 1: the framework of supporting state
evaluation system.

Evaluation of
Supporting
States

Speech
Emotion
Recognition

Voice Data of
a Statement

2. Survey & Method

Over the last quarter-century, there is increasing
body of research on understanding the human
emotions. Various theorists have conducted
studies in attempts to determine which the basic
emotions are. One example is Paul Ekman and
his colleagues’ cross-cultural study in 1972 where
they concluded that the six basic emotions are
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anger, disgust, fear, happiness, sadness, and
surprise [3]. Ekman explains that there are
particular characteristics attached to each of
these emotions, allowing them to be expressed in
varying degrees. Each emotion therefore acts as a
discrete category rather than an individual
emotional state. Three key criteria for recognition
of emotions consist of (1) mental experiences that
have a strongly motivating subjective quality like
pleasure or pain, (2) mental experiences that are
in response to some event or object that is either
real or imagined, and (3) mental experiences that
motivate particular kinds of behavior. The
combinations of these attributes distinguish the
emotions from sensations, feelings and moods. R.
Plutchik created the 2D circle and a 3D cone in
1980 as a tool for wunderstanding his
psycho-evolutionary theory of emotions. Plutchik
identified eight primary emotions, which he
coordinated in pairs of opposites: joy versus
sadness; trust versus disgust; fear versus anger
and anticipation versus surprise. Intensity of
emotion increases toward the center of the wheel
and decreases outward. At the center, terror, for
example, becomes fear and then apprehension;
ecstasy becomes joy and then serenity. Secondary
emotions are shown as the combinations of the
primary ones. For example, combination of
acceptance and apprehension becomes
submission [4].

The emotions can be explicitly expressed from
the everyday languages and speech [5]. The
speech emotion recognition is developed for
identifying the emotions behind the speech. It has
many applications, especially for human-machine
interactions such as voice customer service in call
centers, and home-caring robots. The steps of
speech emotion recognition are described as
follows:

1. Construction of Emotion Speech Corpus:
(1) Collection of Data: HAMLET is an emotion
speech synthesizer [6]. The voice of speech
with specific emotions can be created by
HAMLET. Then the known emotions from
HAMLET are subjectively evaluated by the
persons. The capability of the person on
recognition of the emotion can be judged.
Then the voice during conversation are
evaluated for the types of emotion. It becomes
the basis of the corpus.

Construction of Data Frame from Voice Data:
The voice data is split into 51 time frames to
capture the features of specific emotion. The
data is also filtered with Hamming window
function for noise reduction [7].
Feature Extraction of Data
12-dimension Mel Frequency

(2)

(3

Frame:
cepstral
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coefficients (MFCC) is calculated to represent
the voice features in each data frame [8].
PRAAT software is used to perform the voice
analysis [9]. Then the vector quantification of
emotion MFCC is performed.

Construction of emotion model: left-to-right
Hidden Markov Models (HMM) are
constructed from emotion MFCC to represent
six types of emotions: neutral, anger, sadness,
disgust, happiness, and fear [10, 11].
Baum-Welch algorithm is used to estimate
the parameters of HMM [12]. MATLAB 6.5
are used for emotion HMM.

4)

Recognition of Emotion from Voice of Speech
Feature Extraction of Voice Data: The voice is
recorded with sample rate 16,000 and Lin16
sample encoding in mono channel. MFCC of
the voice data is calculated. Then Veterbi
algorithm searches the most likely sequence
of hidden states in emotion HMM to classify
the emotions from the speech.

Relationship between Supporting States and
Emotions

The supporting states indicate the following
conditions: positive state — agree with the
statement, negative state — disagree with the
statement, neither state no specific
comment. In a real situation, there are many
factors to influence the emotions and
supporting states. For example, the emotions
can be affected due to the atmosphere of the
space [13]. In our study, the environment is
controlled in a simple room and the voice of
speech is played back. The participants listen
to the voice without any other disturbance of
emotions. It is assumed that the emotion can
affect the supporting states and the
supporting states can be recognized by the
emotions of speech. The statistical analysis
is conducted to investigate the relationship of
supporting states and emotions. The
evaluation of supporting states by the system
are compared with that by the human.

4. Experimental Results

1. Speech Emotion Recognition

The subjective recognition of emotion is related to
the capability of emotion recognition of the
participants. 5 males and 4 females classify the
type of emotions in a screen test of candidate.
89.4% accuracy of subjective recognition for male,
85.3% for female, 87.4% for the average are
obtained. Therefore, 9 persons are qualified to
evaluate the voice samples. Their subjective
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rating can verify the effectiveness of HMM speech
emotion recognition. Voice data from males and
females in the research lab are used to test the
emotion recognition of HMM. Table 1 shows the
results. Anger 1s accurately recognized without
any doubt. Happy and neutral. It is a little
inaccurate for recognition of sad and fear states.

Table 1: The accuracy of emotion recognition

Emotion  System Subject Error
Neutral 55 58 5.2%
Angry 47 47 0.0%
Sad 28 25 12.0%
Disgust 33 35 5.7%
Happy 42 43 2.3%
Fear 23 20 15.0%
Total 228 228

2. Evaluation of Supporting States

Table 2. shows the evaluation of supporting states
from the system and human. It indicates that the
system and human have the same judgment on
positive supporting state. However, there is a
little difference of judgment on “negative” and
“neither” supporting state.

Table 2: Accuracy of Evaluation of Supporting State.

S;l;zorting System Subject Error

Positive 114 114 0.0%

Negative 80 76 5.3%

Neither 34 38 10.5%

Total 228 228

3. Relationship among emotions and supporting

States

Table 3 shows the relationship among emotions and the
supporting states. If the supporting states are
recognized, it can be found that the positive supporting
state is most related neutral emotion, then happy and
fear. The negative supporting state is related to angry
emotion. The neither state could be from all kinds of
emotions. From the viewpoint of emotions to the
supporting states, it shows that happy and fear are
most related to a positive or neither state; angry,
disgust, and sadness are related to neither states;
neutral emotions are related to a positive or neutral
state. It may be said that the supporting state reveal
more emotion than the supporting states can be
recognized from the emotions.

Table 3: Relationship among emotions and supporting
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states.

Happy Fear Angry
Positive 19 (24%)  18(23%) 2(3%)
Negative 2 (4%) 4(7%) 17(31%)
Neither 34(18%) 20(11%) 40(21%)
Total 55 42 59
Supporting Disgust Sadness Neutral
State
Positive 0 (0%) 1 (0%) 40(50%)
Negative  9(16%) 2(4%) 21(38%)
Neither 25(13%) 10(5%) 58(31%)
Total 34 13 99

5. Conclusions and Future Works:

In this paper, the proposed system demonstrates how to
determine the supporting states from speech emotion
recognition. The future work is to utilize the system for
group consensus formation. The supporting states of
individuals can be shown in red/green light. The light
can be feedback to the group and change the process of
consensus.
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Abstract: This paper presents a constraint-and-boundary genetic algorithm as a solver for quadratic bilevel
programming problems. Bilevel programming problem (BLPP) is a nested optimization problem characterized by a
decision- maker at one level influencing the behavior of another decision-maker at the level. BLPP is an NP-hard one.
The constraint-and-boundary genetic algorithm method has several benefits such as the expansion of search space and
convergence to the feasible optimum solution. Genetic manipulation is operated in both the feasible and infeasible
populations. Usually, penalty function and penalty factors are used to get the same effect. Compared with penalty
function and penalty factor method, this constraint-and-boundary GA is much simpler and easily operated. Simulation

result show that the proposed algorithm is effective.

1. Introduction

The bilevel programming problem (BLPP) involves t-
wo optimization problems where the constraint region of
the upper level problem is implicitly influenced by
another lower level optimization problem [1,2]. This
mathematical programming model arises when two
independent decision makers, ordered within a
hierarchical structure, have conflicting objectives [1,3].
The decision maker at the lower level has to optimize its
own objective function under the given parameters from
the upper level decision maker, who, in return, with
complete information on the possible reactions of the
lower, selects the parameters so as to optimize its own
objective function [1]. The common characteristics of the
bilevel programming are stated as follows: The
decision-making units are interactive and exist within a
predominantly hierarchical structure. Decision-making is
sequential from the upper level to the lower level. The
lower level decision-maker executes its policies after
decisions are made at the upper level. Each unit
independently optimizes its own objective functions but
is influenced by actions taken by other units. Due to its
inherent non-convexity [4] and nondifferentiability, the
quadratic bilevel programming problem is an NP-hard
one [5,6,7,8].

In this paper, a constraint-and-boundary genetic
algorithm is proposed as a solver, which can solve
quadratic bilevel programming problem. The core of this
constraint-and- boundary GA is that we use both feasible
population  and  infeasible  populations.  This
constraint-and-boundary GA method has several benefits
such as the expansion of search space and convergence
to a better approximate solution of the global optimum
solution.

2.Problem formulations of BLPP

The bilevel programming problem can be written as
follows:
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min F(x,y) (upper level)

s.t. €Y)

G(x,y) < 0. wherey solves

min f(X,y) (lower level)
y

s.t. gxy)<0

where x is an m-dimensional vector of upper-level
variables, y is an n-dimensional vector of lower-level
variables, G and g are vector valued functions of
dimension p, and q, respectively.

BLPP is used extensively to a variety of areas such as
economy, engineering and management [4], and some

efficient algorithms are proposed. For problem (1), the
feasible region is denoted by

Q={xylcxy) <0,g9kxy) <0}
the feasible region of the upper level is denoted by
0’ = {ylé(xy) < 0}
the feasible region of the lower level is denoted by

Q' = {ylg(x,y) < 0}

the projection region of Q onto the upper level is denoted
by

X={x[3y,s.t.(x,y) € Q}
the reaction region of the lower level is denoted by

M(x) = {yly € argmin{f(x,y)|y € Q*}}

the inducible region of problem (1) by
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IR={(x, y)Ix€ X,y € M(x)}

In order to ensure that problem (1) is well posed we
make the additional assumption that the feasible region
Q and the inducible region IR are both nonempty
compact.

3. A constraint-and-boundary genertic algorithm
approach

A constraint-and-boundary GA approach can be
explained as follows: When initializing the population,
the initial population is divided into feasible population
and infeasible population according to the constraint sets.
Crossover and mutation are operated for both feasible
population and infeasible population. The offsprings are
divided into both new feasible population and infeasible
population according to the constraint sets. Then,
selection is pursued to the new feasible population and
in- feasible population separately. Finally, the whole
process is repeated until the conditions are satisfied.

3.1 Chromosome coding

For solving the BLPP(1) by the constraint-
and-boundary GA, a chromosome is represented by a
real vector V= (x4, X5, ", Xm, V1, Va2, " "»¥n) Where
X1, X, **, Xmexpress the variables of the upper level
and y;, ¥,, ‘,Yn express the variables of the lower
level, and it can be shortly written as V = (X, y).

3.2 Initialization

We generate M random groups of x € QU and
M’random groups of x € QU , which denoted by fea_x;
(k) and inf_x;(k), where M and M'denotes the feasible
population size and infeasible population size
respectively, i=1,2, -, M andj=1,2, .-, M', and k
denotes the current generation. The chromosomes should
try to cover the entire search space uniformly. Then pass
each value of fea_x;(k) and inf x;(k) to the lower level
and solve the lower level problem by using Lingo or
Matlab. Denote the optimal solution of the lower level by
fea_y (k) for each fea x;(k) and inf y;(k) for each
inf_x;j (k). Finally, M feasible chromosomes and N
infeasible chromosomes are created, which denoted by

(fea_x;(k), fea_y(k)) and (inf_x;(k), inf_y;(k)).

For convenience, we represent (fea x;(k), fea y;(k))
and (inf x;(k), inf"y;(k)) with fea_pop and inf pop. Then,
calculate the fitness values according to the fitness
function (2) in next subsection and save the best chromo-
some separately.

3.3 Fitness function

For problem (1), we make the fitness function as
follows:

Fitness(x;(k), y;(k)) =F(x;(k),y;(k)) (2)
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Here, the fitness values of feasible chromosomes and
infeasible chromosomes are calculated separately
according to the fitness function (2).

3.4 Crossover operation

The crossover operation should be operated between a
feasible chromosome and an infeasible chromosome. We
set the probability of crossover with p.. For each
chromosome (fea x;(k), fea y;(k)), create a random
number r. If ¥< p., then choose this chromosome as one
of the parents for crossover operation. When a feasible
chromosome is chosen to be the parent, an infeasible
chromosome is randomly selected to match the chosen
feasible one. Assume that we get a couple of
chromosomes (fea_ x;(k), fea_y;(k)) and (inf_x; (k),
inf y;(k)). Now we create a random number A, which is
between 0 and 1, and operate crossover to the parents.
Make the two offsprings as (u;(k),v;(k)) and (w;(k),v;
(k)), [1 <j]. Then the crossover method is as follows:

{ui(k) = A fea_x;(k) + (1 = A).inf _x;(k) 3
vj(k) = A.fea_y;(k) + (1 = A).inf _y;(k) (3)
u;j(k) = (1 — A). fea_x;(k) + A.inf _x;(k) 4
{vj(k) = (1 —-2A).fea_y;(k) + A.inf _y;(k) @)

By the method above, we obtain two offspring (u;(k),
v;(k)) and (u;(k), v;(k)). Divide them into feasible group,
which is denoted by Nj;, and infeasible group, which is
denoted by N,’', according to each feasibility.

3.5 Mutation operation

In order to prevent the process from premature
convergence, random search is used in the mutation
operation. Set the probability of mutation with p,,. For
each offspring obtained by crossover operation, create a
random number y. If y < p,,, then operate mutation to
the offspring. Mutation should be operated to the feasible
offspring and infeasible offspring respectively, which
obtained by crossover operation. Divide the offspring
obtained by mutation operation into feasible group,
which is denoted by N,, and infeasible group, which is
denoted by N,', according to each feasibility.

3.6 Selection operation

In order to maintain the diversity of the population and
the global convergence, choose M chromosomes from
the M + N;+N, chromosomes as the next feasible
generation. Also, choose M'chromosomes from the
M’ + N;" + N,' chromosomes as the next infeasible
generation. The best chromosome may not survive to the
final generation. So, elitism is used to keep the best
chromosome survive. In details: at the start of the
evolution, save the best chromosome. If best
chromosome from the new population is better than the
best chromosome from the previous population, then
copy the best from the new population; else replace the
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worst chromosome from the current population with the
best one from the previous generation.

3.7 Stopping criterion

If the algorithm is executed to the maximal number of
generations MaxZen, then the algorithm stops and the
best chromosome which has the optimal fitness value is
obtained. As the result, the lower-level objective optimal
value is also obtained and the problem (1) is solved.

Now we present the constraint-and-boundary GA for
problem (1) as follows.

Step 1 Set and initialize the parameters. Choose feasible
population size M and infeasible population size M’',
probability of crossover p., probability of mutation p,,,
the maximal number of generations MaxZen, Initialize
the current generation: k = 0.

Step 2 Initialize the chromosomes. Initialize fea x;(k)
and inf_x; (k). Generate each of fea_x;(k) € QVand
inf x;j(k) ¢ QV, where i = 1,2, - -+, M and j = 1,
2, -+ -, M'. Then, pass each value of fea x;(k) and
inf x;(k) to the lower level separately.

Step 3 Solve the lower-level optimal problem. For each
of fea x;(k) and inf x; (k), each of the corresponding
fea_x;(k) and inf y;(k) is obtained by solving the
lower-level optimal problem by using Lingo or Matlab.

Step 4 Feedback each of fea_y;(k) and inf y;(k) to the
upper level and the complete chromosomes (fea x;(k),
fea_y; (k)) and (inf x; (k), inf y;(k)) are obtained.
Calculate the fitness value of each chromosome
according to the fitness function and save the best one
separately.

Step 5 Crossover operation.

Step 5.1 For each chromosome (fea x;(k), fea y;(k)),
create a random number a. Ifa < p,, then choose this
chromosome as one of the parents for crossover
operation and randomly select a chromosome from
infeasible popula- tion to match the chosen feasible one.
i=1,2,--+, Mandj=1,2,---, M’

Step 5.2 When the parents are selected, crossover is
operated to them according to the formulas (3) and (4)
and two offspring are generated.

Step 5.3 Divide the two offspring into feasible group and
infeasible group according to their feasibilities.

Step 5.4 When Step 5.1 goes through all of the
chromosomes, the total numbers of the feasible offspring
and the infeasible offspring should be counted and
denoted by N; and N, 'separately.

Step 6 Mutation operation.
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Step 6.1 For each of the feasible and infeasible off-
spring obtained by crossover operation, create a random
number . If f <p,,, mutation is operated to this
chromosome.

Step 6.2 Create a random vector Vi(vy, Vs, * * ", Vmin)s
which is between -1 and 1. Then mutation is operated to
each chosen chromosome by V + V;.

Step 6.3 Divide the mutation offspring into feasible
group and infeasible group according to their
feasibilities.

Step 6.4 When Step 6.1 goes through all of the crossover
offspring, count the total number of the feasible mutation
offspring and the infeasible mutation offspring, denoted
by N, and N,'separately.

Step 7 Selection operation There are M + N; +
N, feasible chromosomes and M’ + N,’ + N, infeasible
chromosomes in total. In order to ensure convergence to
the global optimal solution, Sort the fitness values in the
increasing order among parents and all offspring
chromosomes and select M and M'chromosomes as the
next generation. Elitist selection is also used to save the
best chromosome.

Step 8 If the stopping criterion is met, then stop, and
record the best chromosome, and the optimal objective
value of problem (1). Otherwise, set k = k + 1, and go
to Step 3

4. Numerical Examples
min F=x2_4x+y12+y2
X

s.t.
min f = y12 4+ 0.5y, + y1¥, + (1 = 30)y; + (1 + x)y,

0<x<?2

s.t. 2y +y,—2x—-1<0

Y1,Y2 =20

We execute the proposed algorithm in 20 independent
runs on the benchmark problem using the MATLAB 7.0
compiler. During the simulations, we adopted the
following parameter suite: Feasible population size: 40;
Infeasible population size: 40; Crossover probability:
pe.= 0.7; Mutation probability: p,, = 0.2; Maximal
number of generations: MaxGen= 20.

From the results of the Table (1), we can see that the

proposed algorithm in this paper can be used to solve
nonlinear BLPPs.
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Table 1. The result comparisons between proposed method and method
in the reference [2]

Optimal (x*,y*) found by (0.8462, 0.7693, 0)
proposed method

Optimal (F, f) found by (-0.20769, -0.5919)
proposed method
Optimal (x*,y*) found in [2] (0.8438, 0.7657, 0)
Optimal (F, f) found in [2] (-2.0769, -0.5863)
5.Conclusion

This paper presents an improved global optimization
method based on the genetic algorithm approach for
solving nonlinear bilevel programming problems. This
constraint- and-boundary GA approach has several
benefits such as the expansion of search space and
convergence to the feasible optimum solution. Genetic
manipulation is operated in both the feasible and
infeasible populations. Compared with traditional
penalty method, this constraint-and-boundary GA is
much simpler and easily operated.
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Abstract: A Hopfield network is a good tool for solving combinatorial optimization problems. However,

one of its major drawbacks is losing accuracy as the task size becomes bigger. In order to overcome this

problem, a search method to find out an optimal solution through applying iterative partial constraints,

instead of the applying them simultaneously, is proposed. As a result of computer simulations, it is

found that the proposed method shows better performance than the conventional method. And it is

concluded that the proposed method is effective.
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Building a Fuzzy Recommender System based on User Clustering
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Abstract: Personalized recommenders can help to find potential items and then recommend them for
particular users. The aim of this paper is to propose a personalized hybrid recommender method based
on clustering of users. Here, we incorporate user- based method with item-based collaborative method by
clustering users, while applying clustering method to fuzzy user profile. To evaluate the effectiveness of
our approach, we conducted an experimental study using MovielLens dataset. The proposed algorithm
was compared with a conventional recommender method.

1. Introduction

Recommender systems have come into our view
since the collaborative filtering algorithm was
raised in 1995 [1]. Conventional recommender
methods always work on a rating schema that
items are graded from 1 to 5. However, there are
several rating schemas (ways that items are rated)
in reality, which are overlooked by conventional
methods. Our proposed method transforms rating
schemas into fuzzy user profiles to record users’
preferences. As a result, our method can deal with
different system rating schemas, and improve the
scalability of recommender systems. Additionally,
we develop item-based collaborative methods by
clustering users, which can help us to gain insight
into the relationship among users.

The remaining of this paper is organized as
follows. Section 2 describes the four phases of our
proposed method. In Section 3, the results of
comparing with a conventional recommendation
method are shown. Finally, Section 4 draws
conclusions to our work along with future works
for improving our proposed method.

2 . Proposed Method
2.1 Phase 1: User Profile Fuzzification

The numbers of users and items in database
are separately set as m and n, respectively. The
input is an m X n user-item matrix, which is
presented as user profiles. A user profile records
particular user’ s preferences for some items in a
database. Let R be the set of rating scores. And
rating scores can be non-negative integers or real
numbers within a certain range. Here, the value
of R indicates the degree of users’ preferences for
items. The higher score that item gets, the more
likes this each user.

We can use the following (1) to compute the
preference degree that the target user likes a
particular item. Within the scope of rating score,
Rgown and R, are chosen as lower and upper

bounds for the rating set R, where Rypun, Ryp € N
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(natural number). So the membership function of
rating scores for fuzzy set, R, can be denoted as

0O x=R

down

R(x) = R <x<R [€))

down up

2
q
1

Ry, =x

where x 1s a rating record in R, p is the number of
records that rating scores are smaller than x in
training dataset, and q is the number of all rating
records in training dataset.

The set of fuzzy user profiles in recommender
system is defined as U ={U,,U,,..,U,} , while set
of all items in the dataset is defined as I =
{I,.I,,...1} , in which items could be movies,

songs, restaurants, or mobile applications.

2.2 Phase 2: Clustering of Fuzzy User Profiles

In phase 1, we get the fuzzy user profile for
each target user, Ut. k-medians clustering
method(a variation of k-means clustering method)
is chosen to find a particular set that includes the
target user. By deciding the number of clusters, k,
and applying k- medians clustering method on
user profiles, we get the final set of clusters, C. In
the set C, the target cluster Ct containing the
target user t is chosen, which consists of a users.
Here, Ct€C; 0<a< m—k+1; a€EN.

2.3 Phase 3: Finding Similar Items

Our proposed approach is built on item-based
collaborative filtering.
Stepl: In phase 2, we get the cluster set Ct, which

is redefined: Ct ={;1’”—2’---’;z’--";a}’ Now the
original input matrix has been reduced to a

users and n items.
Step2: Define the rating score as

Tt,i

Tt = ’
t,% { Pt.i
Step3: Here, we use the adjusted cosine similarity

measure [2] to evaluate the similarity between
target item i and item j, sim(,j), as follows:

if u; rated item 2
otherwise

@)
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sim(i, j) =

(3)
where r;; denotes the value of target user t on

item i, so does r; . 1 is the average rating for

the user t. 1, j € {item1, item9, -, item n}.

Step4: As a result, we can get the similarity set of
itmes with target item i: siml = {sim(,1), -,
sim(i,i-1),sim(,i+ 1), - - -, sim(, n)}.

Stepb5: The elements in this similarity set sim1
are ordered in descending, and define a
threshold value 0. As that if the similarity
element in sim1l is larger than 0, it will be
chosen as an optional candidate to the set sim2.
Finally, sim2 is the set of most similar items for
object item 1.

2.4 Phase 4: Recommendations

In phase 3, we got the aggregate of the most
similar items, sim2. The next step is to apply
adjusted weighted sum [2] to predict unknown
rating scores. The prediction for user t on item 1 1s
calculated by (4)
tesima Sim(i,1) x (e —11)

Z |sim(i,1)|
lesim?2
where the respective average rating scores of
items 1 and 1 are defined as ri and r;, 1 € sim2.
According to the rating score calculated as above,
we can get the rating vector for user t,

The elements in vector u: are sorted in

descending order. Within those elements, the first
N items are chosen to recommend.

Pti =Ti + 4)

LTt:{r T, T,

127129t

3. Experimental Results

To evaluate the effectiveness of our approach,
we conducted an experiment using MovielLens
dataset, which contained 943 users and 1682
movies. In our experiment, Mean Absolute Error
(MAE) [3] was used to measure the equality of
predictions for recommender system. The lower
MAE shows, the better recommender system
performs.

The average MAE for whole testing data set is
defined as MAE in (5):

N, Z Pt — Tea
11

n

Nu

<

(]

MAE = ! )

where Nu is the cardinality of the test set of users,
with t € {1,2,..., Nu}, and n is the cardinality of
the test ratings set of user t. For particular user t,
the prediction values of items are defined as {pt1,
P2, ..., ptof, and real values of items are ire1, riz,
eey I't,n}.
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In conventional clustering methods, deciding
the number of cluster, k, is one of the major
sticking points. Here, we conducted a study that
compared CF based on k-means to our proposed
method, with MAE measuring of the performance.
The result is shown in Fig. 1.

0.83
Our proposed method
CF based on k-means

0.805

MAL
*

0.755

20 25 30 35

40

Number of clusters

Fig.1 Comparison for different number of clusters

The MAE of our method dropped fast at the
beginning and then kept smooth after k reached a
certain value. Therefore, increasing the number
of clusters in a certain range is helpful to improve
the performance of our method. A sharper
downward trend than CF based on k-means
method in Fig.1 is a proof for the success of our
method. The experiment showed that our method
is superior to the conventional collaborative
filtering method.

4 . Conclusions

Here, we applied the clustering of user profiles to
item-based collaborative filtering method, which can
combine items’ and users’ characteristics. A considerable
improvement has been made in accuracy. Furthermore,
fuzzy set theory helped the system to understand
different rating schemas. Much work on recommender
systems has been done. However, most research studies
focus on application of movies. In our following research,
we would try to apply our proposed method to a different
filed, such as application in mobile phone, or combine
recommendation with mobile phone location.
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Abstract: It is generally known that Chinese market is an integral part to the world, international
automobile companies are making efforts to gain access to Chinese market. To expand the market share
in China, companies implement various strategies, as a result, making the market competition fiercer.
As Chinese automobile companies are not well-known in the world, Chery Auto is considered to be the
analysis target as the representative of Chinese automobile companies.

In this paper, it is introduce the fuzzy concept in Poter’s Five Forces (5F) analysis as the external
environment analysis method. We analyze the Chinese automobile companies using the proposed fuzzy
5F analysis. And we analyze the Chery Auto to pick up the threat of new entrants from the competition
factor of five. As a result, it will be clarified the level of threat of new entrants in Chery Auto.
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Automatic Term Extraction Based on Appearance Pattern of Chinese Functional Expression

pi
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Osaka Electro-Communication University, Graduate School of Engineering

Abstract:In this paper,we propose a method of Chinese technical term extraction based on the appearance

pattern of Chinese functional expressions. In this method,we combine the shallow parsing with the SPG (sentence

pattern grammar) and character based HMM analysis.Because of the feature of its character-based processing,

we have achieved that it can work on the small-sized memory compared to the dictionary based processing.
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Discrimination for Recalling Images by Use of EEGs

I HEE e PN EIES
Takahiro Yamanoi Hisashi Toyoshima Mika Otsuki
AL R CXNT I AN T R =T El RIS ERNES
Hokkai-Gakuen University  Japan Technical Software Hokkaido University
K (L I TR
Shin-ichi Ohnishi Toshimasa Yamazaki Michio Sugeno
Bl EpNE 2 JUIN TR V7 harvta—F 47 a—u

Hokkai-Gakuen University  Kyushu Institute Technology European Centre
for Soft Computing

Abstract: The authors measured electroencephalograms (EEGs) from subjects on recalling several
types of images presented on CRT. Each presented image consisted of four types or ten types of line
drawings of body part, tetrapod, home appliance, and fruits. The canonical discriminant analysis was
applied to these single trial EEGs. Four channels of EEGs at the right frontal and temporal were used in
the discrimination. They were Fp2, F4, C4 and F8 according to the international 10-20 system. Sampling
EEGs were taken from 400ms to 900ms at 25ms intervals. Also, data were resampled -1ms and -2ms
backward. The number of variates is twenty one by four; so the data were eighty four dimensional
vectors and number of the data was three hundred and sixty. Results of the canonical discriminant
analysis by use of so called jack knife method were greater than 95 % in case of four types, and in case of
ten types were almost 80% . These results were improved from our precedent research.
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4  Flowchart of experiment

X 5 Single trial EEGs according to body parts

LA AN 1Y

(from the top, “mouth”, “finger”, “ear” and “foot”).
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X 6 Data sampling from single-trial data
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# 1 Example of result of the discriminant

analysis for body part (Discriminant ratio 97.50%
Subject HF1)

#& 5 Example of result of the discriminant

analysis for tetrapod (Discriminant ratio 96.67%
Subject HF)

Obs./Pred. | mo | fin | ear | foot | Total Obs./Pred. | dog | gir | bear | lion 'I;lolt
mouth 59 0 0 1 60 dog 59 0 0 1 60
finger 0 60 0 0 60 giraffe 0 56 1 60

ear 1 0 57 2 60 bear 0 0 60 0 60
foot 0 0 2 58 60 lion 0 3 0 57 60
Total 60 | 60 | 59 61 240 Total 59 | 59 61 61 240

# 2 Example of result of the discriminant
analysis for body part (Discriminant ratio 99.17%
Subject HF2)

# 6 Example of result of the discriminant

analysis for tetrapod (Discriminant ratio 98.33%
Subject YN)

Obs./Pred. | mo | fin | ear | foot | Total Obs./Pred. | do | gir | be | lio | Total
mouth 59 0 0 1 60 dog 59 0 1 0 60
finger 0 60 0 0 60 giraffe 1 59 0 0 60

ear 0 60 0 60 bear 0 0 60 0 60
foot 0 1 0 59 60 lion 0 1 1 58 60
Total 59 | 61 | 60 60 240 Total 60 | 60 | 62 | 58 240

#& 3 Example of result of the discriminant

analysis for body part (Discriminant ratio
100.00% Subject YN1)

#& 7 Example of result of the discriminant
analysis for ten tetrapods (Discriminant ratio
77.10% Subject YS)

Obs./Pred. | mo | fin | ear | foot | Total Obs./Pred | Dog | Cow | Hor. | Gir. | Bea. | Rhi.
Dog 17 2] 1] o] o1
mouth 60 0 0 0 60 Cow 0 19 3 1 0 0
finger 0 60 0 0 60 Horse 0 1 20 2 1 0
Giraffe 0 1 0 20 1 0
ear 0] 0 |60] 0 | 60 Bear 0ol 0ol o0o o190
foot 0 0 0 60 60 Rhino 0 0 0 0 1 20
Total 60 | 60 | 60 | 60 | 240 Deer 0 | 1 1210131
Sheep 0 1 2 0 0 1
Lion 0 2 1 1 0 0
L Camel 0 1 3 0 1 0
#& 4 Example of result of the discriminant Total 17 | 28 | 32 | 24 | 26 | 23
analysis for body part (Discriminant ratio 98.75%
Subject YN2) Obs./Pred | Dee. | Shr. | Lio. | Ca.. | Tot
Obs./Pred. | mo | fin | ear | foot | Total Dog 3 0 0 0 24 -
Cow 1 0 0 0 24 -
mouth 59 0 0 1 60 Horse 0 0 0 0 24 -
finger 2 58 0 0 60 Giraffe 0 0 1 1 24 -
Bear 1 0 4 0 24 -
ear 0 0 60 0 60 Rhino 1 1 1 0 24 -
foot 0| 0| 0] 60| 60 Deer 171 0 | 0 | 0|24 ] -
Sheep 2 18 0 0 24 -
Total 61 58 60 61 240 Lion 1 0 18 1 24 N
Camel 1 0 1 17 | 24 -
Total 27 19 25 19 | 240 -
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# 8 Example of result of the discriminant
analysis for ten home appliances (Discriminant
ratio 80.40% Subject YS)

Obs./Pred | Iron | Toa. | Dry. | Sew | Rice | Fan
Iron 19 0 2 1 0 0
Toaster 0 19 1 0 2 0
Dryer 0 0 18 0 3 0
Sewing M. 0 0 1 21 1 0
Rice Cook. 0 0 1 0 18 0
Fan 0 0 1 1 1 19
Wash. M. 0 1 0 0 2 1
Vacuum 0 0 3 0 1 0
Range 0 0 1 0 1 1
Refrigerat. 0 0 0 0 2 1
Total 19 20 28 23 31 21
Obs./Pred | Was | Vac | Ran | Ref. | Tot
Iron 2 0 0 0 24 -
Toaster 2 0 0 0 24 -
Dryer 2 0 1 0 24 -
Sewing M. 1 0 0 0 24 -
Rice Cook. 5 0 0 0 24 -
Fan 1 0 1 0 24 -
Wash. M. 20 0 0 0 24 -
Vacuum 1 19 0 0 24 -
Range 1 0 20 0 24 -
Refrigerat. 1 0 0 20 | 24 -
Total 36 19 22 20 | 240 -

# 8 Example of result of the discriminant
analysis for ten fruits (Discriminant ratio

77.10% Subject YS)

Obs./Pred | Str. | Per. | Ch. | Wm | Pin. | Ban
Strawberry | 18 1 1 0 1 1
Persimmon | 0 18 0 0 2 0
Cherry 1 0 20 0 0 0
Watr. Mel. 1 2 0 16 1 1
Pineapple 5 0 0 0 17 0
Banana 0 0 0 0 2 18
Grape 2 0 0 1 1 0
Melon 1 1 0 0 0 0
Peach 1 1 1 0 0 0
Apple 1 0 0 0 1 0
Total 30 23 22 17 25 20
Obs./Pred | Grp | Mel. | Pea. | App | Tot
Strawberry | 1 0 0 1 24
Persimmon | 2 0 0 2 24
Cherry 0 0 0 3 24
Watr. Mel. 1 0 1 1 24
Pineapple 0 0 0 2 24
Banana 3 0 0 1 24
Grape 19 0 1 0 24
Melon 2 19 0 1 24
Peach 1 0 20 0 24
Apple 4 0 0 18 24
Total 33 19 22 29 240
50
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A Consideration on Two Orders between Fuzzy Multisets
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Fuzzy Numbers XII

FRFEE XEE B3Il sEF THIHT R PRI /NE I~ s
Jiro Inaida Sachiko Shirakawa Norihiro Misaki Kimiaki Shinkai Hajime Yamashita

HAKY RUOERBUE LR Ry N
Nihon University Tokyo Kasei Gakuin UniversitVWaseda University

Abstract: Itis well known that fuzzy numbers plays an important and fundamental role in fuzzy analysis. In
this paper, we attempt to define VSOP fuzzy number using an ordered pg)ir (Ve have first discussed the
addition and scalar multiplication for VSOP fuzzy numbers. From these operations we obtain some properties
of VSOP fuzzy numbers.

Keywords: fuzzy set, fuzzy number, VSOP fuzzy number
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A Simulation of Control of OpenFlow Networks Based on Fuzzy Petrinet
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Abstract: Recently cloud computing based on big datacenters are growing. And cloud computing based
on big datacenter does not make users not to conscious the existence of resource of cloud computing. Users
can do their conventional works but also data mining technology there.

In datacenters, resources for computing and strage are well virtualized generally, but networks are not

well virtualized.

In this report, we propose a method for simulating virtualized networks using fuzzy petrinet.

1 0000

000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000 M2MOOO00
000000000000000000000000
000000000000000000000000
00000 [20

ooooooooobooooboboooooobooo
oboooobooboooooobooboobooonog
oboooooooboooobooboobooboooonog
oboooooooooobooboooooonbo
oooooooooobooooboobobooogoo
oooooooooboooboboooooo
gooooooobooobooboooooooboo
oboooooooboooobooboobooboooonog
gboooooooooobooooooooboo
ooooog

obooooobooooooboobooooooaon

gooboooboooboobbobooooobog
gobobooooobobooooooooboogoon
gbooboooboobboobboboobonbdg
oobobooooobooboooooobooon
obooobOobooooobOobobooooobo
000000000000 0booooon
googoooobooooboobooboooboo
gboooboooboobooboboobobg
oooooao

OioTOM2M 00O 00O 0O O O Internet of
Things(iocT) O  Machine-to-Machine(M2M)

57

ogboooooobooboooooboooobooo
obooooooboboobooboobooonog
gboooooobobooboobooboboooog
gboooooobobobooboooooooboo
ooooooooooobooObOboooooo
oboboooooboboooboooooooon
ogboooooobooboooooboooobooo
gbooooooboboooooboboo

gboo0oooooboobobooooboobooo
ggooooobbbbbobbbboooooon
ggoodoobbooooobobbbooooooo
O SDN(Software Defined Network) [1] 000000
gbooooboooooboobooooobooboo
gboooooobooboooooboboooon
gooood

2 000
2.1 SDNOO0O0O OpenFlow

SDN (Software Defined Networking) [1]0 000 O
goooooobbbboooooobbbbuogo
o0ooooooospNOOOOoOooooooogoo
gboooooobobboooooobobooon
goooooobbbboooooobbbbooo
gooobobbboooooobbbbooooon
goooooobbbbuooooooooobooboobo
gboooooobobooooobooooogn
obooooooboooon

gooooooooooboooooooooooboon
O VPN (Virtual Private Network) O VLAN (Virtual
LAN) 0000000000000 OD00O0oo
gboo0ooooobooooboobooooobooobn
OpenFlow OO0 D0 O0O0O0DOO0OOOSDNDOODOO
uobooboobOoooooooobooobooon
OpenFlow [8] O O SDNO Software Defined Network[
gooooobbobobobobobobobobg
gooooooooboboobobbobobobobga
uboooooobobooooobobono 1004

SSW2013(March 8-9, 2014)



S

avka—LIv—y

Ny LB

avra—FL—r

F—IL—>

75t
O 2: OpenFlow OO O OO0

O0000000oooooooooooooooon
OpenFlow 00 OpenFlow 00000 OO OpenFlow
000000000000 0D00000000O0000
gdo000O0O0OO0oO0OO0OO0O0O0OO0oOOoOoOOoOooooo
O000000OOpenFlowODOOOOOOOOOOO
0000000000000000000DO00000
00000o0oOooooO TCAMODOODODOOOO
O000ooooooorPGAOOOOOOODOO
00000000000 0OU000ouooooo [voo
OpenFlow OO MACODOOOO IPOOOOOOOO
gdo000oO0O0OO0O0oO0OO0O0O0OO0OO0OOoOOoOOoOoOoooo
000000000000000000000000
O0000oO0ooo00oo0oOoooDO0oooooooooo
go0o00oO0oO0OO0oO0oO0OO0OO0OO0OO0OO0OO0OO0OO0OOO0OOOO
gdo000oO0O0OO0O0oO0OO0O0O0OO0OO0OOoOOoOOoOoOoooo
000ooooooooo 4,50

0100 200000 OpenFlowO OO0 OOOd
goooooOoooLz30o0oooooooooon
0000000000000 0000DO00000ooO0O
gooooooooOoOooOoOoOoOoOOOOOOOOn0
OO0000OpenFlowOOOOOD0OO0OODOOOODOO
oo000O000000000oO0ooOooooooog
gdo0o00O0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0OOOoOoOooooo
0000000000000 0000DODO000DO00
gooooOoOoO0OoOO0OO0OOOOOOOOOODOODOO
goo0oO0oOooOoO0oOoOoOoOoooooooooooo
gdo000oO0oO0oO0OO0O0OO0OO0O0OO0OoOoOoOoOooooo

2.2 0000O0OO0OO
oboooooobobooooobooboooon
OO00000000D0GoogleODOOOOOOOOO
0 O SaaS(Software as a Service) 000000000
gboooooboobooooboooooooood
doooooboooobooboooobobbobodoa
oboocoooboobooooobooboooobobon
0000000000 0OIaaS(Infrastructure as a Ser-
vice)OPaaS(Platform as a Service)dSaaS(Software as
aService) 000000000 DOOOOOOODO
gboooboobdobooboooooooodo 30oo0d
OO0OOO0OOO0O0O0OO0O0OD IaaSO PaaSO SaaS O
000000000000 0000O00 OpenFlow OO

58

laas

1225 4225
RE ]

R

BNFIEERAR BIERKTESRERS YL
(BEF) (SDNEA %)
O 3: IaaS, PaaS, SaaS 0 0O 0O O SDN

0OoSbNOOOOO0OO0 3000000000000
00000000 IaaSOPaaSOSaaSOO0OOOOO
O0000O0O0O0 IaaSOPaaSOSaaSOOOOOOO
gboboooooboboooboobobooogn
gbooooooboboobooboboooboo
gboooobooboooooobooboooboood
boooooobobooooobooboooon
00 OpenFlowOOOOOOOQOOODOOOOOO
oboooooobooooooboooon

oboboooooboooooooobooobooon

VLANO 4096 0000000
ARP/BC/MCO0O0OOSWOODO
000000000000
000000000000000000

gboooooobooooboobooooo
gbooooooboobobooboooon
000 OpenFlowOOOOOO0O0O0ODOOOOO
gboooooobooogn

0000000000000 HV(hyperVisor)JOOO
VMO Virtual MachineO OO QOOOOOOO

gooooooooopPEXOOOOOOOODODOO
0000000000 :OpenFlowOOOOOOO
O0OO0O0CAPEXODOOOOODOOO

3 bbbobooobbboboboooonbo
gbogogobooo

00 [7J000000000000000oooo
gbooooboobobooobooboooooboobo
gbooooooboobbooooobobooogon
00o0o0o00oo0ooo0ooooo [roooooo
uboooooobobooooobobooooonbo
gbooooooboboooboobobooooboao
gbooooboobobooobooboooooboobo
uboooooobobooooobobooooonbo
gboooooobobbooooboooooooon
gboooooo

0000000000000 O0O0O0O0O OpenFlow
gooooooooooobobobooooooooaon
gbooooboobobooobooboooooboobo
goooo

SSW2013(March 8-9, 2014)



Yes No
JP2 P3}
BE EE

3.1 0000000000
00000000000000000000000
000000000000000000000000
0000000YesO0OOOOOONoOOOOOOOO
000000000000000000000000
000000000000000000000000
00000000 400000a(A)000 1-a(A)0

A000000000000Q0 MFAO Modified Fuzzy
Algorithn 00000000000 OOOO 50000

3.2 0000000000
goooooboooooobooooooooooo
ooooooooooooooooooono ebboOoo
goooooooobooboobooooooooooon
goooooooooon

3.3 000000DOO0O00O0

OpenFlow OO OOOODOOOODOCOOOOOO
ooooooooooooobobobooobooooo
ooooobboOo roboooooobooobobogoo
oboocoooobooboobooboobooooooooon
oooooooono

OCO000o0oOoooOoooovLANODODOOODOO
MACOIPOL400O0OO

oboooooboooooobooooboooooon
MACO IpOOOCOOOODO

gboooooooooooboooooboon

59

Yes No
yP2 P3y
RmE EE

gboooooobobooooobooboooooo
gbboooooooooobooooooooooon
goooobooobboOoooobo Iboboogooboo
ooboooooboobooogo

ooooooooooooooooooboooooga
oobooO0o0oooboooobooooooooooon
gboo0ooooobooooboobooooobooobn
gooobooooooooobobooboooooooo

34 000ODOOOOCOOO
gbooooboooboooooboboooooooo
gboboooooooobooobooooooooooon
uoboobOooooooooooobooboon
gboooobooboooboooooboboooogoo

RERFEHEHALT TPS4FNTVXLDSHVENMESE

R RYME m ﬁ RERIZFFE

74T INTYX L Pr2 e E TS #XZaL—Yay
Oe6: 0000000 O0O0OO0DO0O0O0O0O0OO0OOO0O

gogbooooooo

SSW2013(March 8-9, 2014)



RUFEH | RTTILaY | HEHER

ZOATay

U 7gooboogn

NW:RybT—H
S: RAYF

obooobooo

gboooooboooboobooboooooobooon
ooooooboooooogooan

ggibooooooooooooobooooooon

gboogboooboooboobooboobooobg

010: 000000000D00000000

P2

to 3

t1 P1 y oz

t

\4

ls

ua p3
O11: 000000000000 000000000
oooo

oo 9popbobobobuooooooooobboooo

gboooooboooooobooooooooono
gbooooOobooobooooboooooboobooon
ooooooogooo

ooobooooovruigoooo 2000000
gooooooboobooboobooooboboooon
goooooooobooboobooooooooogoo
oooooao

goO oooooobooooooooooboooo
oobobooooooobooooooooonD 110
ob0o ooooboviovv400b0onoooonooon
oooooooyooobobooooboooooog
Up,0000000000C00000bO0O000000
obooOd 0Ot 00000000000000 pOd
mO0O00000000O0p, 0 nOOO0O0O0O0OO0O0
oooooop. 00O m’lnDDDDDDDDDDDD
ooops00O #DDDDDDDDDDDDDDD
gboooboooooboobooooooboobooon
oboooooobooboooon

4 000

00 [6]0 OpenFlowOOOUOOO FPGADO O OO
000000000 00000 4,5|0000000
gboogoboobooobboobobooobooboon
gbooooooooboooobooooboobooon
oboooooboooooooboboooooooog
OO0O0O0O00000O0ooDOD OpenFlowO OO
gbobooobooooboobooboboobbobon

gboboboooooobooboboboboooo

gboocooobooobooooboooobooooon

u1 u2

0o bDoogobbodobbooobooobaon
good

oboooooooo
uboooooobooooooboooon

() 000000000000 0OO0O0UooOOOoUo
oboooooobooogo

i) 0000000000000 00DO0O0OUDO
oboooooo

gogg
1] DOOOSDNOUOOOOOOOOoOooooooo

000000 Opp.901-9300Vol.960N0.12020130
[2) 00OSDNOODOOOOOOOO0OO00OOIn 10
[3] 00000000000000SDNOOOO In [1]
Sasao, T., Memory-Based Logic SynthesisO
Springer, 20110
O0o00o0oOoooooooooooooooo
000000000000 0ONo.11, pp.11.1-11.80
20100
O00O000O0O0CDEVMDD(k)OOO0OO LUTOO
gO0o0o0oOoOoooOooOooooodooooo
0000000000 0ONo.40pp.4-1-4.9020130
goo0oooOoooooooooogooooo
goooobobobobbtboooooooouobooa
000 Vol.6, No.4, pp.690-70000 19940
o0 0O0U0O0o00o000oOoUOUooOoUoOOo

TCP/IP OpenFlow 0 00000020130
(0] 0000000000 00O0O000On19920

oood

0 731-5193 0000000000000
oo ooo obbobood
goooooooog

Tel: 082-921-4303

E-mail: {kanda, araki}@araki-lab.org

3

60 SSW2013(March 8-9, 2014)



77 4 i< & HEHRHLRDIERE & BT
Image characteristics and Performance of the Image interpolation by Fuzzy inference

O FX
Nobuo MATSUDA
KPR R

BE
Fumiaki Tajima
RHEEN R

Oshima College of Maritime Technology  Yokohama National University
Abstract: It is crucial to decide efficiently fuzzy rules and their parameters on the enlargement
method by using fuzzy technique. We propose a method for the decision of membership functions by
using a dictionary or database developed from the known parameters and features (Entropy and/or
Run). We show that the proposed method have a high performance on the image interpolation from

tested images.

Key Words: Fuzzy inference, Image Interpolation, Entropy
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Systematic Generation of Visualization Techniques

S HA EH TR
Hiromi Toyoda Sadaaki Miyamoto Yasunori Endo
SR N BN NS BN NS

University of Tsukuba University of Tsukuba University of Tsukuba

Abstract: This paper proposes systematic generation of visualization techniques based linguistic rules. If
we control drawing directed graphs using the linguistic rules, then it is possible to visualize asymmetric
data flexibly. Furthermore, the proposed method contributes to realize visualization techniques based
on linguistic rules. We thus use linguistic rule to an existing visualization technique of asymmetric data.
A real example using traveler data is shown.
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Developing a Multifunctional Robot Using Reinforcement Learning
with Generalization Ability

Rt iR 5 A WA AR ol
Yuki Tsuru Hideaki Itoh Hisao Fukumoto Hiroshi Wakuya Tatsuya Furukawa
(NS
Saga University

abstract:  Making arobot that is as versatile as human beings is a great technical challenge. To make such a versatile
intelligent robot, we have been developing a robot that performs tasks of developmental scales. In the previous study,
we have developed a robot that performs multiple tasks using OpenRTM-aist and reinforcement learning. However, the
conventional reinforce learning method which we used in the previous study required along time to learn the tasks. In this

study, we aimed to reduce the learning time by introducing generalization capability into the reinforcement learning.

1. [FL®IC

BARy FLFOHEO—DIZ, AMERT HWVEN
oRy NOEBRH L. FEOWMEETIE, vy b a
NENZIED % T2 DIFEERA D X A 7 % B2 9238,
LTE72[. Larl, hECoBRIETE, B%
LIV AT DO 27 A CTHAAT S Z L IXWEET
Hoi-.

Z ORBEE T B 72002, 85 D ORERTONFZE Tl
OpenRTM-aist & 58k 8 % WV CTHEE O R ERED X
A7 HERT DRy MERF L2 [2]. OpenRTM-aist
EHWDZ LICL o T, HEEOBHMHCIEBIN, ZEAA
REZRPHRE VAT AR LTz, F£72, Wb P=E 25
ZLiCkoT, TEFIEZEHNCFET LV AT L%
B L7z,

L2L, ZOYAT HTFEO D ORITHENZ
WEWS N D o7 ZORBIE, BRIZTFEEZTO
G R 72 D3 0D Z L2 b7, EERME
ThHD. Lo TRIMIETIE, ZORBEERRT -0,
SR B I LRE D Rt 2 2 I K- TRITIE S A
AR Rl = =
2. s&{e%E

b E e L, FEETHD === M) 23, il
Hxtgchsn TBE) EMAERZITY, & & TH)
ERET DB TEO—FEThH D, FlzIE, Rl tick
WTBREDSREE s IZh DK, =— = M2V TH) o %38
WLFETTHE, AL+ 1IZBWCORIEEESREE T 12
L7z TEREEDIRIEN s/ IZEBH L, =—T x> NI
MrA255.

AEIOWFFETIE, AERZ2RREFEETH 5 Q-learning
WS, Q-learning TiX, BAFORUT L7=Ad > TITE)
MAERI% Q ZHH T 5.

Q(s,a) + Q(s,a) + alr +ymax, Q(s',a") — Q(s,a)]

IIT, alFFEE, y3EBIERTHS.

2.1. FRBERTE

AEIOFRTIE, K ARERAE L V) FHBERAED, 6
D& A7 &k T H1TE FIAZ Q-learning % AV CT5
BEED., #A70% Rt E T (RO E 5z 5 )
MRt RE S22 THEHET) THoKE2Hx

67

%) THORESZHET D] OROTHD.

LEIOFZETIE, ZNHDOH A7 ZRET 57Dk
% Tablel DL HICER L. 22T, K&, =1
72D sc, ZFT=meDA =27y b sp, LK
Sp D=DDHEFENGLIRDHT )V (s = [sc,sT,sp]) &
Liz. Ei2, T8 alx TH2FE2 a1l [REEHEBET ag)
TMZ2%T az) TR L7IEEEZET aq) THEHZ D
as] —BREVHIKREIET ag) DRDOE LT

ITENE, Table2 ® & 5 ICREBEFA2LbsED. Z
DOREBERRI TR EMmMIICE Z 5.

AN r 1%, RRTHEEIC = 100, KEEEIZIZ r = —100
525,

Table 1. JRAEHEA
sc H—2F > N sp

3
@

Bk sp
el
2L L Rest
H
7L
IReEt ReEt
ENTT N M
el
M Rest
H
7L
IReEl gl
WL DTTMN? M
7L
M Wrat
M
7L
538 ezl
KEWIHIE M
ENTImne L
M gl
M

o

TR

[

SSW2013(March 8-9, 2014)



Table2. 178 & ZHIZ KL D IREBER

| 7 | REED |
FERERD 0 FaFITIR LT
2=y R NES
Rt 2R as W R B
M %9 a3 R IR B
DFREIRT as TR B
—EAEOBEEIRT 05 | R TRECES
A2 D ag B TIREBIOER
3 REFH

AEIOMZETIL, Q-learning IZILEE /1 ZHiT-8 5 =
LILE - TEHOREEZBOTZEEBIRT. T0ED
(2, Q-learning (CIALAE ) & H - 7= A TEMIE R % Q %k
AT 5.

AERET D FETIHE, IREOWITZHIE L 72 RRE~

7 MV scp, stp ZHAWT, IJ\T@J:5&:Q%O< 2.

Q(s =[sc,sr,sp],a) = Q(scp.a) + Q(srp,a)

ZZT, scp = [S(J, SD], STD = [STa SD] cL,
Q(scpa) & Q(sTp,a) IZLLT O3z AV Tl & 587
T 5.

Q(scp,a) < Q(scp;a)

+a[r+9maxQ(sep,a') - Qscp, a)

Q(sTp,a) < Q(sTp,a)

+a [r +ymaxQ(srp,d’) - Q(srp, a)}

Jj(%\@?kﬁ%ﬁwﬁé L/fllbkﬁé/\y ~v scp, Stp 1%,
B 0 NRWIREEDEFE 2 —SflAGbE=~X7 M LT
H5. ZOXT7 MVERAWT, Qleaning 175 Z &1
F£oT, BADREE s OITEMIERS A ILET 5 2 LT
Y, UL TEZD0 TRV EEZ -

AEOFZETIE, 1TERERICA Fom 7Y —F ¢ —
EERWE. Q ZHAWT, 7V —F ¢ —/ofTEREREC
UTFToOXE AT ZE LTz,

arg;nax{@(s, a) +wQ(s,a)}

ZZTwidERADTOLDODERTHDL.
4. EBRFE

2. CAA LEBBE AL C, v 32— 3 VER
EiTolc. EBRTIIF AT 2T 0 F K200 18 52 TH:
BEITo7-. 1EOZ 27 ORGSO T £ T2 1397
ERESZ LT L, ERIOBITHR THROMIEARIE L.
FEETa =09, EEIRIy=08, A7varTU—
TAEICBO TR RS e % e = 0.0l ITHREL
7o. 1B O Q-learning & A EHERT 5 FiE L # LT %
72012, BEAw EB L& TrIalb—rvaryF sy
1T-o7=.

68

5 EER#ER

[AER D F2BR % 1000 [E1 7V, &7 2 L ITREh %
YL L= EBRAERIZ Figl D X 91272, ZoNS
RRTFIEITEE O Q-learning (2T, 2B D[R A 5
LT ZENTETWNDI NS, 77, wERKEL
T2EQMEDOIENREL R, K0 EEICEEPMT
bitTns,

X rrrrrrrrrr rrrrrrr wi:0,0(Q-Ii:mi ng .

Y R

1(;0 : i ; : 200
HTEH
Fig. 1. ZEHRASE R

6. BhHYIC

ARFIETIE, ALRED 2R ofTEMfERI %k Q &3 A

THZ LR TFEERAEROTZ LA R L. 12

ETDHFETIE, REEZRT I MAORTEHITE L

T, BMEDOH DX A7 OREOITENME b [FIRF I

SHDZ LI o T RITH R Z O T2 &8 T

X2, W ONDY I 2 b— g UOFERNS, @EO

Q-learning IZHEARTHE DOEF A ST Z LN TELHZ

Lot

L, ORy FIMTHIZEDTEDLH AT ZHERLTZ

LETELTNAS.

SE 3

[1] AR, CHESIE, AL, TIARE, &llE
th, TOpenRTM-aist & 7 3 EM A DR
A7 #ERR ARy FOBAZE ] | B IFHREE SN
SCER AR, Reldi K7F:, 2012

[2] Yuki Tsuru, Hideaki Itoh, Hisao Fukumoto, Hiroshi
Wakuya, Tatsuya Furukawa, “Developing a Robot
That Performs Multiple Tasks of a Developmental
Test Using OpenRTM-Aist and Reinforcement Learn-
ing,” The Society of Instrument and Control Engi-
neers (SICE2013) September 14-17, Nagoya, Japan,
SuCT13.3, pp.1062-1066, 2013

EHRE

B R PR TR L R ER R U - LR
R N MR e =

VA phkst

E-mail:tsuruy @ace.ec.saga-u.ac.jp

SSW2013(March 8-9, 2014)



TI_\~‘J 7:_7’]'_“/ F‘;?\\\J |\|7_7 Eﬁﬁb\f:
MR W EHE R 1B 0 Rt

A Consideration on Effective Route Assignment for nTSP
with Hopfield Network

O #HE X,
() Taichi Inoue,
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Hideaki Tteh
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Saga University

Abstract: A Hopfield network iz a good tool for solving combinatorial optimization problems, and an n TSP

by plural salesmen has been investigated to achieve appropriate assignment for each route planning so far.

In order to confirm its applicability to the real-world problems, as a next step, more large-scaled task is

adopted in this study. As a result of computer simulations, it iz confirmed that the nTSP has been solved

appropriately. And it is concluded that the proposed method is effective.
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Numerical Expression of the Turning-yellow of the Ginkgo Biloba
Using the HSV Color Specification System

ATHE it BHRIE mHEE= INRFDIE B 553 =R EH

Shoki Tange  Hiromasa Ikegaya Shuzo Matsuda  Kazuhiro Ozawa Fumiaki Tajima  Naoki Miyatake
IEBOR: EBOR EBOR EBOR BUEEN RS THERYRE
Hosei Univ.  Hosei Univ. Hosei Univ. Hosei Univ. Yokohama Nat'l Univ. Chiba Inst.Sci.

Abstract  The authors analyzed the relationship between the early stage color of the leaves of ginkgo and the
progress of turning yellow. We did an observation in "Tama New Town" of the suburban in Tokyo. The samples of
the leaves were extracted from the Ginkgo biloba which is planted into the "Tama New Town" street. We were
used Hue of the HSV color system for representation of color of the leaf. And we made a mathematical model
using the Hue of leaves to express a progression process of turning yellow. As a result, we showed that the
difference in Hue of the early leaves of Ginkgo is related to the speed of turning yellow.
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Investigation of Six Characteristics in Life-Span
Developmental Process in Middle-Age and Elderly Groups
with the Multi-Axis Concentric Circle Scale

Hiroki Okuda
(Kinjo University)

Abstract: The purpose of this research is to investigate the recognition of six characteristics in
life-span developmental process in middle-age and elderly groups with the multi-axis concentric
circle scale. The participants were asked to evaluate six characteristics in extensive life-span
developmental process with the multi-axis concentric circle scale. The results showed that the
differences in changing patterns of the mean scores of these six evaluation items at 12 age
categories between the two different-aged groups were statistically significant (p<0.01). The
factors of the difference in the recognition about the life-span developmental process between the

two groups were discussed.

Key words: life—span development, recognition, multi-axis concentric circle scale

. Introduction

The concentric circle scale was originally
developed as a fuzzy evaluation scale based on
one of the simplest and effective schematic
representation of a fuzzy set (Okuda, 2005) [1I

Okuda (2012) tried to apply the multi-axis
concentric circle scale to the evaluation of the
time recognition in the extensive developing
process from the newborn period to very old age
(over 90) and showed that this evaluation
method was considerably reliable and
effectivel2l. There are three features in the
evaluation method about the time recognition
using the multi-axis concentric circle scale, as
follows:

1) The participants can check their answers
visually by using this scale. Therefore, this
evaluation method is applicable to the
participants in a broad age range.

2) It is comparatively easy to quantify results
in this evaluation. Therefore, researchers’
subjectivity is not included in the
interpretation of results (Okuda 2012) [2].

3) Itis possible to collect a large amount of data
simultaneously from many participants by the
evaluation method using this scale.

However, few researches with the multi-axis
concentric circle scale have been performed
about the recognition of various characteristics
in the extensive developing process from the
newborn period to very old age, and the
available data concerning with middle-age
people are not obtained.
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The priority of this research is to investigate
six characteristics in life-span developmental
process in Japanese middle-age and elderly
groups with the multi-axis concentric circle
scale; besides, to investigate the relation
between the recognition of the participants at
present and their recognition in very old age,
by comparing a middle-age group with an
elderly group.

. Method
1. Participants

The research participants are 100 Japanese;
50 out of whom are middle-age people (40 to 49
years old). Hereinafter, these participants are
called middle-age group. The 50 remaining
participants are elderly people (65 to 79 years
old) called elderly group.

The purpose of this research was explained
to all the participants. Moreover, they received
explanations that their anonymity and their
personal information would be protected, and
that the collected data would be used only for
the research purpose. Then the consent of
research participation was obtained from the
participants.

2. The multi-axis concentric circle scale

Six concentric circles are drawn on the
multi-axis scales used in this research. On each
of the six concentric circles, one of six markings
(1, 0.8, 0.6, 0.4, 0.2 and 0) is displayed from the
center. On the concentric circle scales, 12 axes
are equally arranged like a clock. The ages of 0,
5, 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 are
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displayed on the outside of each axis in the
clockwise direction so that a broad range of
developing process is evaluated.

3. Evaluation procedure and items

First of all, in order to help the participants
understand the evaluation method using the
multi-axis concentric circle scale, explanation
and practice of the evaluation method were
performed using the example shown in Fig. 1.
After understanding of the evaluation method,
the research participants were asked to put an
x mark on the suitable position on each axis
and to perform some estimations of the degree
of proximity between themselves at present
and themselves at age from 0 to 100 (Fig.2);
then to evaluate the degree concerning
satisfaction with life, happiness, confidence in
health, hopefulness and volition that they had
about themselves at age from 0 to 100; followed
by evaluation on nine characteristics at
present (satisfaction with life, happiness,
confidence in health, hopefulness, volition,
optimistic tendency, self-efficacy, interpersonal
relations, lowness of anxiety) concerning the
desirability of present condition of each
participant with numerical values (0 to 100).
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Fig.1 The example of evaluation with the
multi-axes concentric circle scale

. Result and Discussion

1. The change pattern of the mean scores
according to the ages for evaluation

A different aged group (2) x item (6) x age
(12) ANOVA was conducted on translated
evaluation score (0 to 1). The ANOVA revealed
significant main effects for items, A5, 490) =
5.51, p<0.01 and for age A11, 1078) = 18.1.,
p<0.01 as well as significant interaction
between different aged group and item, A5,
490) = 6.27, p<0.01 and all other interaction
effects (p<0.01). The further analysis revealed
significant simple interactions between
different aged group and age (all p<0.01).
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These results showed that the differences in
changing patterns of the mean scores of these
six evaluation items at 12 age categories
between the middle-age and elderly groups
were statistically significant. The evaluation
results of the six items with the multi-axes
concentric circle scale suggested that the
participants appropriately classified the items.
These results also suggested a difference in the
recognition of the life-span developmental
process between the two groups (Fig. 2-7).

2. Mean scores of the six items in each group at
age 0 to 100

As shown in Fig.2, the highest mean score of
proximity between oneself at present and
oneself at age from 0 to 100 was obtained at
the age of 40 in the middle-age group. As the
age for evaluation is older or younger than age
40, the mean score of this item falls gradually.
In the elderly group, the highest mean score of
this evaluation item was obtained at the age of
70. Age 70 was the nearest to the average age
(74 years old) of the elderly group in the ages
for evaluation of this research (0 to 100 years
old). And as the age for evaluation is older or
younger than age 70, the mean score falls
gradually.

£ Elderly Groun

W Middle-Age Group

s B
- L

Plemn scare

-
e

£-1

5mmmﬂ

50 o
Age for evaluwation

7
80
E T

Fig.2 Mean score of proximity between oneself
at present and oneself at age 0 to 100 in each
group

As shown in Fig. 3, the peak score of the
satisfaction with life item was obtained at the
age of zero in the middle-age group. The mean
score of this item fell with advancing age with
two exceptions (at age 20 and 50). In the
elderly group, the peak score of this item was
obtained at the age of 70 and the mean score
fell in general as the age for evaluation was
older or younger than 70 and fall of the mean
score at the age younger than 20 were
relatively large.

As shown in Fig. 4, in the middle-age group,
the highest score of the happiness item was
obtained at the age of 20. The mean score of
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this item fell with advancing age and the mean
score of this item at age zero approached the
highest mean score.

In the elderly group, the peak score of this
item was obtained at the age of 70, and the
mean score fell in general as the age for
evaluation was older or younger than the peak
age. The fall of the mean score of the ages
younger than 20 was relatively large. The
similarity between the changing pattern of the
satisfaction with life item and that of the
happiness item was relatively high in the six
items examined in this research.

In the elder group, the relatively large fall of
mean score concerning these two items at the
age younger than 20 may be attributed to
experiences peculiar to them (World War 11
and subsequent difficult social situations in
Japan).
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Fig.3 Mean score of satisfaction with life item
in each group
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Fig.4 Mean score of happiness item in each
group

As shown in Fig. 5, the mean scores of the
confidence in health item in the middle-age
group increased most from the age of 5 to 20.
The peak mean scores of this item in the
elderly group were obtained at the age of 20.
As the ages for evaluation became older than
20 in both groups, the mean score fell
gradually. The fall of the mean scores in the
ages over 30 in the elderly group was more
moderate than that in the middle-age group
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concerning this item.

The difference of social, economical and
medical environment in childhood between the
two groups may cause the difference of the
mean scores of both groups. The difference in
the time progress from the child-rearing term
between the two groups also influenced the
difference of the mean score of this item.

The peak score of the hopefulness item in
the middle-age group was obtained at the age
of 20. The peak of the evaluation mean scores
of the hopefulness item in the elderly group
was obtained at the age of 40 (Fig. 6).

The peak score of the hopefulness item in
the middle-age group was recorded at the
period when the group members seemed to be
active physically. The peak score of this item
in the elderly group was recorded at the period
when the group members seemed to be active
in society. In the elderly group, the age at
which the peak score of this evaluation item
was obtained differed from that of the
satisfaction with life item and the happiness
item.
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Fig.5 Mean score of confidence in health item
in each group

w Middle-Are Grown Ehderly Group

Maen scare
a8 B8 2
o = W W

[=]

0 20 3

50
Age for evaluation

Fig.6 Mean score of hopefulness item in each
group

About the volition item, the peak of the
mean scores in the middle-age group was
obtained at the age of 20 (Fig. 7). The highest
mean score of this item in the elderly group
was obtained at the age of 40. The peak score
of the volition item in the middle-age and
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elderly groups was also recorded at the period
when the group members seemed to be most
active physically or socially.
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Fig.7 Mean score of volition item in each group
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Fig.8 The correlations between the mean scores
of numerically evaluated nine items and the
mean scores of six items evaluated with the
circle scale

3. The degree of the desirability of present
state

The mean scores of the nine items
concerning the desirability of present
condition of each participant were calculated
with the numerical values from 0 to 100.

The mean scores of the satisfaction with
life item and the happiness item in the elderly
group were higher than those in the
middle-age group. It appears that heavy social
responsibility of middle-aged people has
influenced to the mean scores of these items.
The average values of the numerically
evaluated nine items were computed as indices
of the grade of the desirability of each
participant's present condition.

4. Relation between the present self-image and
the self-image in very old age

The correlation between the mean scores of
the numerically evaluated nine items about
the desirability of present condition of each
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participant and those of the six items about
the desirability of future (at age 90) condition
of each participant on the circle scale was
statistically significant (p<0.01) in the elderly
group. However, the correlation between the
same items was not significant in the
middle-age group (Fig. 8).

These results show that the elderly group
participants who have a good present image
have a good self -image in very old age, but the
middle-age group participants do not.

. General Discussion

The evaluation results of the six items with
the multi-axis concentric circle scale showed the
difference in the recognition of the extensive
life-span developmental process between the
middle-age and the elderly group.

Results of this research showed that there is
difference in the recognition of the life-span
developmental process between the two different-aged
groups

The remaining problems are the following
things; the difference in recognition between
the two groups depends on a difference in age
and/or birth cohorts. Although social change in
the post-war years was large in many countries,
the change in Japan was especially rapid and large.
Probably, the difference of the various social
situations which the middle-aged and the elderly
groups experienced affected the difference of their
recognition concerning life-span  developmental
process. However, in order to classify the influence of
age and birth cohort, the research on the people born
in different decades will be needed.
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Fuzziness and Change with Time of the Rated Value of a Personality Trait Word
INBERA
Tetsuhisa Oda
BHIEKRTF
Aichi Institute of Technology

Abstract: The lists of personality trait words have been used as the important material in the social
psychological experiments. Norman Anderson’s list of 555 English personality trait words with rated
values and the same list of 455 Japanese trait words proposed by Kouetsu Aoki have been used by many
researchers. The authors proposed the list of 130 Japanese words at 1981. In1985, re-examination was
conducted and found that the changes of the mean ratings of each word are not so changed during the 6
years. In the present study, the third experiment was conducted for the same 130 words. The research
result is showing that the changes of the mean ratings during these 29 years or 35 years are not so large.
For the convenience of future researchers, the rated values of each word are listed as a form of the

histograms for each word.
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Proposal of Semantic Differential Method by Order Preference
Ot LisrE, ReEn £H

OZKatsuo Inoue, Mizuki Kumagai

UNCIE[ YN

Hiroshima International University

Abstract: The evaluation method by the user survey with both quantitive analysis and qualitative
analysis which can conduct quickly and grasp the current situation roughly is demanded in the
early stage of the product development of a company. Therefore, we have devised the product
evaluation method by the new Semantic differential method in applying the way to distribute the
card, plus the laddering method to stage rating scale evaluation method based on the
investigation by the order preference close to buying behavior. We confirmed the effectiveness of
the method through the case study of Japanese sweets and chocolates.
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An Analysis of Students' Needs for Undergraduate Mathematics Lectures

through the Kano Model
EseAR) NGNS mA
Hiroaki Uesu Satoru Takagi
L A Tk

Waseda University

Abstract:

Kogakuin University

At universities, mathematics lecturers have to change their teaching materials and
methods according to students’ mathematical skills,

and also have to make them understand

mathematics. In this paper, we apply the questionnaire analysis in some undergraduate mathematics
lectures for the method of students’ needs analysis using the Kano model, and report the results.
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Students’ Needs Analysis for Media Lectures Applying Kano Model

_EyTUN 5LBA
Hiroaki Uesu
LN il N

Waseda University

Abstract:

With development of the Internet, media lessons has also developed greatly. Recently,

student’s needs is increasing for media lessons, we have to satisfy student's needs. In this paper, we

propose a needs analysis applying Kano model.
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Developing a Kinfu-based 3D Object Recognition System

AR R ik F5Hy faA mAd /N )il
Shunsuke Morishita Hideaki Ttoh Hisao Fukumoto Hiroshi Wakuya Tatsuya Furukawa
R
Saga University

Abstract:

We have been developing an inexpensive three dimensional (3D) object recognition system using a 3D scanner

Xtion. The 3D shape reconstruction is done using free open-source software named Kinfu. Our system can remove large
planes, e.g., walls and floors, before detecting the target object. By removing them, the time required for the object detection
can be reduced substantially. Our system succeeded in finding the target object even if the target object is rotated and also in

finding multiple objects simultaneously.
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A kernel function for clustering of nominal data sets

O WA F3L,

() Yoshifumi Kusunoki,

Car g

Tetsuze Tanino

KIRKRF
Osaka University

Abstract: In this paper, we consider clustering for data sets consisting of objects which are described
by nominal attributes. For such data sets, it is important not only that clusters of similar objects are
obtained, but also that clusters have simple representations of the attributes. To obtain such clusters,
we propose a kernel function defined through Boolean formulas which reflect attribute subsets discerning
clusters. We apply the proposed kernel function to clustering under cannot-link constraints.
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Probability weighting function models and
psychological experiment for the comparisons

Kazuhisa Takemura, Hajime Murakami, Yuki Tamari, Takashi Ideno

Waseda University

Abstract: The present paper proposed some probability weighting functions derived from hyperbolic time
discounting model assuming geometric distribution and mental ruler model (Takemura, 1998, 2001).
The proposed models are extensions of "Mental ruler model" (Takemura, 1998, 2001) which assumes

that a decision maker constructs a mental ruler to evaluate options for judgment and decision.
mental ruler is assumed to have two endpoints (reference points) like an ordinal physical ruler.

A
It 1s

assumed that a mental ruler is constructed on the support for a subjectively framed situation which is
dependent on the focused situation. This paper shows some empirical examples based on psychological

experiments for the model comparisons.

1. Introduction

A probability weighting function W(p) is
widely known in behavioral decision theory and
behavioral economics. The probability weighting
function is considered to be nonlinear function of
objective probabilit(p). Takahashi (2011) utilized
psychophysical theory to derive Prelec’s (1998)
probability weighting function:
W(p) =exp(—(—Inp)*) (0<a<1; W(0) =
0,W(1/e) =1/e,W(1) =1). The present study
proposed another type of probability weighting
function derived from hyperbolic time discounting
model assuming geometric distribution. The
probability weighting function derived from
hyperbolic time discounting is:

1
W(p) - 1—k10gp’

where p is probability,kis constant, k > 0.

Moreover, probability weighting function 1is
derived from Lowenstein and Prelec’s (1992)
generalized hyperbolic time discounting model.
The derived model is:

W(p) = (1 - klinp)P, 2
where p is probability, kis positive constant, k >
0, and B is negative constant, § < 0.

The model (2) is same as hyperbolic-logarithmic
weighting function considered by Prelec (1998)
and Luce (2001). The present study derives this
model from the generalized hyperbolic time

(1

discounting model assuming Fechner’s
psychophysical law of time and geometric
distribution.

Lastly, the present study generalizes the

mental ruler model (Takemura, 1998, 2001)
utilizing the generalized hyperbolic time
discounting model. The proposed models are
extensions of “Mental ruler model” (Takemura,
1998, 2001) which assumes that a decision maker
constructs a mental ruler to evaluate options for
judgment and decision. A mental ruler is assumed
to have two endpoints (reference points) like an
ordinal physical ruler. This paper shows some

95

empirical examples based on psychological
experiments for the model comparisons.

2. Probability Weighting Function Derived

from Hyperbolic Time Discounting

Hyperbolic discounting is a mathematical
model devised as an improvement over
exponential discounting model, a time-consistent
model of discounting. Hyperbolic discounting is
described as:

1
f(D) = kD’ (3)
where f(D) is the discount factor that multiplies
the value of the reward, D is the delay in the
reward, and k is a parameter governing the
degree of discounting. In this study, we derive
logarithmic hyperbolic probability weighting
function from f(D) and assuming that the trial is
a geometric distributed random variable and the
delay is evaluated by Fechner’s law.

Let X be the number of Bernoulli trials needed
to get one success, supported on the set {1,2,3,...}.
It’s the probability that the first occurrence of
success require k number of independent trials,
each with success probability p. If the probability
of success on each trial is p, then the probability
of the kth trial is the first success is:

PX=k)=(0-p)kpfork=123,.. (4)

The sequence of probabilities is a geometric
sequence. The expected value of a geometric
distributed random variable X is 1/p and the
variance is (1 — p)/p2.

Assuming Fechner’s law, the delay can be
considered to be a logarithmic function of the
number of trials, that is, D = logp.

The probability weighting function derived from
hyperbolic time discounting (Figure 1) is:

1
W(p) - 1—k10gp’

where p is probability, k is constant, k > 0.

The indicator —logp (= log(1/p)) is also related
to the median of trials to some extent. That is the
median of the trials is:

(5)
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Median(X) = @ (6)

Since the geometric distribution is skewed,
—logp is considered to be approximation of the
median of trials. In this idea, probability of
weighting function is:

W(p) = —— (7

1—k(10g211_p)’

where p is probability, k is constant, k > 0.
Although the median model is related to the

hyperbolic model, the median model in (7) will

be discussed elsewhere in more detail.

o

P =S
&2

o

0.0 0.2 0.4 0.6 0.8

o

p

Figure 1 Probability weighting function derived
from hyperbolic discounting model.

The probability weighting function is also
derived from Lowenstein and Prelec’s (1992)
generalized hyperbolic time discounting model.
Their model is

f(D) =1+ ab)7 Y/ (8.
Letting @ = k, y/a = 8, their model is:
f(D)=@+kD)™* (9.

Assuming Fechner’s law, the delay can be
considered to be a logarithmic function of the
number of trials, that is, D = logp.

The probability weighting function derived

from the generalized hyperbolic time
discounting (9) is:
W(p) = (1 - klogp)?, (10)

where p is probability, k is positive constant,
k >0, and B is negative constant, B < 0.

The model (10) is same as
hyperbolic—logarithmic weighting function
considered by Prelec (1998) and Luce (2001).

Since the geometric distribution is skewed as
pointed out before, —logp is considered to be
approximation of the median of trials. In this
idea, probability of weighting function is :

B
wW(p) = (1 -k (ﬁ)) ,

where p is probability, k is positive constant,
k >0, B is negative parameter, B <O0.

(11)
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3. Probability Weighting Function Derived
from Mental Ruler Model and Time
Discounting model

This paper shows a unified psychometric model
explaining probability weighting function and
value function and shows some empirical
examples based on psychological experiments.
The proposed model 1s an extension of “Mental
ruler model” (Takemura, 1998, 2001) which
assumes that a decision maker constructs a
mental ruler to evaluate options for judgment and
decision. A mental ruler is assumed to have two
endpoints (reference points) like an ordinal
physical ruler. It is assumed that a mental ruler
is constructed on the support for a subjectively
framed situation which is dependent on the
focused situation. Contrary to the most of the
utility theories and the prospect theory, the
evaluation function is an S-shaped function,
which is concave below and convex above a
certain point between the endpoints of the
support for the mental ruler. The mental ruler is
considered to hold the subadditivity of following
two kinds (Tversky & Fox, 1995; Tversky &
Wakker, 1995): (i) Lower Subadditivity and (ii)
Upper Subadditivity. This property denotes an
event for which the evaluation function of the
mental ruler becomes convex downward when
m(x) is high. This is the same as the property of
the certainty effect indicating the weighting of
probability 1 is much greater than the probability
less than 1, as explained using the prospect
theory. The mental ruler model, however,
forecasts that this property holds not only with
the weighting probability but also with the values
of the outcomes. This prediction is completely
contrary to the property of the diminishing
marginal utility in the utility theory or in the
prospect theory. In the utility theory or the
prospect theory, a function that is concave
downward 1s always assumed, although the
mental ruler model includes the assumption that
a function exists that is convex downward around
the upper bound.

Original Mental Ruler Model (MR: Figure 2) is
written as

W(p) =wp®+ (1 —w)(1-(1-p), (12)
where 0<w<1 , 0<a<1 which W(p)
describes the weighted probability (p).

The mental ruler model is a linear combination
of concave and convex functions. In this sense,
several versions of the mental ruler model can be
proposed. Firstly, Mental Ruler Model with Delay
Discounting (MRDD: Figure 3) can be proposed as
follows:

et o). o
1_k(log(ll—p)) l_k(lolgp)
where0 <w <1, k>0, 0<a<1, which W(p)

describes the weighted probability (p).
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Figure 2 Probability weighting function derived
from the original mental ruler model.
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Y

Figure 3 Probability weighting function derived
from the mental ruler model with delay
discounting.

Secondly, Mental Ruler Model with Delay
Discounting using geometric distribution-typel
(MRDDgd1:Figure 4) can be written as follows:

Wp) =a|l——— |+ 0 -o)|——
(p) “ <l_k(logz(1—p))> * ( a) (1_k(log2(p))>

(14)

Thirdly, Mental Ruler Model with Delay

Discounting using geometric distribution-type2
(MRDDgd2: Figure 5) is as follows:

W) = <—<—>> +(1-3) (‘(—)) 15

Lastly, Mental Ruler Model with Delay
Discounting using geometric distribution-type3
(MRDDgd3: Figure 6) can be expressed as follows.

wo) = (1-3) () + ) 09

1.0

0.8

0.6
1

0.4

0.0

Figure 4 Probability weighting function derived
from the mental ruler model with hyperbolic
discounting.
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Figure 5 Probability weighting function derived
from the mental ruler model with geometric
distribution-type2.
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Figure 6 Probability weighting function derived
from the mental ruler model with geometric
distribution-type3.
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4. Psychological Experiment

Psychological experiment was undertaken
using the certainty equivalent method.
Parameter estimation method was basically same
as the Gonzalez & Wu (1999)’s method.

Participants were 100 university students. 82
of 100 data were analyzed, because the 18
participants’ data showed low levels of reliability.
Choice patterns were analyzed individually.

Fitting curve using all certainty equivalent
data for each model was shown in Figure 7.
Median rank of AIC measure for each model was
shown in Figure 8. Median of AIC measure for
each model was shown in Figure 9.

1.0

—— Tversky
—— Prelec2
w | — MR
S ] MRDD o
— MRDDgdl
©
—_ o. I
A=
; <
=
N
3
=
< T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
p
Figure 7 Fitting curve using all data.
W Tversky []DD [ ]GpDgd3 [l MRDDgd1
2 [ JPrelect []GDDgd1 MR [ |MRDDgd2
B Prelec2 [l GDDgd2 [JMRDD [l MRDDgd3
S
e ® ]
=1
T —
~
=
QO
= .
« 4

Figure 8 Median rank of AIC for each model.

98

-40.854 -40.854

-34.715
-30.817

-24.661

-20
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Figure 9 Median of AIC for each model.

As shown in Figure 7, 8, 9, the mental ruler
model versions of the hyperbolic delay function
were more fitted to the experimental data.
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Determination of diameter and complex refractive index of a Pt-coated thin fiber
suggesting plasmon effect

ER S aE 75 [LERR NEFIPS EEEMER ) I HfE=
Fumiaki Tajima Yoshio Nishiyama Nobuo Matsuda Naoki Miyatake Syuzo Matsuda
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Abstract: A plane-polarized laser wave with a wavelength of 660.0 nm illuminates with a Pt-coated thin fiber
at normal incidence. The measured angular distribution of the scattered light intensity corresponds well with the
one calculated by a rigorous solution of scattering theory for the problem. Diameter and complex refractive
index of the fiber are determined by the calculation at a minimum point of the uncertainty index.

Keywords: Light scattering, Pt-coated thin fiber, Diameter, Complex refractive index, Plasmon
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Fig.1 Schematic of a Pt-coated cylinder
and coordinate axes.
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On a Rough Set-Based Software Tool getRNIA
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Abstract: Recently, we newly developed a software tool getRNIA by using rough sets and granular
computing concepts. This get RNIA is powered by N1S-Apriori algorithm, which is an advanced algorithm
from Apriori algorithm. This software is open on the web site. We can access this site, and we can use

this system easily. This abstract briefly reports a rough set-based software tool get RN IA.
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FOET) A VX — U Lo TReik 3 5 IR EE
HHBLT D R CTHOMSHA & RE SRR D.
Cosi (o)

Color Size Color Size : Color Size
1| red s s 1 red m 1|green |

red s sre 2/ red m vt 2[red m
3| red m 3lred m 3| blue m

NS

Color Size
{red,green} {s,m,I}

{red} {s,m}
{red,blue}  {m}

¢ orea D
(D)

N

1: NIS ®; & 24 D n[6E72 4 DIS.

RENEW S AT 5 (DIS) (2B 2R EM I — A4
B support(T) > a & accuracy(t) > B EiEiZTE
B 2 — 0 (FREICIZIV—LOFER) LR L, &
T ORI LEITS. —F, HFREFHRS AT L (NIS)
WZBWTIEEEEZe 4 DIS [ZHSWTA— V2RO X
INTRD D

(e F/— V) WlEE7e4x DIS T support(t) > a &
accuracy(t) > B Ziwl- T EHEAX 1.

(FIRE/L—/V) FIREZR & % DIS T support(t) > a &
accuracy(t) > B -+ EHENX 1.
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B ZIE, B1D NIS & I2B\T, 24 D4 DIS T
AR T 24 PICEENDED DIS TR
THRMEERTZLITRD. £, Pt b1o
® DIS THALT U, HD DIS IZBWTH 5210
7T AREMEN B D . 2 oD — WTEHMEE ZE LT
BOEZABRIIZSBHARTHS.

L2 LK, EEOWEEE 2 5 L Alfe/e4 DIS
OEEAFEE IS IN 2 MBI B3 5. i
&, RO DIS #3133 5FETIER, 7784
BOREHE DO FIEE WD Z L2 L 0 8 support &
accuracy DF/ME, BB 52 258 %, HHEE
BT DS — 4 — oM A fFR LT (1)

S BT, RNIA BT 5V —VAERIZEBWT,
NIS 77 VAV AT T AT X LEREL,
Python & Google App Engine |2 L V7' 1w 75
L getRNTA Z#i7= 12328172 (2,3, 4]. NIST 7V

object color size weight price
1 red blue,green small light heavy low
2 red small medium light heavy high
3 red blue small medium light high
4 red medium heavy low, high
5 red small medium large heavy high

6

blue green large heavy low high

X 2: KRl Z Gt A—Y r—ADT—4, RIBIEITE
IV FREREDESICE S Z D 2 L TIRRER
W AT HE LT T 5.
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Step 3: Results of Rule Generation

1.00+
0.90

080

min acc: 0.50 |

+
0.00 013 0.2

Rules  CONgp-DEC.q
1 color-red-=-prica:high 0333
Z slzezmedium->price:high

walght:heavy-pric-high 0167

min supp: 0.33 | 740

minEupp

@mn suppaace @ Max supp&ace

050 ‘color:red-=price:high’

a.s0 [1E-s) 0e7T

minacc maxsupp maxace Lower/Upger
1 Upper

0.667 1 Upper

a2s 0.667 1 Upper

3: G EX%E Lower(fE5/L—/V) | Upper (AIRE/L—/V) OFRIEMT CTHERTH.

AV N TZ oY I varT—2Cx L TRESNET
TVFYVTATY XA & NISIZHIGSEZHL DT,
Bl o, BICL>TIREDNL—AVEADOEH LIZBWT
BEENPOFERTHREIT/R>TND, B TXDHL—
NOWENGR T, NISTZUVAVIIT 74 %28
GLIETNAVITY RALATHHN, stERIIT VA &
FIERI%ETH S,

2 getRNIAYV 27 +2x7

getRNTA 7 R L A3 http://getrnia.org TH 2
2, ¥—U— R :getrnia TH—F Z1T2IL, FHITK
YA MZT 7 ERATE D, K21%, KEMEE SR,
LELNTZ NIS ThD. 3T, ZONISIZEBW
Ta=0.5, =08 2L > THEFENL—/N, AIREL—/LIN
EFRII, TORMENT-T 3 DDNL—LRRREN
TW5,

3 BhYIC

ARTTANT 7 FTIE, getRNIA OREIZ ST
W72, RNTA OFF LT (L, 2], getRNTA O
B [3, 4] & B HREEE T
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An Attempt of Attribute Reduction from Large-Scale Data
by Rough Set and Database
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Abstract: Attribute reduction is a key technique for rough set-based data mining. However, attribute

reduction from large-scale datasets is intractable from the viewpoint of computational costs and limitation

of memory resource. Therefore, some heuristic approaches are used for attribute reduction from large-scale

datasetz. In this paper, to avoid the memory resource limitation of heuristic attribute reduction from large-

scale datasets, we discuzs an attempt of attribute reduction from large-scale data stored in a database.

1 ELC®IC

778G [0 Itk AMEEIRE L, FREBOBANS
KRBT — A ~OERFE#BTH L. FRTIE, 77
EACFHNEZEERHAT 2EZHSOFE 5] 2 HW
Tz, T—RA—ZIBMEhAREET — RT3
MRS E A BRI DWTHRET S,

2 S7&EE
2.1 GRERCAARHER

T 7EETRS T—XE, 2HMA = U, Cu{d)
ELTEZEINZEERTERENS. 220, Uy
SDECIWERES, CREEtREMOECLWER
EEHTHY, BEMEBMY ce CIRU BLEY cDE
DESV, ~"DE c: U 5V, TH5. d& CiFk
EREd:.U -V, Thd. SEARLTIATDOT—
KRB IERBCHET 22012, NEBRE L LA5RGE
MO & FHHERT 2 A, —ARATIT H R L
HEET S, BEFEA OTRATOHEHENOES %
RED(A,d) ¥ £T.

2.2 FEEMZERZRAGAEENMEEE

FED [4 1, EREREHWSZ 2T REAE
TR LEEOMEMEN 2R T 2 FEEREL
TWwad., ZOFETHE, SREEEOMEBRZERICET
W, REBF—Xiipird&EEEIz L2080
SEREAEREL DD, TEIETEEBMOMEEN
AT WWINRIBIRIER EERT S Z & ITFEDL. RER
A S EREINNREEBREER A = (U,C' U {dD)
(C' C C) OMNENIE, ToOREROHENENE &
LZEMMEHENTWERD 4], NEEREREEE
L, FOMMENE2TAT (TRTHET2Z 248
FE BT ADER) MB T2 2 24 HHED RT
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L& b, BEX o RO & 28k
TEHIEAHRE LS,

2.3 Generalized dynamic reduct

Generalized dynamic reduct (GDR) [1, 2, 3] i
WTHEE &R R 5. RETONEIZSCR (3, 5] &0 <.

HERA=UU,CU{d)ITHLT, JROEFU
FEDODEBOHAEE U CUITHIRL ZRERB =
(U, Cu{d}) &, ADESGREIER, HERA DTN
TOEHIROESGE P(A) EET. ADESROTE
DEAT CPA)IZXLT, THD 100 x (1—e)% LA
E (e > 0) OISR CHRIIEN L 705 BEES R C O
%, A O (F,e)-generalized dynamic reduct & T,
RATEET 5.

GDR.(A,F) ¥

{R c | lBeF] RTﬁQlED(B,d)H 51 E}- (1

EEL 5L, 228ICHRALFEERAWT, HRO
A%, &EBEOREDHICREVEERSS (F, -
GDR 2RO AFFEEREL =, ZOFEEF, 1) GDR
ERfE 7 c— 2 & 2) GCDR#EZE 7 = —XizFir s
N5, BEREHH 7 X7, NEEEREE,NSES
NN TOREROMES RN TE SRR Z
#FATE. =3, GDR OEEHEAE L5 0HE
DEAE CPA) #HBL, E82EB cEitH
LC/HE R ER B 24K L, B 5 66 2
ZHEIME T A 2D RT. ZhETRXTORGE
B ¢ B LTI, B5h2HENEE GDR O
WrTh ER7—AT, £3CDROERAE
RAUHFROEAF CPA) RAREL, R (1) s
%, GDR HHEA#E0 & 2 s WIESTH RS RO &
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ERINIA—Z e ZRETSH. RIZ, GDR D&
HRCCIZHLT, FeDFTR (1) DFAM %
= RN, FMEiT-TEM R % (F,¢)-GDR
95, O, FORHPEXBeFIZHLT, ¢
RTOMHEMFENOES RED(B, d) % BRIk 5
WBENT T K, B4 R AHENHERIC 2 5A K B € F
D% RONIE TR TH 5.

3 TIR=ZAHDS5DMEHHMEDEA
ARETHET 2T — & X—2H 5 Okl T,
T = RR—= AR S Nz ER IR LT, 2.3 i
DFHEIZE D (F,e)-GDR ZHiH T 5. /N ESR
P & OREFHHNTIEFRANTTE] [7) 12 X B FEEHAVS.
WAFTHNE |U| x |U| F75ITH D, SHROMEHL N
EAEY ETOEMANEE L 2257280, @il
F—RR— IS 5.

3.1 FRRE

Y AF LDREIZTAZ kv 7 PC ( CPU: Intel
Core i5 3.2Ghz, *EV: 4.00GB, HDD: 150GB,
OS: Windows 7 Professional) T, Microsoft Visual
CH+2MHWTHT o7z, BELZY AT LTI, HE
RKEMINT 557 — R R—=ZADMEEE K OEHIZ, A —
TV =ADKA TV 7 MEBRT - X R—-AEE Y A
7 L TdH 5 PostgreSQL & {HH L 7=.

3.2 T—IR—ZADRERD L DMERHLE

FEDMGEE L LT, UCI ML Repository 20D F — &
v N TH 5 Zoo (KK 10111, SMEEM 17 ) » 5
PR U 72 RER E T — X R— 2K L, B EY AT
LCHERNGIRZITo72. ZTORER, BHMTHBIAT
DRHE P S, Y AT LADRIERICEET 5 2
EWRBI N, [FRRIZ, Mushroom (X4 8124 f#,
ZFIEME 23 ifl) B & OF Nursery (K5 12960 fiH, Zeff:
JEME 9 M) iz LT, SEY AT LI & Bk %
To7#5R, &6 o6 MEL HNEYZ itz
DRI NI

3.3 THIR—RIIBMHSINIZRERD D (F,e¢)-
GDR DOt

Internet Advertisement 7— Xtz b (XI5 3000 i,
ZMEEME 1000 M) 225 (F,€)-GDR % fliti 4 5 526k %
177z, FERTIZ GDR il H o & 2 10
L, #EaER» S/ 100 EOBMER#B L. &
7o, B U 72 leli 3 S X (1) 26672 3 D HER 9 %
=DK% 300 AR L, Ffhz2 i3 izdfz
(F,e)-GDR & U7z, #HR &R 1179, £ 1 DIHH
M) 13 GDR il H O & E 2 RIZE T 504
DfE# %, TR SRR AT RIZE 1T 26RO

Lhttp:/ /www.postgresql.org/
2http://archive.ics.uci.edu/ml/
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3% 1: Experiment results of internet dataset

2K (F,¢)-GDR
HH B | e=04 03 02 01 0.05
500 100 261 147 82 22 8
750 100 512 196 87 34 15
1000 100 677 378 104 53 41

BEZThTNET. e DIEIZ0.050°5 04 FTD 5@
De U7z, EBEERID, v 3H0%D
HERENL T Y, e GDR I g Z &3
N =

4 BbUWIC

ARETIE, T—ZR—=AZKH L 727 — R I2HT 5
MR RS L O (F,e)-GDR O %175 Y AT LD
AEIZOWTHE L7z, SBOBFEE LT, MfFT 2
FATIET = ZRR=AADOWEDE D728 HDD ~
DT IR AP KRE 2570, FHRREOUED

BETHD.
& 3
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Timetable Generation Algorithm using Differential Evolution

O

FH—RR, %

e

(OShinichiro Ataka, Yasuo Adachi

PNITE] NS
Osaka International University

Abstract: Timetabling problem is a kind of combinatorial optimizations. It is very difficult to solve this problem with
the enormous total number of combination and the complexity of the limitation condition. In this study, we develop the
timetabling algorithm using Differential Evolution (DE). This study is a new trial such as to apply the DE to timetabling
problem. Because timetabling for all departments is so difficult, we will use the reduced model, and we propose one of
generating method for initial population. In addition, we consider one of efficient method of confirmation for allocated

classes redundantly.
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2 3 4 5 1 2
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k[ 1 i 23 s [ s {6 | 7 8 | 9 10 [ 1

12 [ 13 14 [ 1s

16 | 17 18 [ 19 20 [ 21 22 | 23 24 |
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Abstract

After obtaining search results from web search en-
gine, classifying into clusters enable us to quick
browse through the results. Currently, famous
search engines such as Google, Bing and Baidu often
return a long list of search results which can be more
than a hundred million that are ranked by their rele-
vancies to the given query. Web search engine users
have to go through the list and examine the result-
s to identify their required results. This is a huge
time consuming task when the results come into so
many results and multiple kinds of results are mixed
together. Traditional clustering techniques are inad-
equate for readable descriptions. In this research, we
build a local semantic thesaurus (LST) to mitigate
nature language processing problem and recognize
the words same meaning by put them together. In
the algorithm parts, we analyze and gather different
attributes of the search results so as to do the clus-
tering based on artificial neural network, K-Medoids
methods. The reason is that clustering methods do
not require pre-defined categories as in classification
methods. Experimental results verify our method’s
feasibility and effectiveness.

1 Introduction

Currently, although famous search engines such as
Googlel®!, Bing!”! and Baidul'®! are widely used,
there is still much room for improvement about their
efficiency and convenience. As a research topic in
recent years, search result clustering has been in-
vestigated in a number of previous works. Some of
them (e.g. [1], [2]) apply traditional clustering algo-
rithms so as to first cluster documents into topically-
coherent groups according to content similarity, and
generate descriptive summaries for clusters. Howev-
er, these summaries are often unreadable and web
search engine users feel difficult to identify relevant
clusters.

With an enormous growth of the internet, finding
relevant results has become a difficult task for user-
s. In response to the users query, currently avail-
able search engines return a ranked list of docu-
ments along with their partial content. The user-
s are forced to sift through a long list of off-topic
documents. Moreover, internal relationships among
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the documents in the search result are rarely pre-
sented and are left for the user. One of the alter-
native approaches is to automatically group search
results into thematic groups (clusters). Clustering
of web search results was first introduced in the
Scatter — Gather!® system. Several algorithms fol-
lowed; Suffix Tree Clustering, (STC), implemented
in the Groupersystemm pioneered in using recur-
ring phrases as the basis for deriving conclusion-
s about similarity of the documents. M SEECY
and SHOCP! also made explicit use of words prox-
imity in the input documents. Apart from phras-
es, graph-partitioning methods have been used in
clusteringsearchresults[6]. For web search engine,
clustering method of search result provides us with
the cluster form. This technology improves the
efficiency of user’s handling and understanding of
search results.

Table 1: The utilization comparison

Type Traditional Search Engine
Utilization | 3.3(e=%)~6.7(e%)

Type Clustering Applied Search Engine
Utilization | 3.0(e=?)~6.0(e~?)

Table I presents the scale comparison of the re-
sults. The left column presents the scale of the tra-
ditional results of the web search engine. And the
right column presents the scale of the clustering ap-
plied results of the web search engine. The utiliza-
tion of the right column is about 1,000,000 times of
left column. As the comparison shows, massive re-
sults for traditional search engines are just useless
decoration but after clustering methods applied, it
begins to work.

Section 2 presents the definitions. Section 3 con-
sists of the clustering process. Section 4 presents
and discusses the experiments that our algorithm-
s are implemented. Section 5 gives a conclusion of
this paper.

2 Preliminaries

2.1 K-Medoids Neuron

The k-medoids algorithm is a clustering algorithm
related to the k-means algorithm and the medoid-
shift algorithm. Both the k-means and k-medoids
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algorithms are partitional (breaking the dataset up
into groups) and both attempt to minimize the dis-
tance between points labeled to be in a cluster and
a point designated as the center of that cluster. In
contrast to the k-means algorithm, k-medoids choos-
es data points as centers (medoids or exemplars) and
works with an arbitrary matrix of distances between
data points. In our research, we use K-Medoids as a
method for a single neuron. This K-Medioids neuron
gathers results from simple neuron (see 3.1 Simple
Neuron) and Feature Comparison neuron (see 3.2
Feature Comparison). Based on the processed re-
sults, K-Medioids neuron can cluster the scattered
results by our improved K-Medoids method (see 3.3
K-Medoids Neuron).

2.2 Artificial Neural Networks Frame

In our research, we use the artificial neural networks
as a frame to link different algorithms. Not only is
the ANNF used as a frame but also used inside neu-
rons. In feature comparison neuron, we use ANN
(artificial neural networks) to update the threshold
(see 2.4 Feature Comparison). For the whole system,
as Figure 1 presents, the final result is integration of
several neurons. Every neuron give a part of the
final result and some of them are duplicated. The
weights are decided by training and be used to in-
tegrate all the results together. The training begins
with random weights, and the goal is to adjust them
so that the error will be minimal. We set the con-
dition as LraningResult ~ ; f5) the loop, where w is

CorrectAnswer

adjustable.

2.3 Data Filter

We designed a new data filter to do the filtration
work. In the filtration work, we exclude the useless
words (e.g. I, you, we, he, she, etc.) and punctuation
so as to get our rough data set. Also, while scanning
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the data set, we calculate and count the information
of data.

2.4 Feature Comparison

We define the words that appear together a certain
times a phrase, and PF is short for phrase frequency.
For a single result, a result’s feature means the num-
ber of different meaning that a result have. We de-
fine a meaning by a word or a phrase (a combination
of words). The words and phrase that can represent
meanings are selected from the results. For a single
word or phrase, we have:

WF
TNW

If the FR for a word or phrase is over threshold,
then we select it as a meaningful one. In order to get
the value of threshold, we define TFR as short for
threshold for frequency ratio. The purpose of this is
to pursue feature analysis of results. For example,
Table 2 presents the relationship between results and
meaningful words/phrases. R is short for result and
M is short for meaningful words/phrases.

FR = x 100% (1)

Table 2: Feature Analysis Result

R1 | ML, M3, M5, M7 | R2 | ML, M3
R3 | ML.M3, M5, M7 | R4 | M2, M4, M6
R5 | M4, M5, M6 R6 | M5, M8

Obviously, R1 and R3 have the exactly same sub-
set. In this analysis, they can be put into the same
cluster. R2 belongs to the cluster of R1, R3 in this
case and R4, R5, R6 are unique. The example above
is just an easy one. In a real case, we have thousand-
s of results which should be more complex. In that
situation, we also put the exactly same results to-
gether as first step. In second step, we analyze the
relevance among all the situations. In the first line
second lattice, it means the ratio when M1 appears
M2 also appears. The higher the value is the more
relevant M1 and M2 are.

Table 3: Combination Probability Analysis Results

MI | M2 | M3 | M4 | M5 | M6 | M7 | M8
ML | 1 0 3/3 0 2/3 | 0 2/3 | 0
M2 1 0/1 | 1/1 | 0/1 | 1/1 | 0 0
M3 1 0/3 | 2/3 | 0/3 | 2/3 | 0/3
M4 1 1/2 | 2/2 | 0 0
M5 1 1/4 | 2/4 | 1/4
M6 1 0 0
M7 1 0
M8 1

According to Table 3, suppose we have R7 M1
and R8 M3, the relevance between M1 and M3 is
100% so we can put R7 and RS into same cluster.
However, in a real case, we need to use threshold
to make decision. We define TRR as Threshold for
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relevance ratio. If the relevance between M1 and
M2 is over TRR, then we define M1 and M2 are
relevant. We use correctly clustered data set as a
training set and artificial neural networks to update
the threshold until the value of threshold is stable.
Then we use this value as the threshold for making
decisions.

2.5 Local Semantic Thesaurus

Currently, the scale of our LST is about ten t-
housand words and our LST is designed based on
Longman Dictionary of Contemporary English. The
words in LST organized in the order of similar mean-
ing while the general order in alphabet. Based on a
co-process with Feature Comparison (see 2.4 Feature
Comparison), literal results can be transformed into
numerical data, as Table 4 shows. The number in
Table 4 means the order for each result. The clos-
er the numbers are, the closer the meaning of two
results are.

Table 4: Numerical result transforming result

Result No. | PositionNumber 1 | PositionNumber 2
Result 1 6

Result 2 0 0

Result 3 33 36

3 The clustering process

3.1 Simple Neuron

The following part defines a simple neuron. We cal-
culate the attributions for each single word and re-
sult. First, for words, we re-rank the words by their
frequency. Words with higher frequency get a higher
rank. Second, if two or more words have the same
frequency, we rank them by the sequence that they
appear in the original results. Third, we pursue the
”Simple Neuron” process. Finally, we mark the re-
sults that are outside clusters as scattered results.

3.2 Feature Comparison Neuron

In this neuron, different from simple neuron, we clus-
ter for all the results. First, we analyze the rough
data set (processed by data filter, 2.3 Data Filter)
to get the meaningful words/phrases (see 2.4 Fea-
ture Comparison). Second, we execute the relevance
analysis among the meaningful words/phrases (see
2.4 Feature Comparison). Finally, we mark the re-
sults that are outside clusters as scattered results.

3.3 K-Medoids Neuron

Above all, during the process of simple neuron and
feature comparison neuron, we have marked many
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results as scattered results. In this neuron, we only
analyze the scattered results. In the first step, we
process the results with feature comparison (see 2.4
Feature Comparison). And then we use LST (see 2.5
Local Semantic Thesaurus) to transform the literal
results into numerical data. Based on these data, we
can execute a 2-dimensional K-Medoids process. We
assign two values as x and y for each result. These
values come from LST process. For each single re-
sult, the number of value range from 0 to the maxi-
mum number of meaningful words/phrases.

4 Experiments

For experiments, in order to make the result fair and
convincible, we fetch real time data using Google!®!
as search engine by Dec 10, 2013. For program, we
use Java as a programming language and the ver-
sion of JRE and JDK are both 1.7.0.02. The search
key word is "dog” and we select the top 500 result-
s as data. Based on this data, we randomly pick
100 results and cluster them by human as a training
set. As K-Medoids method clustered the scattered
results, combined with the results of other neurons
using artificial neural networks, we can get the fi-
nal result. Our program gave 15 clusters for 500
results (including 100 results as training data). The
ranking is based on the original ranking instead of
the quantity of each cluster. For each cluster, our
program automatically named it with a readable ti-
tle and displayed its quantity. Table 6 presents the
catalog of the results. Comparing to the original
results of Google!®!, our results improve the result
efficiency significantly. Since it is very hard to de-
fine how to calculate the efficiency, as different users
looking for different results, in our research, we make
the definition of efficiency simple and representative.
We present efficiency in percentage form where AR
as the grave and ROFP as molecules. We define
AR as the quantity of All Results and ROEP as the
quantity of Results of Each Page. In order to do the
comparison between original result and our result,
we modify the calculation of efficiency so as to make
the two results comparable.
For original result (Googlel®))

3 x ROEP
iR (2)
which means users explore 3 pages for original results
(10 results for each page)
For our result (Clustering methods applied)

Ef ficiency = x 100%

2 X igEP 3)
which means users explore 2 pages for our results (10
clusters for each page)

According to the definitions above, figure 2
presents the comparison between the efficiency of o-
riginal results and our results. The source data of
Figure 2 is based on a experiment of 10000 times

Ef ficiency = x 100%
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searching process. X-axis presents the quantity of
results and y-axis presents the efficiency. Line A
presents the original results and line B presents our
results. As figure 2 shows, the efficiency of original
results start from less than 1 percent and decrees as
the quantity increases. On the contrary, our results
perform much more better than original results from
start to 4.00E406 and is still better after that point.
Based on the comparison above, we can say that our
method is effective.

75.00%
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Figure 2: Result Using Efficiency Comparison

Table 5: List of Catalog

Catalog

Dog Definition (Wikipedia) 72

Dog News (BBC, Huffington Post...) 16
Dog Treatment, insurance and care () 24

Others () 108

Whenever the user clicks on the clusters, the pro-
gram gives the content (results) for each cluster.
Most of the results are correctly clustered according
to their title. For example, in Table 6, the first clus-
ter which is named Dog Definition(Wikipedia)72,
the subset of the cluster is filled with the websites
that are from Wikipedia. In the second cluster, news
websites are correctly clustered in it. Generally, the
websites with common meaning are easier for pro-
gram (LST and algorithms) to understand.

5 Conclusions

In order to improve the user experience and the uti-
lization of results, we presented a clustering method
that can be applied to search engines. We analyze
the features of the results and transform this infor-
mation into numerical data. By using these data
and LST (see 2.5 LST), a clustering mathematical
model for K-Medoids analysis can be built. Several
clustering methods can work on this model and ar-
tificial neural network was used to integrate results.
Different algorithms were designed as single neuron
and artificial neural network is used to connect all
the neurons. The training set is randomly selected
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from the data set and used to update the weights be-
tween neurons. In experiment, we analyzed 500 re-
sults (100 of them are used as a training set) and gen-
erated 15 clusters with readable titles. Experimental
results demonstrated that we can generate correc-
t clusters with the model, thus could improve user
experience and browsing efficiency through search
result.
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Abstract: In this paper, two lazy classification approaches are investigated based on the variable-precision
dominance-based rough set model. In the first approach, a set of condition attributes with least incon-
sistency is selected, and a new object is classified based on the rough membership values. In the second
approach, some rules are generated by the comparison between examples and a new object, and the new oh-
ject iz classified by a conflict resolution using rough membership values. The performances of the proposed
approaches are compared with the conventional approach based on rule induction.
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The FCR-method by Set Function Representations

O @k H—HB
Eiichiro Takahagi
BUERZERGEH

School of Commerce, Senshu University

INE EA
Tetsuhisa Oda
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Faculty of Business Administration, Aichi Institute of Technology

Abstract: The Fuzzy-Set Concurrent Rating Method (FCR method) was introduced to measure subjects’ attitudes more
naturally than the traditional rating methods. Using set function representations, this paper presents the fundamental
idea to obtain integrated values and expression degrees of one’s opinion by FCR scores. The set functions consist of
‘positive,” ‘negative’, ‘both positive and negative’, and the rest (ER). The integrated values of the FCR-method are the

Shapley values of the set function.

Keywords: set function, Choquet integral, FCR-method, fuzzy measure, Shapley value
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An Application of a Data Mining Software getRNNIA to Questionnaire Data
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Abstract: This abstract reports the application of a data mining software get RNIA to students’ question-

naire data set. We briefly show the obtained rules, the tendency and the property of this data set. Such

obtained results show us the evaluation of the students’ current opinions, and they will be useful for much

better educational future planning.
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Abstract: In this paper, we proposed an intelligent method to solve the quadratic bilevel programming problem, which
combines an improved genetic algorithm and a double layer iterative neural network. The genetic algorithm is used to
select a set of potential solution combinations from the entire generated combinations of the upper level. Then, to
effectively and efficiently determine the optimal solution of the lower level, we adapted the meta-controlled Boltzmann
machine, which is formulated by comprising the Hopfield model (HM) and the Boltzmann machine (BM).

I. INTRODUCTION

Bilevel Programming Problem (BLPP) has been
increasingly addressed in the literature. The problem
involves two optimization problems where the constraint
region of the wupper level problem is implicitly
determined by the lower level optimization problem [1],
[2]. This mathematical programming model arises when
two independent decision makers, ordered within a

hierarchical structure, have conflicting objectives [1], [3].

The bilevel programming model is extremely useful to
the fields like government policies, economic systems,
finance, power systems, transportation and network
designs, and is particularly suitable for conflict
resolution [4], [5]. However, due to its inherent
non-convexity and  non-differentiability,  bilevel
programming problem is hard to solve. Even the simplest
case—Linear BLPP—has been proved to be a NP-hard
problem [1], [2]. A conventional approach to solve the
bilevel programming problem is to transform the original
two level problems into a single level one by replacing
the lower level optimization problem with its
Karush-Kuhn-Tuchker (KKT) optimization conditions.
The prominent advantage of neural network is that it can
converge to the equilibrium point (optimal solution)
rapidly, and this advantage has been attracting
researchers to solve bilevel programming problem using
neural network approach.

In this study, we formulate a double layer neural
network comprising the genetic algorithm, Hopfield
network, and Boltzmann machine in order to effectively
and efficiently select a limited number of units from
those available units. The Hopfield network and genetic
algorithm are employed in the upper layer to select the
limited number of Boltzmann machine units, and BM is
employed in the lower layer to decide the optimal
solution/units from the limited number of units selected
by the upper layer. The double-layered hybrid neural
network, whose two layers connect corresponding units
in the upper and lower machines, constitutes an effective
problem solving method [6].

II. BILEVEL PROGRAMMING PROBLEM

Mathematically, the bilevel programming problem can
be represented as

123

rr}(in F(x,y)
s.t. Gx,y)< 0 €Y
min - f(xy)

s.t. gxy) <0

where X € R™ and y € R™2 are respectively the upper
level variables and lower level variables. Similarly,
functions F :€ R™x R™ — R! and f :€ R™MX R"™ >
R! are the upper level and lower level objective
functions, while the vector-valued functions G :€
R™MX R"™ - R™ and g:€ RMXR"™ — R™2 are
called the upper level and lower level constraints. More
specifically, we can transform and formulate the
quadratic billevel programing problem as

1
mxin F(x,y) = E[XT y']2P [;] + [aT bT] [;]
s.t. AXx+By <y (2)
min f(xy) = y7Qoy + (d +2Q:0)"y

s.t. Cx+Dy <,

In this study, a genetic algorithm based hybrid double
layer neural network method is employed to solve the
quadratic bilevel programming model of problem (2).

III. HYBRID DOUBLE LAYER NEURAL NETWORK

In our study, we formulate a hybrid intelligent
algorithm consisting of both Hopfield and Boltzmann
machine neural networks called meta-controlled
Boltzmann machine and hybrid with an improved genetic
algorithm. In the upper level of bilevel programming
problem, the intelligent genetic algorithm is used to
effectively perform global search to find a set of possible
feasible x values. This set of feasible x values will be
substituted into lower level, which will generate a set of
quadratic programming problems of variable y. Then
these problems will be solved by using meta-controlled
Boltzmann machine to get optimal (x*, y*). The
proposed algorithm is summarized as follows and is
shown in Fig. 1:
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optimal (x% y*) of
each execution

1
'
Lower level for bilevel problem '
Meta-controlling la; ]
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Information '

from lower H

to meta-controlling H

'

Information from Restructurg
meta-controlling > '
to lower Reach the restruct H
temperature '

'

'

'

1

'

'

Lower layer Restructured Lower layer

Figure. 1. Hybrid double layer neural network for solving the quadratic
bilevel programming problem

Step 0. Start with a series randomly generated
combinations. Then IGA will select a set of
potential solution combinations for the upper level
of the quadratic bilevel programming problem.

Step 1.  Set each parameter to its initial value for meta-
controlled Boltzmann machine.

Step 2. Input K, and K.
Step 3.  Execute the upper layer.
Step 4.  If the output value of a unit in the upper layer

is 1, add some amount of this value to the
corresponding unit in the lower layer. Execute the
lower layer.

Step 5.  After executing the lower layer at a constant
frequency, decrease the temperature.

Step 6. If the output value of a unit in the lower layer
is large enough, add some amount of values to the
corresponding unit in the upper layer.

Step 7. Iterate Step 3 to Step 6 until the temperature
reaches the restructuring temperature.

Step 8. Restructure the lower layer using the units
selected in the upper layer.

Step 9. Execute the lower layer until the termination
condition is reached.

By above steps, the meta-controlled Boltzmann
machine can effectively and efficiently select units from
those available units to find the optimal solution. The
Hopfield network works in the upper layer to delete the
lower layer Boltzmann machine units, which are not
selected in the upper layer during execution. This is
achieved in Steps 3 through 6 of this algorithm. Then,
the lower layer is restructured with those selected units.
The Boltzmann machine is employed as the lower layer
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to find the optimal solution/units from the units selected
by the upper layer, which is shown in Step 7 and Step 8.

IV.NUMERICAL EXAMPLE

In this section we will present an example as below to
make a comparison [7]:

min F = x? —4x + y? + y?

X
s.t. 0<x< 2
myinf=yf+0-5y§+y1yz+(1—3x)y1+(1+x)yz
s.t. y1=20, y,=20
2y1+y,—2x <1

Table 1. Comparison of the results by the proposed method and method
in the reference

Method %, y7) Fx, y) | f(x, y)
Proposed

algorithm (0.8402, 0.7603, 0) -2.0768 -0.5781
Algorithm

in [7] (1.0, 0, 1.0) -2 2.5

We execute the proposed algorithm on the above
problem with MATLAB 7.14 and we adopted values for
the following parameters as: feasible population size: 20,
infeasible population size: 20, crossover probability: p,
= 0.7, mutation probability: p,, = 0.2, maximal number
of generations: MaxGen = 5, and the K for the
meta-controlled Boltzmann machine is 0.3. Table 1
shows that the results found by the proposed algorithm
are better than compared algorithm. By using the IGA,
the upper level value will be searched in a very wide
range, which will effectively avoid in sticking into local
optimal. On the other hand, by using the meta-controlled
Boltzmann machine, the proposed method performs
pretty well in terms of the resulting solution accuracy, as
well as efficiency of the global convergence.
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On Communication restrictions

under which complementary relationships among players are inherited

oo oo
Katsushige FUJIMOTO

oooo
Fukushima University

Abstract: In ordinary cooperative game theory, it is implicitly assumed that all coalitions of
N can be formed, this is in general not the case. In order for players to be able to coordinate
their actions, they have to be able to communicate. Generally, under communication-restricted
situations, the k-monotonicity of the underlying game is not inherited by its network-restricted
game. This paper investigates what types of networks preserve the k-monotonicity of games in

restricted communication situations.
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SSW2013(March 8-9, 2014)



component) 000 00000O0SO00DOO0ODOOOOO
%a(S) 000 (ie., €a(S) == S/E(S)000D00DOD
O (e, 00)SOODOO0DDOD 20 4,5 € SOO0G(S)O
doooooooooooosSooGooooooooag
000 (e, S/E={S)000000000000000
goboobobooboobooboboobobooobo
O0G=(N,F)00O0000OU00OUONO GUOOOOOO
ggoooood

OooUoocoUuoo GoooO (d,...,4m) 0 GO
00000 (cycle) D00 [ OO C: 41 = im, and both
(41, .-+ ,im—1) and (i2,...,%m) are paths in G |00 00O
goobooooboboobobooboboobo
(cycle-free graph) 00O (e.g., O 1 (b)) D0D00D00ODO
00000 (tree)y J0O00OO0OO0OOOOUODO CCOOOO
000 G :=(N,E)000000 (cycle-complete) OO
OO0 [00 cCcCc:000 GUOOOOO (41,.--,0m)
0000000000 G(it,...,im1}) 000000
000Oke, E{i, .. ima}) = Hip,ig} | ipyig €
{i1,. - yim—1},ip #iq} (e.g., O 1 (c)) O

0210200000006 =(N,E)0DOO (ie.,
N = {1,2, ....7}, E = {12,15,26,37,47,56} )00 O
OO0ON/E = {Ni, N2}, where Ny := {1,2,5,6} and
Ny = {3,4,7}DDDDDDDDNDDDDDDDDD
Ny, N OOOODOODODDOOOGOLOOODODOOOOOO
000000 (N,E(N)), (N2, E(N2)) 00000000
00000000000(1,2,6,51) 00000000000
GODO0000D00000D000D00000 (1,2,6,51)
0000000000 G({1,2,6,5) 000000000
Jdooodoopoo0oooDGOoooooooooooooog
000D 106000000(1,2,6)0 (1,56 0000
oo0ooo0oUoooUooOoUooOoUooO (Lo)oo
ooooooooog, 1,2,3,4,5,6,7, 12,15, 26, 37, 47, 56,
125,126, 156, 256, 347, 12560

1 2 3 4

0 2: Communication network G = (N, E)

00 2.1 00000 G=(N,E)0DU00UO0OOooOooOOo
ooooooooOoooooooooooooo S,TCN
000ooooooooo SnToooooooooooo
oono

22 0OO00OO0OO0OO0OOOOOOO

00 2.1 (000000) 00000000000 N(#0)
000000000 SCNOOOOOOOOOOu(@) =0

126

U000 wv:2Y RO NODOODOODOODOOO
000 (N,0)OODODOOODOODOO

00 2.2 (communication-network / situation) O

0000 G=(N,E)0 NO communication network
D0000000EC (3):={{i,j} CNli#;}0000
000000000 (N,v) 00000000 (N,v,E) O

communication situation 000 0O

communication network 0000000000000
0d0ddooooooooDoDoDODODODOOOoOOoOoooooa
000o0ooooooooooooooooooooooo
o0oo/o0000ooO0oooooooooOo SCNO
ooooooooosSO Gooooooooooooooo

00 2.3 (00000 (feasibility)) communiccation
situation (N,v, E)0OOOOO0OO SCNOUOOOOOO
0ooosSOo GoOooooooooooooog

0220002000000000000000000
0 G=(N,E)000000D0000 (N,v)0000
(i-e., communication situation (N,v,E) 0000)000
00+5(S) 0000000000000 G=(N,E)0O
ooooopooooo s NOOoOoooooooooo
00000000 (boo(N,v)0DoDO0OO0oDoOOooooo
SCNOUOOUOOOOOOw(S)Uoo SsCcNOoooo
OoooUoOoooUoOooOoo)booouoobpooooo
000 {1,2,6}00GLO0000DO0O0O0O0OOOOOO
{1,2,6} 0000000000000

v?({1,2,6}) = v({1,2,6})

000000000000000000000000
{1,2,3,4} 00000000 1020000000000
0000000D000000000 {1,2}0000000
00000000000 304000000000000
000000000000.00000000000000
00000 {1,2}, {3}, {4 00000000000000
ooo

v?({1,2,3,4}) = v({1,2}) + v({3}) + v({4})

oooooooooooooooooooo sooooo
gobooboogoboog

goooooooo

00 24 (000000000O000) Communication
situation (N,v,F) O 0000000000000 OO

SSW2013(March 8-9, 2014)



0 (communication game / network restricted
game) J00O0O0O00OOOO

v (9) = Z v(T) foreach SCN
TES/E

gooooo (N,UE)I:II:II:II:II:II:II:II:II:I

2.3 kOO0

Fujimoto U (4]0 00000000000 OOOO“DO
kO0DOD0OOO0O00OoOooOoUoooooooooooooo
(0Ok0ODOO0ODODOOOOOOOODOUOOODOOOO
oooUooUoooo)oOo”0oUokKRODOUOOOODOO
aoon

00 25 0000 k>100000000000 (N,v)
00k-000000000000000 {Si}lieq,..xy €2~
(0000 S, #8; Vi, je{l,...k}00000000)0
000000000000000000000

o U o= S 0u)s). Q)

i€{1,....k} IC{1,....k} jerI
140

000000000 (e, v(S) < o(T) whenever S C T)
O1-00o0oObooO0o0000O00o0o0o kbObObObObORDOO
0000000000000 (D00O0ce-Ub00)oooo
00000000 (0000 Si#8; Vi, j€e{l,...k} 00
00000000)0K >k>10000K-0000000
k-Oooooo

023 k=200000 (1)00

v(S1US2) > v(S1) +v(S2) —v(S1NS2) VS1,5 CN

000000000 (convex game)JOOO0O0DOO (super-
modular) 000000 [8)00000000 [7]0000
BelOODODOOOOOOODOOODOOOOOOOO

o00ooo0ooooooo0o0oo0 k-OboOobObooo
gbooooobooooooboobobobocoooboooo
oono

00 2.6 000000 £0D00O0O0O communication situ-
ation (N,v, F) 00k-00000000O0OO0ODOOOO
oooo (N,UE)EIDk—DDDDDDDDDDDDD

3 0000DOOO0OOoO0ODooOO k000

gobooboboooooobooooooboooobobo
O000000000Do0oOooo (e, 0000D0DOO0ODODO
oOoooUoOo)oooUooUoOoUoOUoOoUoDUOOOO
gboooooooboooooooboooboboooooono
goboobooboobbooobooboobobooon
gboboobooooooo

127

0 3.1 000000 communication situation (N, v, E)
0000: N:={1,...n}, E:={{i,i+1} |i=1,...,n—
1}, i.e., a line graph,

v(S) = 0 i5=0,
" 11S|+2 otherwise.

00000(N,v) 000 (1-00)00000000000
(N,v,E)0000 (1-00)00000000

v (13) = v(1)+v(3) = 3+3 = 6 > 5 = v(123) = v (123).

O 3.2 (Nouweland and Borm [6]) N := {1,...,5}
0000 3000000 (N,E)000000 o(S) = |S|-1
VS # ¢ 0000 communication situation (N,v,E)
gooooUUOUUOO(N,E)OOODODOUODOODOO (DOO
(1,2,3,4,1) 00000000 (1234, E(1234)) 00000
00000)0000(N,v) 0 20000000(N,v, E) O
2-000000000o0

v (124 U 234) v (1234)
= v(1234) =4—-1=3,
v (124) +07(234) = 0(124) + v(234)
= B3-1)+((3-1)=4,
vP(124N234) = 0"(24) = v(2) +v(4)

= (1-1)+(1-1)=0.
oooo

v (124 U 234) < 0¥ (124) + 07 (234) — 0" (124 N 234).

| 1 1
2 4 2 2
(& (N,D) (b) (N.E) (© (NF)

O 3: (c) is cycle-complete, but (a) and (b) are not.

033 N:={1,..,400003000000 (N,D)
gogoood

1 ifSD{24

oy 1520

0 otherwise.
0000 communication situation (N,v,D) 000000
0DO00(N,D)0000D00D0D000O(N,v)000
000000(N,v,D)0 2000000 (ie,00000
00)o

SSW2013(March 8-9, 2014)



goo

vP(124U234) = o”(1234)
= v(1234) =1,

v (124) +07(234) = 0(124) +v(234)

= 14+1=2,
D D
vP(124N234) = 0 (24) = v(2) +v(4)
= =04+0=0.
oooo
0" (124 U 234) < v”(124) 4+ v (234) — v (124 N 234).

00 3.1 G=(N,E)0D000000k>20000000
O00ooUo0 kD000 ooo0 (Vy,v)Ooooo
(N,v,E)0 k-00000000DO0DO0OOODOOGOOO
gobooooogooo

4 000

03l1~33000000000000000000OO0OO
o0o(@oO0oUoo)bo0oUooOoUoooooUooUo
gooobooooooooobooboo 2.,3100000
ooooUooooUoOoooUooooUoUooo (e,
S, TCNOODDODDOOOODOOOOOOOO SNnTOO
oooooo0oo)0oooOoooooOoooooooooo
goboooooooboboobooboobobooooooDo
gboooobooobooooobooobobocboooboooo
goooooocoooooboobooooooooobobooooa
gobooooobooooboooooboooo

0000 310000000@o0oooD)0ooooo
gboooooooboooooobooboooboooooobooo
00o0oooU0o0Oo (1-bobo)0DooooOoooooo
goboooooooboooooo

ogooo

[1] Chateauneuf, A., Jaffray, J.-Y.: Some characteriza-
tions of lower probabilities and other monotone ca-
pacities through the use of Mobius inversion. Math-

ematical Social Sciences, (17), 263-283 (1989)

[2] Choquet, G.: Theory of capacities. Annals. Inst.
Fourier (Grenoble), 5, 131-295 (1953)

[3] Dempster, A.P.: Upper and lower probabilities in-
duced by a multi-valued mapping. Annals of Math-
ematical Statistics, 38, 325-339 (1967)

[4] Fujimoto, K., Kojadinovic, I., Marichal, J.-L.:
Axiomatic characterizations of probabilistic and
cardinal-probabilistic interaction indices. Games

and Economic Behavior 55(1), 72-99 (2006)

128

[5]

Myerson, R.: Graphs and cooperation in games,
Mathematics of Operations Research, 2:225-229,

(1977)

van den Nouweland, A., Borm, P.: On the convexity
of communication games. International Journal of

Game Theory 19, 421-430 (1991)

Shafer, G.: A mathematical theory of evidence.

Princeton University Press, (1976)

Topkis,D.M: Supermodularity and Complementar-
ity, Princeton University Press, (1998)

[ooooo]

0 960-1296 OO DO OO0O 1
gooboooobobooon
Phone/Fax 024 (548) 8436
e-mail:fujimoto@sss.fukushima-u.ac.jp

SSW2013(March 8-9, 2014)



BIT—H—FIZEDILT—E2FADI=HD
Za—JIIpry FI—VDEEREILFEDRE
Construction of an Optimization Method of Neural Networks
for Data Prediction Based on Tabu Search

ANEERESEIN
Tomohiro Hayashida
UNSPNES

Hiroshima University

Abstract:

Pl —RR
Ichiro Nishizaki
NP

Hiroshima University

Data classification with a high degree of accuracy using the neural networks (NN) requires

heuristic structural optimization based on expert knowledge. However, the optimization procedure takes
an immense amount of time and effort. Additionally, high-dimensional data is hard to classify, thus, it
would appears that accuracy of data classification grows higher by proper selection and dimensional
compression of input data. This study suggests new method for data classification by using NN. For
dimensional compression of input data, the suggested method uses sandglass type neural networks
(STNN), and tabu search algorithms are applied for input data selection and structural optimization of
union between STNN and feed-forward neural networks (FNN).
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(b) Feedforward Neural Network

1 STNN K ELUFNN D&

(a) Sandglass Type Neural Network
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Abstract: In order to achieve a future business target and for eternal continuation and growth of a
company, obtaining of human resources who shows performance is one of especially important
element. Therefore, each company needs to employ talented people with natural virtue that
improves atmosphere or raises a employee's motivation rather than needs to employ the talented
people who are excellent only in capability. In this research, we describes the human recruitment
model with consideration of capability and virtue, and relationship both capability, virtue and

performance is clarified.
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Patent Strategy Analysis of ICT Companies Based on Text-Mining
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Abstract: Japanese ICT companies still have been struggling with poor performance in spite
of various management reforms since collapse of the bubble economy in the early 1990s.
Therefore, we recognize the necessity to understand issues of their technology innovation
strategies. Specifically, this paper discloses and analyzes patent strategies of Japanese large
ICT companies, Sony, Sharp and Panasonic in smart phone market, whose share has

increased in ICT industry.
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Abstract: Japanese auto companies maintain their competitive advantages in the world regardless
of worldwide financial crisis and global recession. Additionally it is deduced that dominant design
in the industry changes from conventional petrol vehicles to new generation vehicles such as
Hybrid Vehicle (HV). In particular, Toyota Motor Corporation (Toyota) is leading the entire
Japanese auto industry, and Nissan Motor Company and Honda Motor Company are following
Toyota. Moreover, Toyota has the largest HV market share in the world. Our purpose is comparing
the three companies focusing on change of auto industry caused by HV unlike many of the other
conventional research comparing Japanese auto companies at the corporate level. Specifically, this
paper visualizes and compares their technology innovation strategies in the HV industry by
using their patent documents as their ample source of technical and commercial knowledge.
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Abstract: Tingyi (Cayman Islands) Holding Corp. (the “Company”), and its subsidiaries (the “Group”) specialize in

the production and distribution of instant noodles, beverages and instant food products in the People’s Republic of

China (“PRC”). The Group started its instant noodle business in 1992, and expanded into the instant food business

and beverage business in 1996. In March 2012, the Group further expanded its beverage business, the strategic

alliance between the Company and PepsiCo in the beverage business in the PRC was established. The Company is

exclusively manufacturing, bottling, packaging, distributing and selling PepsiCo non-alcoholic drinks in China. In

this paper, we try to research the success of management strategy and analyzed the VRIO analysis of the company,

and we use fuzzy VRIO method to analyze the internal factors that Master Kong keep how to make the competitive

advantage in China.
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Abstract: Information is sometimes given in in linguistic terms in real life vague in meaning. Thus, type-
1 fuzzy set is introduced to modulate this uncertainty. Same words may give various meaning to people,
where the uncertainty also exists when associated with the membership function of a type-1 fuzzy set.
Type-2 fuzzy set is invented to express the hybrid uncertainty of both primary and secondary fuzziness.
We built a type-2 Linguistic Random Regression Model based on credibility theory, which is more
desirable with employing confidence intervals to deal with such hybrid uncertainty. It could accept
random input and output and give a rise to a nonlinear programming problem focus on a well-trained
model, which would be helpful and useful in linguistic assessment cases.

1. Introduction

Fuzzy sets play a pivotal role in computing with
words being casted in the setting of granular
computing [1]. Information granules are regarded
as collections of elements that can be perceived
and treated together because of their similarity,
functional properties, or spatial or temporal
adjacency [2], [3], [4]. In this sense, fuzzy logic
becomes instrumental as an effective vehicle to
manipulate information granules.

Most of the existing studies on modeling fuzzy
regression analysis have focused on data
consisting of numeric values, interval-like
numbers, or fuzzy numbers without taking
randomness into consideration. In practical
situations, there exists a genuine need to cope
with data that involve the factors of fuzziness and
probability. For example, let us discuss experts’
evaluation of products. Assume that we have 100
samples of the same agricultural product. Suppose
five inspectors (experts) evaluate the products on
the basis of ten attributes. Each expert grades
each piece according to his experiences and
expertise. These gratings are given linguistically,
e.g., good, very good, bad, and very bad, or about
5, about 6, etc. When different inspectors give
different grades, the grading can be understood
stochastic in its nature, 1.e., the differences among
the five inspectors can be treated statistically, but
each grade itself should be treated by considering
the formalism of fuzzy sets. When we intend to
build a multi-attribute model of the experts’
evaluation, we have to consider this twofold
uncertainty, i.e., uncertainty due to both fuzziness
and randomness. Therefore, in the example
considered here, fuzzy random data should be
employed to evaluate the products. Moreover, if we
measure the change of the fuzzy random values
using their confidence intervals, we can handle
the multi-attribute problem by taking advantage
of statistical analysis.

2. Type-2 Fuzzy Set
Type-2 fuzzy sets were first described by Zadeh
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as a development for his fuzzy set theory. Type-2
fuzzy sets are “sets whose membership grades are
themselves type-1 fuzzy sets”. A type-2 fuzzy set,
denoted by 4, can be defined at the universe X as

A= ijX ijJx‘uA/(x’ R

where J, € [0,1] is the set of primary membership
grades of x € X, with u € J;,Vx € X and pz(x,u)
is the type-2 membership function [5].

3. Creditability Theory

The motivation behind the introduction of the
credibility measure is to develop a certain
measure, which is a sound aggregate of the two
extreme cases, such as the possibility (which
expresses a level of overlap and is highly
optimistic in this sense) and necessity (which
articulates a degree of inclusion and is pessimistic
in its nature). Based on credibility measure, the
expected value of a fuzzy variable is presented as
follows:

E[Y] = fooCr{Y >r}dr — fo Cr{Y <r}dr
0 -0

provided that at least one integral is finite.

Let € be a fuzzy random variable with expected
value e. Then, the variance of ¢ is defined by
Vie]l = E(e — e)2.

4. Linguistic Model

TABLE I
LINGUISTIC VALUES OF EACH SAMPLE w GIVEN BY EXPERTS

sample Input Attribute k-th Value Output Value

‘ 1 S K Y
1 (L11,p11) (L1ksPik) (Y1,p1)
2 (L21,p21) (L2xc, p2Kc) (Y2, p2)
3 (L31,p31) (LK P3K) (Y3, p3)
4 (good, 0.2) (very good,0.1) (good, 0.1)
w (Lw1,pwt) (Lwx s Pwic) (Yo, pw)
N (Ln1,PN1) (LNK;PNK) (Ynv,pnN)

where Lk and Y,, denote linguistic values of input k-th attribute and
output value of w-th sample, respectively.

We built a model based on the relationship
between the assessments given for different
attributes and the overall assessment of the object
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totally. Watada et al. [6] propose fuzzy random
regression model with confidence interval to deal
with situations under hybrid uncertainty. The
data given by experts are shown in Table 1 such as
good, bad, extremely bad, as fuzzy random
numbers. Then, we translate attributes from
linguistic values L; into fuzzy grades X; making
use of triangular membership functions:
X, =(a,b,c)
where X; denotes the representative value of the
fuzzy event, a is the central value and b, ¢ are the
left-side bound and right side bound, respectively.
The estimation of the total assessment is written
by the following fuzzy assessment function:
Yi = f(XLivs Xpizo - r Xpi)
where 1 = 1, 2...N , is the number of experts, K is
the number of the attributes of the object.
9. Vertical Slice Reduction
Vertical Slice Centroid Type-Reduction

(VSCTR) is a highly intuitive method employed by
John [7]; the paper of Lucas et al. [8] renewed
interest in this strategy. In this approach the type-
2 fuzzy set is cut into vertical slices, each of which
is defuzzified as a type-1 fuzzy set. By pairing the
domain value with the defuzzified value of the
vertical slice, a type-1 fuzzy set is formed, which is
easily defuzzified to give the defuzzified value of
the type-2 fuzzy set.
6. Type-2 Credibility Based Regression

Let us denote fuzzy linear regression model with
fuzzy coefficients A;, ..., Ax as follows:

?i = /TlXL-I + -+ A_KXiK
In this study, we employ the confidence-interval
based inclusion, which combines the expectation
and variance of fuzzy random variables and the
fuzzy inclusion relation satisfied at level h, to deal
with this model above as discussed in [2], [9].
We consider the one-sigma confidence interval of
each fuzzy random variable, we can express it as
the following interval:
1(ex,, 0x,) = [EXu) = Var(Xy), EXu) + /Var(Xy)]

Then, the new confidence-interval-based fuzzy
random regression mode is built as follows:

K
ming J() = )" (A} — A})
k=1

3 subject to v Al

K
14—1' = Z Iq_kl(eXik' aXik) Sp I(eyi, O-Yi)
k=1
The solution of model can be rewritten as a

problem of N samples with one-output and K-
input interval values. This problem is difficult to
solve, since it consists of NK products between the
fuzzy coefficients and confidence intervals. Type-2
fuzzy regression model can be developed to include
the mean interval values of all samples in the
model. Therefore, it is sufficient and necessary to
consider only both two vertices of the end points of
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the interval of each dimension of a sample. For
example, one sample with one input interval
feature can be expressed with two vertices of the
end points of the interval with a fuzzy output
value.

1. Conclusion

In this paper we built a model for transferring
linguistic data to type-2 fuzzy data and importing
random regression model, in the end recover the
result to linguistic data. After talking about type-
2 fuzzy set and reduce function as well as
linguistic transform, we use expectations and
variances of fuzzy random variables to construct
the confidence interval based fuzzy random data.
The proposed vertices method can convert the
original fuzzy random regression to a conventional
fuzzy regression, with the heuristic algorithm,
integrates linear programming and vertices
checking, which enables us to handle the proposed
regression by solving a series of linear
programming problems.
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Using k-Nearest Neighbors Algorithm to Solving Imbalanced Classification Problems
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In this paper, for solving imbalanced classification problem, we pay more attention on exam-

ples in the boundary area between two classes. The fuzzy k-nearest neighbors algorithm is adapted to

solve imbalanced classification problems.

1. Introduction
All famous classification algorithms assume da-
taset are almost evenly distributed among dif-
ferent classes. But, in imbalanced dataset, the
majority class shares a very large portion among
all. Some studies[1,2,3] show that conventional
classification algorithms cannot work well for
imbalanced classification problem.

Fuzzy KNN algorithm is extended from
KNN algorithm by using fuzzy sets as the label of
examples called fuzzy label. Keller et al. propose
one fuzzy kNN algorithm[4]. Study[5] shows that
Fuzzy KNN usually obtain better results than
conventional KNN algorithm. However, this kind
of extensional kNN still do not suit for imbalance
problems. Hence, in this paper the authors try to
find one light fuzzy kNN method, which would
have good performance in the imbalanced classi-
fication problems.

2. Background knowledge
In kNN algorithm, we can use following equation
to vote out the predicated class label for any un-
labeled example.

k

Cl(x)= al‘gmi{xz s;x I(e=C(x;))

i=1
where C returns the label of certain example, and
I is an indicator function which returns 1 if its
argument is true. And s; represents the similarity
between x and xi. Usually we use invert-distance
as the similarity where si = 1/d;

In fuzzy kNN algorithm, case, we use
fuzzy number as class labels to let the classifier
becomes more accurate. Hence we should define
the membership function for those examples in
training set. Then we can use fuzzy number’s op-
erations to predicate class label for unlabeled
examples in a testing set. In [4], Keller et al.
propose a good membership function as follows.

() = {0.51+ (n;/k) *0.49 if j=i
! (nj/k) if j#i
where both i1 and j represent the crisp class label
of an example, while nj means the number of
examples with label j in k neighbors. Thus for
each example in the testing set, we can use the
following function to calculate the possibility of an
example belonging to each class c.

ZLL Hei X 8q
B
Z:’:l St

where uc represents the possibility of example i

fe(z) =
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belongs to class ¢, and s;i is the similarity of ex-
ample xi. Usually the predicated output of a
fuzzy-kNN classifier is the class with largest pos-
sibility among all alternative classes.

3. Proposed method

Looking at those examples in the boundary area
between majority and minority classes, we find
they can be grouped into two types. One type is
the number of neighbors belonging to majority
and minority class are almost equivalent, while
another type is examples belonging to majority
class are significantly more than examples be-
longing to minority class. For the first, conven-
tional fuzzy-kNN classifiers can work well be-
cause the neighbors belonging to both classes are
balanced in such local area. On the other hand, in
the case of the second type, the predicated result
will be always 0, which means such an example is
identified as a member of majority class. There-
fore, we should find another way to define the
membership function which suits imbalanced
classification problems.

In conventional fuzzy-kNN algorithm,
the classifier is overly biased in favor of majority
class, which is reflected in the term of 0.49* (nj/k).
The majority class gains advantage at this term
in any neighbors. Such that we should reduce the
influence it brought. Assume the memberships to
minority and majority classes in a certain local
area as written below, where the average propor-
tion of minority examples among k neighbors is n*
and majority class is n".

) . ) _ a ;.g'_f c=1
Minority class: y,. = {1_ a if c=0
b if e=0

Majority class: . = { 1—b if e=1

Hence, for an unlabeled example in such
an area, the membership of class label 1s
a*nt +(1—b)*xn— if e=1
ruc:{!J:nc-ﬂ‘—l—(l—a.]wc-ﬂ_ if e=0
Intuitively, the output class label is de-
pended on the values of both a and b. Supposing
b=0.51, we can easily have that the possibility of
belonging to two classes reaches the same while
a=0.50+0.01* (n=n*). Then we define the mem-
bership function to blur the class label of exam-
ples, in the training dataset as
0.5+0.01=(n"/nt) if e=1

Minority class: . = § ..
Minority class: p, {II..r—H.IJ] e (1= fat) if e=0
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0.51 if e=0
0.49 if e=1

How to get the n" and n* in a certain lo-
cal area is a trouble. Actually, we cannot exactly
know either of them. Here, we propose one way to
approximately calculate the label’'s membership
for examples in a training set, seeing Algorithm1.

Algorithm 1 Calculate membership for each example in a training dataset

Input:
A certain k as the number af neighbors
Output:
The membership of each example e; in the training set as j.

Majority class: ji. = {

1: for each example ¢; in the training set do
2 Getk — | neighbors in the traning set of point e; as {z,-- -2, }.
% Calculate the proportion n; of majority class in set {1, -+ i1, e}, and the
proportion n; of minority class.
4 end for
5. for each example ¢; in the training set do
&  if ¢; belongs to majority class then
. : 0.51 if c=0
T: Assign p; = {[)_49 if e=1

& else
G Get |/ = _\/ZLJ neighbors in the training set of point e; as {xy,--- .13}
10: Calculate average value of n; and n;" for all examples in {z,,... 7. ¢} as
n; and n; .
if e=1
1L: Assign pl =
if e=0

12 endif
13 end for

Using above algorithm, we can obtain
the membership of class label for each example in
the training set. Then we compute the output
membership for any unlabeled examples, seeing
Algorithm2, where the highest possibility is the

output of our classifier.
Algorithm 2 Predicate a certain label
Input:
A certain PtJ!ﬂ.’ T.
Output:
The predicated class label.

: Calculate the membership for all examples in the training set. using Algorithmi.

1

2 Get k neighbors of such point = from training set as {z,--- , 7. }.

3. Calculate membership of g1 () following the weighted function in Equation (2).
4: Un-fuzziness the fuzzy label it (z) and output one class label for .

4. Experimental results

We obtain an encrypted semiconductor products
dataset from Intel. According to the introduction,
the minority class is those defective products,
while the majority class contains all qualified
ones. And the dataset structure is shown below.

Table 2. Structure of Intel dataset.

Attributes class label | category feature 1 featune 2
Traning Data 0.1 170210 | 174610 ~ 261970 | 174650 ~ 278140
Testing Data 0,1 1~ 210 | 180800 ~ 200370 | 176670 ~ 301770

In above table, the class label 0 indicates
such a kind of products have good performance,
while the class label 1 represents for defective
products. The second attribute "category" is some
identity of examples like batch number of prod-
ucts. The last two attributes in that table are two
measurements of each product. Then we count

the statistics for both training and testing sets.
Table 3. Statistics of Intel dataset.

qualified products | defective products | total products | ratio of defective/total
Traning Data 107, 424 8,800 116,314 0.076
Testing Data 107,520 8,821 116, 350 0.076

Here we treat Euclidean distance as the
similarity between two instances. We take k from
20 to 30 to test our proposed method, seeing Table
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4. And our classifier reaches the best performance
when k=24 with the highest G-mean 88.1%. Both
TPR and TNR in all experiments are higher than
0.8 means neither TPR nor TNR is neglected.
Then we compare with the results of other ap-
proaches described in [6,7] on the same dataset,

as shown in Table 5.
Table 4. Experiments of proposal algorithm.

k (G-meanl
20 B7.5%
21 BT.6%
22 BE.0%
23 BT.9%
24 88.1%
a5 BT.T%
26 L
27 T
28 %
29 d o,
30 | 80.3% | 85.6% B7.4%,

Although our method does not give the
best results, it can be regard as a good alternative
method of others thanks for the good performance.
Furthermore, our method is meaningful because
we extending the conventional fuzzy-kNN classi-
fication method without doing any preprocessing
on original dataset to let it be able to solve im-

balanced problems.
Table 5. Comparing with other approches.

Model G-mean | Model G-mean
SVM-REF  79.0% PSO-SVM 88.4%
MIPS 87.8% TSLM-ANN B7.0%
ANN 63.4% PSO-LSSVM 82.4%
GASVM BR.1% Proposed fuzzy KNN  88.1%

References

[1] Gary M.Weiss: Learning with rare cases and
small disjuncts, Proceedings of 12th International
Conference on Machine Learning 1995,
pp.558-565.

[2] Miroslav Kubat, Robert C. Holte, Stan Mat-
win: Machine learnin for the detection of oil spills
in satellite radar images, Machine Learning 1998,
Volume 30, Issue 2-3, pp 195-215.

[3] Tom Fawecett, Foster Provost: Adaptive fraud
detection, Data Mining and Knowledge Discovery
1997, Volume 1, Issue 3, pp 291-316.

[4] Keller J M, GrayMR, Givens J A: A fuzzy
k-nearest neighbor algorithm, Systems, Man and
Cybernetics, volume 15, no 4, pp. 580-585.

[5] Sarkar M: Fuzzy-rough nearest neighbor al-
gorithms in classification, Fuzzy Sets and Sys-
tems, 2007, Volume 158, Issue 19, pp. 2134-2152.
[6] Watada J, Lin L C, Ding L, et al: A
Rough-Set-Based Two-class Classifier for Large
Imbalanced Dataset, Advances in Intelligent De-
cision Technologies. Springer 2010, pp. 641-651.
[7] Lei Ding, JunzoWatada, Lim Chun Chew,
Zuwairie Ibrahim, LeeWen Jau and Marzuki
Khalid, A SVMRBF Method for Solving Imbal-
anced Data Problem, ICIC-EL 2010, volume 4,
no.6 (B) 2419-2424.

SSW2013(March 8-9, 2014)



® 5l GEXHE)

A K
22 HEE (KIREER K @ 107 M A (LB TY¥EKRSE) 57
7R A (C-Republic) : 43, 51 b0 # (B TR - 105
PR BT (BB TR« 57 R = CRBRERRE) @ 37, 139
C TR FEAE (B3R ¢ 43,51, 105
B BR AN (K ¢ 135,137 REAY L1 (LB ERRR) - 85
B B (RBRE R E) © 37 A FE3C CRBORSE) - 98
CHEN, Di (Waseda University) : 19 KITAGAWA, Hanayuki (Waseda University) : 23
E L
TR L (I RE) ¢ 63 LI, Jingru (Waseda University) : 123
F M
FENG , Xioyan (Waseda University) : 23 R = (?ﬁﬁzk%); 99, 73‘
HEA SRR (18 B %) © 125 FAH FEIR ORISR B I2EAR) 61, 99
AR IR (EBR2E) © 67,91 P 445 (B THERIE) (LB THEK) © 57
)1 L (EER) ¢ 67,91 B SR CRPREFRRY) « 139
G AR EW (BLEKRT) 43,51, 63
. MELO, Haydee (Waseda University) : 17
GUOQ, Yunglong (Waseda University) : 27 B A (THERE ) « 73,99
H KF BeAr (20 THR%) © 105
MR 5L (RIS « 129 R it (IEHBE ) @ 105, 43, 51
R #5H (FAREHRE) « 133 MURAKAMI, Hajime (Waseda University) : 95
HSIA, Eugen (Waseda University) : 23 N
HUNGMING , Hung (Waseda University) : 111 T (M (T2 S P ) ¢ 133, 135, 137
' o U (R B © 103, 121
IDENO , Takashi (Waseda University) : 95 i #ES (R R) « 31
- 4 FEOE (EBORT) @ 73 PalR —BB (S & RTF) 129
IMALI, Shinya (Waseda University) : 143 B B (PMAFZE) @ 7
faHEH RER (HAKE) @ 53 0O
H b BSIE (RS EERRS) © 85 T B (A A - 53

HEOR— (FEEKY) - 69
WO HESL CORPRORS) - 1, 43,51, 115
ik FHHE (K @ 31,69, 67, 91

N (BATTHEKRT) - 81, 117

i) FH B (50 T m S R P AR) - 135, 137
OKUDA , Hiroki (Kinjo University) : 77
QUAN, Wei (Waseda University) : 15

147 SSW2013(March 8-9, 2014)



AP (jt‘@%k%) - AT XU, Shan (Waseda University) : 35
KM St (AL R )« 47 Y

N \"H:': ¥ ) 73
/NRCFNG (FRBUR) 0 A (UM T3EK5) ¢ 103, 121

P “ 117 35 A57E (MR ACE) : 47

FP MEFT (WSTIRRRY) © 135,137 W 55 (PG AE) : 53

S 2 F bl (2K« 91

SONG, Fei (Waseda University) : 143 (LIRE I (L TR« 47

B i U T3EREE) 121, 103 Pa L SRR (BRI [E LK)« 99

Brife AW RORFEBUFBERY) @ 53 Zm BB (RIRERRRF) 107
FI =& (HAKRT) : 53 B EZ (RIRKT) @ 115

B B (SCE WFZERT) @ 47 YU, Haiyu (Waseda University) : 27
T YUAN, Meng (Waseda University) : 13

{855 SCHE (R7EeE N2 R2F) 61, 73, 99

B (LFBE R « 87

R R —RE (BB R« 117

TAKEMURA, Kazuhisa (Waseda University) :
95

YN FJA ORI SGEE R @ 41

B FOfR (8B T¥EKRT) @ 57

TAMARI, Yuki (Waseda University) : 95

FET A (EBORY) @ 73

A8 = (KIRKTF) 93

T Wi (T80 L6 m M 22AR) ¢ 185, 137

B [ (BLRKRE) ¢ 63

BEEEY T I=AINY T R 2T)
1 47

ERE Mt (KT« 67

R B CRBRS) @ 115

U

VTN SABA (RRGHERF) ¢ 89, 87

W

AR 5 (A RT) - 31,67,69,91

WATADA , Junzo (Waseda University) : 13,
15,17, 19, 23, 27, 35, 111, 123, 145, 145

5 90 (JUM T2ER5) « 121, 103

B L (R ESIEERTF) - 41

X

XIONG , Zhigang (Waseda University) : 145

148 SSW2013(March 8-9, 2014)






HARHEERSR Y 7 V14 B V7 YA = AFTEERE
Wo4m YT N A TR T g v FEEKE
FATH :© 201443 H 8 A

FATE - AARFEER Y 7 V0 72 Y 7 M A VAR E
Wo4E YT MY AT LR U= gy SITEED
K&EZBE A ES (BREKD
IurIAEFEE . @ik KR (BEEXRY)
TurIAEFERE: H BHA (EmLERT)

HAESE © T808-0135 ALJUNTHAMKORNE D2 — 7
FLRG HR TR BeE WA > A T LMF5EFE
MZHFTREN - 24 FY 7 M AU R - U= Uy T REER
TEL: 090-3464-4929, email: 24ssw@list.waseda.jp




	24SSW_Proc_No_03_(p1-p30).pdf
	24SSW_Proc_No_04_(p31-p34).pdf
	24SSW_Proc_No_05_(p35-p40).pdf
	24SSW_Proc_No_06_(p41-p42).pdf
	24SSW_Proc_No_07_(p43-p68).pdf
	24SSW_Proc_No_08_(p69-p72).pdf
	24SSW_Proc_No_09_(p73-p92).pdf
	24SSW_Proc_No_10_(p93-p94).pdf
	24SSW_Proc_No_11_(p95-p104).pdf
	24SSW_Proc_No_11_(p105-p106).pdf
	24SSW_Proc_No_12_(p107-p114).pdf
	24SSW_Proc_No_13_(p115-p122).pdf
	24SSW_Proc_No_14_(p123-p124).pdf
	24SSW_Proc_No_15_(p125-p160).pdf



