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METAL MATRIX COMPOSITES USING HOLZ  

PATTERNS�
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The thermal strain of aluminum alloy composites 

reinforced with aluminum borate whiskers was estimated 

using HOLZ pattern analysis. Each (001) plane in the 

aluminum borate whiskers was rotated towards the [020] 

direction by up to 0.5©. With a unit of nearly 400 nm × 

400 nm, each (100) plane was rotated towards the [020] 

direction in a corkscrew pattern. In addition the strain 

and the stress caused during the fabrication of the 

composites were estimated by using the finite element 

methods taking into account the anisotropies in both the 

CTE and the elastic modulus of the reinforcement 

material. 
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��( Delayed Fracture Properties of Aluminum  

Bearing Ultra High Strength Low Alloy TRIP-aided  

Steels 

����( )Tomohiko HOJO, Koh-ichi SUGIMOTO, 

Youichi MUKAI and Shushi IKEDA 

����( Proceedings of The 3rd International 

 ( Conference on Advanced Structural Steels 

pp. 916-921 

�
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The hydrogen absorption behavior and delayed 

fracture properties of aluminum bearing ultra 

high-strength low alloy TRIP-aided steels with bainitic 

ferrite matrix, “TBF steel”, were investigated. When 

aluminum of 0.2-1.0 mass% was added, delayed fracture 

strength of the TBF steels was significantly increased. 

This was caused by the existence of refined and 

stabilized interlath retained austenite films which 

trapped most of charged hydrogen, as well as lath 

boundary and on highly distributed dislocations in the 

matrix. Furthermore, it was expected that these retained 

austenite films play a role of lowering the local stress 

concentration by plastic relaxation due to the strain 

induced transformation of retained austenite, not the 

stress-induced transformation on loading.  
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��( Case study on combination of  fluorescent 

    materials for white LED to obtain high color 

    rendering indexes( ( ( ( ( (  

���( Shunsuke Nayama and Kunio Itoh 

	
���( Journal of Light & Visual Environment(
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( We realized the white LED whose average Color 

Rendering Index is as high as 94.2 by applying the  

commercial Red, Yellow, Green and Blue phosphors to  

near ultraviolet-LED. So far as we know, this value is  

the highest ever attained in white LED around the color  

temperature of 5500K. In order to realize the good  

Ra(average CRI), we made a CRI simulator and  

simulated the spectrum distribution of white LED with  

good Ra. The spectrum distribution obtained by this  

simulator was proved to be very useful as a landmark for  

realizing a prototype white LED with good Ra. 
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��( Study on Combination of Fluorecsent Materials  

for White LED to obtain High Color Rendering  

Indexes  

����( )Saburo Mitsuyoshi and Kunio Itoh 

	
��( 2005 Kosen Convention  I.E.E. Japan 

        Record  pp.37-38 
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( The purpose of this study is to advance color  

rendering indexes of white LED by using UV-LED and  

commercial Red, Green, Blue and Yellow phosphors.  

The target value is Ra=95 for the color temperatures  

5000~6500K, which are based on AAA CRI evaluation  

of fluorescent lamp. First, the CRI was calculated by  

using the simulator which we developed. The simulation  

result showed that Ra=96.1 was possible by using the  

commercially available phosphors.As a result, we got the  

highest value of Ra=95.2 with the chromatic value of  

(x,y)=(0.31,0.34)(6250K). The spectra shape of  

experimental result and simulation result were almost the  

same. 
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��( Study on Characteristics of Electrode-less Lamp 

����� )Satoshi Nimata( Tadao Uetsuki 

	
��( Light Source Workshop Ehime University,  

Wonkwang University 

�
���( 13th( September 2005 

���

It is considered important to grasp the relationship of  

The characteristics of the electrode-less lamp's plasma, 

namely the induced coupling plasma, to the operating 

frequency. This paper reports the relationship of the 

plasma characteristics of two electrode-less lamp to the 

operating frequency as the followings. (1) Ignition at 150 

kHz is harder than at 13.56 Mhz. (2) Electron 

temperature (Te) at 150 kHz is lower than at 13.56 MHz. 

(3) Electron density distribution (Ne) of the 150 kHz 

plasma is different from that of 13.56 MHz. (4) Ne 

measured at the one point of the electrode-less lamp 

�����������

�����



operated seems not vary if the operating frequency 

changes. (5) Efficacy (illumination per wattage) at 150 

kHz seems lower than at 13.56 MHz 

 

 

��( The Investigation of the CCFL's cathode fall  

voltage characteristics 

����( )Yuji Takeda&Ryota Kitamoto&Tadao  

Uetsuki&Osamu Fukumasa�

	
��( Light Source Workshop Ehime University,  

Wonkwang University 

�
���( 13th( September 2005 

���

The cathode fall voltage (Vc) of a Cold Cathode  

Fluorescent Lamp(CCFL) was measured by our invented 

measurement method. Then the relevance of the Vc 

measurement method was investigated by observing the 

negative glow appearance. As a result, it is recognized 

that the area of negative glow covers the electrode 

surface is varied with the electrode materials even if 

same lamp current, and that the variation of the negative 

glow area on the electrode affects the fluctuation of the 

Vc when the lamp current is changed. 
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Almost fifteen years have been passed since the  

electrode-less lamp was put on the market. Some kinds 

of the electrode-less lamps have been developed from 

some companies. The trends in the development are to 

get the higher lumen output and to operate this lamp at 

lower frequency. In this situation it is considered very 

important to grasp the relationship of the characteristics 

of the electrode-less lamp's plasma to the operating 

frequency. This paper reports on the difference of the 

plasma characteristics of two electrode-less lamps, 

which are operated at 13.56MHz and at 150kHz. 
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� � ( A STUDY ON THE RELATIONSHIP 

BETWEEN ELECTRODE MATERIALS 

AND CHARACTERISTICS OF CCFL'S 

NEGATIVE GLOW PLASMA  

����( )Tadao Uetsuki and Ryota Kitamoto 

� � � Tsuyama Nat. Coll. of Tech., 624-1 

Tsuyam,Okayama Jpn 

Yuji Takeda 

Harison Toshiba Lighting Corp.,5-2-1,Asahimachi 

Imabari, 

 Ehime, Jpn 

Osamu Fukumasa 

Yamaguchi Univ., 2-16-1 Tokiwadai, Ube, Yamaguchi, 

Jpn 

	
��( ICOPS 2006, Traverscity, USA 

�
���( 4th-8th( June, 2006 

�� 

CCFLs (Cold Cathode Fluorescent Lamps) generally  

used for the backlight of the LC-TV and the note-PC are 

always expected the improvement of the electrode to 

make more lamp current flow for getting higher 

luminance. To improve the electrode to get the higher 

luminance, it is very important to grasp the electron 

emission ability of the cathode. Authors have considered 

that the electron emission ability determined by the 

nature of the material could be evaluated by the cathode 

fall voltage (CFV), and that CFV has the intimate 

relationship to the performance of negative glow's 

(NG's) plasma. 2 kinds of electrode materials, namely Ni 

and Mo, were used for this research. Though the 

common electrode of CCFL is hollow cathode, the 

electrode used here were in  

the shape of the plate, whish had a length of 5.2mm, a  

width of 1.7mm and a thickness of 0.1mm. This is  

� � � � � � ���� ������

�����



because it is necessary to observe the NG's plasma for  

grasping the basic relationship between CFV and the  

performance of NG's plasma. The lamp diameter was  

4mm and had Ne (8kPa) and Hg vapor. First, the  

relationship between a state of NG's plasma and  

discharge current was observed for each kind of  

electrode materials. The area of NG's plasma increased  

to whole area of the electrode as the discharge current  

increased. However the way to increase depended on the  

electrode materials. Secondly, the relationship of the  

CFV to the discharge current was measured. The method  

to measure the CFV was developed by improving the  

method for measuring the CFV of the fluorescent lamp1.  

The CFV of Ni was higher than that of Mo. The ways of  

the change of the CFVs were similar in the following  

respect. That is to say, CFVs were constant until some  

discharge current, then increased as the discharge current  

increased. While, the increasing rates of CFVs were  

different from each other. Authors consider that the  

difference of gamma-coefficient causes the difference of  

CFV's increasing rate.  

1. T. Uetsuki and YuyaTerao, "Study on the  

relationship of the emission performance of the 

fluorescent lamp to the lighting time", 5th Lux Pacifica, 

July 24-26, 2005, pp.29-32. 
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��( Failure Forecast Diagnosis of Wind Turbine 

using Shock Sensor. 

����( )T. Yuji, T. Hamada, T. Bouno and 

H.Toya 

	
��( 2005 Korea-Japan Joint Symposium on 

 Electrical Discharge and High Voltage 

         Engineering (Hanyang University, Ansan  

Korea)  pp.284-287. 

�
��( 899[;¿¿= 

���

Development of a fault diagnosis system for wind 

turbines is necessary, the system of wind-generated  

power has contributed to become outdated. There have 

been many cases of damages to the blades of wind 

turbines and to the internal areas of the generator due to 

flying objects and lightning. Using a small wind turbine, 

we researched electric or mechanical signals that go off 

when the blade or the inside of the generator becomes 

damaged. We searched for indicator that would trigger 

the fault diagnosis to start with a shock sensor, from 

which there was a prominent change in the signal output 

on damaging a 40mm area of the blade. A wave analysis 

of the output signal was also conducted by Fast Fourier 

Transform (FFT) analysis and similar results were 

obtained.  
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� � � Autonomous Role Assignment in a 

Homogeneous Multi-Robot System 

���� Toshiyuki Yasuda and Kazuhiro Ohkura(

	
��� Journal of Robotics and Mechatronics 
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( This paper describes an approach for controlling an 

Autonomous homogeneous multi-robot system. An 

extremely important topic for this type of system is the 

design of an on-line autonomous behavior acquisition 

mechanism that is capable of developing cooperative 

roles as well as assigning them to a robot appropriately 

in a noisy embedded environment. Our approach applies 

reinforcement learning that adopts the Bayesian 

discrimination method for segmenting continuous state 

and action spaces simultaneously. In addition, a neural 

network is provided for predicting the average of the 

other robots' postures at the next time step in order to 

stabilize the learning environment. The proposed method 

is validated through computer simulations as well as our 

hand-made multi-robot system. 

(

(

��� A homogeneous mobile robot team that is 

fault-tolerant 

���� Toshiyuki Yasuda, Kazuhiro Ohkura, and 

Kanji Ueda 

	
���� Advanced Engineering Informatics(  
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This paper introduces a design methodology of a 

fault-tolerant autonomous multi-robot system (MRS). An 

important fundamental topic for this type of system is 

the design of an on-line autonomous behavior 

acquisition mechanism that is capable of developing 

cooperative roles as well as assigning them to a robot 

appropriately in an embedded environment. Our 

approach is to apply reinforcement learning that adopts 

the Bayesian discrimination method for segmenting 

continuous state  and action space simultaneously. In 

addition, a neural network is provided for predicting the 

average of the other robots’ postures at the next time step 

in order to stabilize the learning environment. Computer 

simulations are conducted to illustrate the fault-tolerance 

of our MRS against a system change that occurs after the 

MRS achieves stable behavior. 
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��� Behavior Acquisition based on Reinforcement 

Learning with an Adaptive Action Generator 

����� )Toshiyuki Yasuda and Kazuhiro Ohkura 
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We have been developing a new reinforcement 

� � � � � � ���� ������

�����



learning called BRL. BRL has( a unique feature that it 

not only learns in the learning space but also( changes 

the segmentation of the learning space simultaneously. 

In this( paper, a new function for segmenting its action 

space based on parameters( of acquired rules is adopted 

to BRL in order to accelerate learning. We( verify the 

performance of the proposed approach through computer(

simulations and physical experiments. 
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��( Development of the basic structure for an 

exoskeleton cyborg system 

���( T. Onishi, T. Arai, K. Inoue and Y. Mae(
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The human internal skeleton is referred to as an 

endoskeleton, while oyster shells and the cuticles of 

lobsters and crabs are referred to as exoskeletons. A 

great deal of research has been conducted in an attempt 

to combine these endoskeletons and exoskeletons. 

However , there are hardly any instances of research 

being undertaken to create a cyborg by combining 

endoskeletons and exoskeletons. The human 

endoskeleton consists of three kinematic pairs that are 

joined together with a maximum of three degrees of 

kinematic freedom. These are : 

1. A turning pair on a lateral-bending axis 

2. A turning pair on a longitudinal-bending axis 

3. A turning pair on the central axis of a skeleton 

�

(

�ð�( ñ�(

(

�Y�
(

��( P34ù�U_3"­®$/��¨uW?

ú( ¦56(

���( ð�ñ(MP¼Ø(�+ñ��ÝY
^]

�Fl7O8�
»�½¾3�Y
(

�� �( ¦»Ê6( ( ( E[9(M:;8:�ýýd(

�
��( 899:;<=(

��(

( �i4¸»�89�/��
»�u"R��C»

}��¦56LÊ6�C
<6"�snBC{�L

oW"ñ<Æ�kLS�Ó�L���$WWo"ñ=

RLgJi"�?�C
<6Ïð"ñð�qÝ�Ü

��W�v¦5RÕ�W]
W�L^_ñ̂ ]j¿d�

�¦5L/9�¿d�d�L��>?�C
(

(

(

��( P34ù�U_3"­®$/��¨uW?

ú¦56( 2�	�4(

���( ð�ñ(MP¼Ø(�+ñ��Ý
7O8�


»�½¾3�Y
(

�� �( ¦»Ê6( ( ( Ü[9(:�ýý(

�
��( 899:;�=(

��(

( �i4¸»�89�/��
»�u"R��C»

}�ZP34ù�U_3"­®$/��¨uW?ú

¦56\"Ðg@A�2�	�4LÊ6�C
2�

�Å�6@W/�¨uc�L���$¦�qI�$

#Gñ:Ây�¯rL@ë�v_$
Ý�Ü��W�

vgh�W]
W�L^mC
(

(

(

�ûü
(

��( ª«M¬"­®$i2Bz»��¦Í(

���( ð�ñ(ØC�r(

�����������

�����



	
��( i2»�(ïkld[�(�kd¿( ( ýýd¿<:þ¿�9(

�
��( 899:;¿=(

��(

( ù�¿�;Xln¬W}¬¹Î�}~W�v@	�

v�CZi2Bz\jñUV_)uL�*¦Í�L

Ü"Æ®${WL~³�vñ¬¹/u���$_�

�»¼qZo���]Wi2Bz\WZP34ù�

U_3�i2Bz\W�v	D�v_$
{�}~

"Æ_vñ�Õ�ÅW»��-ñ27�����"

Æ_v%�����v_$
(

 

 

�	
��
(

��( �(4ÒVf4U4�ÔEE�W��qr"Æ

_v(

����( )+�f(F«r�(«/Gr(Ù��

�(/\H¿(ð�ñ(ÙÝHr(

	
��( ��D/�}2?ú3©�Ó�rs	
(

ûü�(ïkld<( ( ( ýýd<:<þ<:�(

�
���( 899[;<=�.(

��(

( /�»��¨LÅ "��I�$BC����C

»�uX�Ò�I��ÒÓ34}���¨Û�(4ÞI

jñX�Ò�I��I34�4��'Lu_CÓy

t#���Wy��4�Ó�@�L^mv_$
{

�ÔEE�Wqr"Æ_v���C
(

(

(

��( �(4èC�4¸M$�#%�O5þE���SRW

¦�,-(

����( )F«r�(«/Gr(+�f(Ù��

�(/\H¿(ð�ñ(ÙÝHr(

	
��( ��D/�}2?ú3©�Ó�rs	
(

ûü�(ïkld<( ( ( ýýd<:[þ<::(

�
���( 899[;<=�.(

��(

( »�uX�Ò�I��ÒÓ34}���¨Û�(4Þ

�4JL��2�Ô�¨��y��4�ÓWñèC

�4¸M$�#%�O5þE���SRpQWLK|�ñ

��,-WìK(äzpQ"Æ_vRcC
(

(

(

��( ¯°µL�/�K÷µM( åX�Ò�I�

�I34�4��¨uW�-å(

����( )�NÇ-(W/Çë(ð�ñ(

	
��( ù�¿¨;X��(/�À±2345÷ø(

�[:D±�^3	
ûü�( ( ýd<�¨(

�
���( 899[;¿9=88.(

��(

( BC�½¾UI^mv_$¯°µL³�/�K÷

µ¨ô"Æ_vñX�Ò�I��I34�4�L�

u�$��L´]�Êv_$
P34Ò¸�4#�

��Wª«O6#���L4�"ñX�Ò�I��

��¬S´xE�"Æ_vñÇhi"���C
(

(

(

��( �LLL�u�C�bÁ»�u����~�@

�"Æ_v(

����( )F«r�(+�f(/\H¿(Ù��

�(ð�ñ(

	
��( ù�¿¨;X/�¶z»�½¾�3	
(

( ( ( ( ûü�( ( ( ýd<�¨(

�
���( 899[;¿¿=[.(

��(

( X�Ò�I��I34�4�Û�LLÞL�u�vñ	

D	�4(¦'�¹�4(óÕ½¾���»�¸I

��LÎã�Ä�u�c�#���L���v_

$
~��ln����~
I�cvX�Ò�lÆ

æ|�o�L�u�C���"Æ_vñ��zPW

÷µ~��"Æ_vRcv_$
(

(

(

��( M¬"­®$/��
»��´]µ'W�

��qr(

����( )Øð�r(MP�(ð�ñ(�+ñ�(

MP¼Ø(

	
��( ù�¿¨;X/�¶z»�½¾�3	
(

( ( ( ( ûü�( ( ( ýýd�9<þ�9:(

�
���( 899[;¿¿=[.(

��(

( ñ7�¨ôL@ë�v[;~"xmCM¬�/�

�
»�³�´]µ'"Æ_vñ{B
I�¨ôW

ÆEL�z�$WWo"ñ�Õ�¦ÍÃOL���

C
An"ñÆõ^mv_$�¹�4¦5W2�	

�4"Æ_voÖ×�C
(

(

(

��( �(4@��ÆEWò©(

����( )F«r�(«/Gr(/\H¿(Ù�

��(+�f(ð�ñ(ÙÝHr(

	
��( ù�¿¨;X/�¶z»�½¾�3	
(

( ( ( ( ûü�( ( ( ýýd[<¨þ[�9(

�
���( 899[;¿¿=[.(

��(

( X�Ò�I��I/�»��¨L���#GW_

ÒVf4U4Û�(4Þ"Æ_vñ���¸¹ln���

ò©
IL���C
Qsvñ¶���Ì3#%�

I�Ö×Wèç��4¤�#%�L^mC
(

(

��( RL¢j$y���P34åê���Óe

� � � � � � ���� ������

�����



¤�#%�tÓ�ÔZAntwave\W_G��å(

����( )��S<(kuT-(«IUf(u�

��(ð�ñ(V�W�(

	
��( /�¶z23��¨DÒVºÓ��º(#(

�¶f�����( ( ( ýýd�<þ[�(

�
���( 899:;¿=¿¿. 

��(

( y���P34�I=��^ôL¢j${WI�

$W_G��ÌÒ4I@��v_$�4ttÓ�Ô

#���ZAntwave\"Æ_vñ��@�ÅÆWZ^

ôÎã\���lnñ¦9�C#����xnSM

fP�çè��ëì
IñB�i"���C
(

(

(

��( �(4"#$L�Îè�U43Ò�¨�R�(

����( F«r�()ÙÝHr()+�f()«

/Gr(/\H¿(Ù���(ð�ñ(

	
��( /�¶z23�:�Dg5^3	
ûü(

( ( ( ( �Û�Þ( ( ( ýýd:¨¿þ:¨8(

�
���( 899:;<=�.þ¿9.(

��(

( X�Ò�I��I34�c�I��AB$#��

�L���$C��~��I�$�(4"Æ_vñ_�

Æl�T�Ò�è�4¸M$�#%��T3U37

y�Lu_vè�U43Ò�¨Ly��4���$

{WIñ¦À�Çhi�#���"Æ_v�T3U

37y��R�lny��4�Ó�Õô­#Ä#�

���¤
I�!XLñèçÌ3#%�IQ�C
(

(

(

��( �(4ÒVf4U4W��ÔEE�(

����( )+�f(«/Gr(ÙÝHr(Ù��

�(/\H¿(F«r�(ð�ñ(

	
��( /�¶z23�:�Dg5^3	
ûü(

�Û�Þ( ( ( ýýd�9¨þ�9�(

�
���( 899:;<=<.(

��(

( BC�º��ÒIjñù�¿[;#]X�Ò�I�

�I34�4�Lu_v/�»��¨LÅ "�

�(äz(°u�c�pQL:$½¾ÒVf4U4

��(4ÒVf4U4
L·ü�ÊC
{�ÒVf4U

4IjñÅY��ÜL5LJ�LW�C/�»��¨Lëì

�ñ��/�»��¨LÅ "��I�$y��4

��O5LR��${Wq~iI�$
/��Ijñ

�(4ÒVf4U4�ÔEE�W��qr"Æ_vR

cC
(

(

(

��( �(4y��4��O5þE���R�(

����( )ÙÝHr(F«r�(+�f(«/G

r(/\H¿(Ù���(ð�ñ(

	
��( /�¶z23�:�Dg5^3	
ûü�

Û�Þ( ( ( ýýd�¿¿þ�¿8(

�
���( 899:;<=<.(

��(

( X�Ò�I��I34�c�I��AB$#��

�L���$C��~���(4Ijñ���$#��

�L�T3U37y�"#mv³¤�$
/��I

jñ�(4#����Güñ�T3U37y�I³¤A

BC#���Ly��4���$C��t��t�

O5þE��LR��$~��"Æ_v���C
(

(

(

��( �(4ÒVf4U4�ÆEWy��4��

O5þE��¦9"Æ_v(

����( )+�f(F«r�(«/Gr(Ù��

�(/\H¿(ð�ñ(ÙÝHr(

	
��( �8:D�ù�¿�;X
M¸¬¹2º/�(

¶z»�½¾°¼3½¾��3�/�¶z(

»�½¾��3ûü�8:
( ýýd¿¿<þ¿¿�(

�
���( 899:;�=88.(

��(

( X�Ò�I��I34�c�"#]/�»��¨

LÅ "���c�~���(4"Æ_vñÆEL�z

�$WWo"ñ½¾�-�rÆI�$y��4��

O5þE���¦9L���C
(

(

(

��( 2�Ô�¨óô��~��ÛurdtoolsÞ�@�(

����( )F«r�(ÙÝHr(+�f(«/G

r(/\H¿(Ù���(ð�ñ(

	
��( �8:D�ù�¿�;X
M¸¬¹2º/�(

¶z»�½¾°¼3½¾��3�/�¶z

»�½¾��3ûü�8:
ýýd¿¿[þ¿¿�(

�
���( 899:;�=88.(

��(

( X�Ò�I��è�U43Ò�¨LÐg"óôi

"��I�$~��ÛurdtoolsÞL@��C
urdtools

"Æ_vñ��ôRxnWÇhi��u,-"��

���"Æ_v���C
(

(

(

��( �bÁ����~@�#���L�u�C

/�¶z»�»��@�(

����( )F«r�(+�f(/\H¿(Ù��

�(ð�ñ(k��#(ZXÔ[(ÙÝr

� 

	
��( �8:D�ù�¿�;X
M¸¬¹2º/�(

¶z»�½¾°¼3½¾��3�/�¶z(

»�½¾��3ûü�8:
( ýýd:<þ¨8(

�����������

�����



�
���( 899:;�=88.(

��(

( 	D	�4S¦'!����ñ»�(½¾"À�

$����~L�@K�vëri"\*$�bÁ»

�u����~@�#���LR��C
/#��

�jñ����~ln~��"·$
IÐg"X�

Ò�I4Ó��T�¤�4I�]ñX�Ò��¹$

5�4W�vó>"�Ç�(�vqI�$
�bÁ

»�u����~"Æ_v�K�$WWo"ñ{B

n�����~Läzë��$c-Learining#���

"Æ_vo���C
(

 

(

��( M¬/��
»�u��¹�4¦5W2�

	�4d^(

����( )ð�ñ(Øð�r(MP�(½ø](

�^GA(·@Æ�(�+ñ�(

	
��( �8:D�ù�¿�;X
M¸¬¹2º/�(

¶z»�½¾°¼3½¾��3�/�¶z(

»�½¾��3ûü�8:
( ýýd¨<þ¨:(

�
���( 899:;�=88.(

��(

( M¬/��
»�W�v_x2?�ln2}"#

n&¦��c�/�»�`L���ñ�¸¹$Ó�

R�W{B"@A�C�¹�4Ld^�C
{��

¹�4jñM¬[®I��Mº(^2¸IoV��

uABñ¦56L�^�${W"�mC
¦56W

Ï�"2�	�4Ld^�C�Iñ{BnL4�"

/��
»��¨ôE�L���C
(

(

(

���=
(

��( YRKä·�_a/�»�b"àt�C�¹

�4�d^(

���( ð�ñ(MP¼Ø(�+ñ�(

	
��( i2»�(ïkld[<(�kd:((((ýýd8¿þ88((

�
��( 899[;¿¿=(

��(

( ./i2»��3KYRK�ÐK��)cW�

vñZP34ù�U_3"­®$/��¨uW?ú\

"À�vñd^~iSé)�nÄ"���ê¤LÖ

×�$WWo"ñdeLRcC
(

 

 

�-.( /�(

(

�	
��
(

��( f©g"­®$)�§¤Q�ëì(

����( )^+h�ñ-./ñ���ßñi��

j(

	
��( ù�¿¨X��(/�À±2345÷ø±(

�^3(ýd<�¨( (

�
��( 899[;¿9=(

���

.s7¨��n²$�J"­_v��Ç$��

L�u�$_3q�2�ÆÆ�$
�l��qn�

�Ç$��LtG"jRÕL�$C����qÈn

I�]ñok.�"jt_{���"lÐ�${W

qûlmC
�{I)�L�u�Cy���34�

�jñ{�#G�¯rL�ú�$�c�L�mv_

$Wz*nB$
/½¾jñf©gln�)�§¤

�pQLëì�C
¦'IjñãùpÈjé"¯r

��ò§I�C
(

�

�

��( ôiP34çè��à;mn"À�$rëì(

����( )�o�×ñ-./ñi��j(

	
��( ù�¿¨;X��(/�À±2345÷ø(

±�^3(((((ýd�8¿( (

�
��( 899[;¿9=(

���

BCj{B
I"ñôiP34çè��à;mn

c��È�"Æ_vëì�v�C
/½¾Ijñ©

g4�à;�hÛ��p34Þ"à�$ôiP34ç

è�I�mnc��¦§L~³�ñ÷R"J_ôi

P34���Wñ��!QLu_C©g4���p

34"à�$mn#�$¤�#%�¦'L^G
�

�,-ñ��!Q"#]ñ÷R���LÀÍI�$

{WqQsC
(

�

�

��( ôi�P34çè��&K"À�$ëì(

����( )Ì^�qñi��jñ!�r-ñ-.

/ñs��(

	
��( ù�¿¨;X��Àï23À]÷ø±�^(

3	
ûü�('8<<( (

�
��( 899[;¿¿=(

���

/ÕIjñ�"���p34Ln*$C�"ñô

iP34çè�I�L�ÎP34p7"à�$¦.

�W�vñP34çè���&K"#$·!QL�

��v_$
8�K¶zABC©g"à�v��!Q

�ã��j6@I�C
(

(

��( ôiP34çè�"­®$mnc��¦§"

À�$ëì(

����( �o�×ñ)-./ñi��jñWËÔñ

�/§�ñs��(

	
��( �¿<D( DßW#���À�tù�U#(

%3Òñýýd[9¨(þ([¿8 

�
��( 899:;�=(

� � � � � � ���� ������

�����



���

/ÕjñôiP34çè��mn�c�¯rW�

vñx�©g"`õ�$÷R���"Æ_vëìL

^mC,-"Æ_vRcv_$
12!Q"­_v

jñx�©g"ñ��p34�="÷Rq`õ�v

�
mC��ñ��p34W÷R�IpLmn�ñ

��p34�'L��

Ijñ��ëÊI��_

��q�$
�{IñBCjP34�£�¬"àt

�$©g�bX�LaôAs$!QL���$
{

B"#]ñ÷R���LÀÍ�ñ÷RLD0�${

Wq�cI�${WLñ#�$¤�#%�¦'�,

-lnQ�{WqI�C
(

(

(

��( L��"#$¿ß���ø½°�uÊ¶z�ë

ì(

����( )!�(r-T(i�(�jT(-.(/T(W

ËÔñ�/§�T(s�(�(

	
��( �¿<D( DßW#���À�tù�U#(

%3Òñýýd[<[(þ([�9 

�
��( 899:;�=(

���

� �������	
��
���������

�����������	
�� (Intelligent 

Transport System : ITS)����� !"#$

%�&'(ITS�	
���)*�+,-.�/

01&23�45�6'(789:�;4
<�

=�>?@A178�BCD�EF�%GFH

F&(IJ*�KL1$%�MF��NADOP

�QRS�TU�@AV'	
���*W%G�

9:�;4�XYZ[�\F�'(]^_*
�

Q`ab�5cdDe&3fghU1�NA�i

jkl�hUmn�ToD�2�&'( 

 

 

�vIw-� 

 

(	
��) 

��� �u�=��UÌ�õö0cLã�$/��

�Ì�4 

����� �vIw-ñko��ñ«�x# 

	
�� 899:;��/��J23B�^3( ýd¿8< 

�
���� 899:;<=8[. 

���

2ºIn�3E����/���Ì�4�T�M�

L^G��ñ»yS27���zïi��u�Wñ

23¸�y¥�4"¼��$r�i��u�q_$

Wz*nB$
r�i��u�"Æ_vjñ2�i

¤/�"�UÌ�I�${Wq�mvj�n�_


rpñzïi��u�"Æ_vjñ��2�i/�

"�UÌ�I�$Ènq�$
�{Iñ�u�="

�UÌ�õi0cLã�$/���Ì�4#���

L@��C
(

/#���Ijñäz�{�KLm${WqI�

$#G"ñ��5�����2�Ô/�L¼ �v

_$
(

�

�

��� ª«M¬�·»���ò�0#���(

����� �vIw-ñð�ññV�W�ñ.IZ

_ñ>�|(

	
�� �8:DM¬/�¶z»�½¾��3(

� � � ýýd¿¿<(þ(¿88�

�
���� 899:;�=88.(

��(

ù�¿�;<="
·�C»�u��ò�0#��

���/��j£M}~k�N(L�Y:�Y(W(£M}~k�N((OI�

$
/��Ijñ#����é)S��"Æ_v


W�v_$

Cñ#���äz����Ö×Wñ

#���°u�"9|�C4Ót�W��àtW�

vñ[Æ�ÇhOL�Q�C
(

(

(

�^]( �� 

 

���=
 

��( ,aDÒ^K#�$¤�#%����ò��

C¥��(#���W�)K~����� 

���( ^]( � 

�� ��( ù�¿¨;X}2½¾�Ï��¦¤� 

����( 899:;�= 

���

( ( ( ( ( ( ù�¿¨;X�½¾�-W�vñ·C��yèC�

"���,aDÒ^K#�$¤�#%����K

#���L���C{Wñ��ò�K"#$MlK

��-"Æ_vr¤�,ûL¢C{Wñ­#Äñ#

�$¤�#%�,-L�)K�$~��LR��

C{WL���C
(

 

 

�V�W�� 

(

�	
��
(

��( NUË�"#$.�$p#������WÓ

yÌ��LP�f¼#������(

����( )V�W�ñ£G�xñ���ïñ��

�_(

	
��( ��D(L4(£kY�N�ký(	
ûü�((

ýýd(¨8þ¨[(

�
��( 899[;<=(

���

�����������

�����



¯�µÕln�n�LG®vñNUË�LtmC

.�$p#����`�8�f434	Z���ò

÷µL^mC
¦'º��Òq	Z��çè�LR

��ñ#�$¤�#%�º��Òqæhò�I34

Ltmv"�#�$¤�#%�L^mC
�BwB

�,-L
W�v_$

Cñ#�$¤�#%�L

^GC��"���I34E�LGL�P34ù�UÓ

yÌ��L�÷i"°u�$C��#���"Æ_

voK|�$
(

(

(

��( P34ù�U�¨"­®$��Ç$��Ór

¨uLPf5�4#������(

����( )£G��(V�W�(ð�ñ(

	
��( ù�¿¨;X��(/�À±2345÷ø

�[:D±�^3	
ûü�(( ýd<�:(

�
��� 899[;¿9=(

���

( P34ù�U��ÓrW�vI34�4��3V

��C�ºÓyÌ��q�$
{BjP34ù�U

IÏ�Õô�$I34�4��"L��4V���

$?úI�]ñ?;û��I34�4�"âtAB

v_$
����4�"fcv¯�_ÓyÌ��"

Io���°uq�cI�]ñ�uà�-Cl_


�l�ñ#�$¤�#%�"{Bn�I34�4�

Ltu�$��ñÈ&ÓyÌ��qt*$ì+j�

�ñtu�$2�Ô\Ib��$Ènq�$
{�

b�Lóôi"^G{WL~iW�CLPf5�4

#���L���v_$
(

(

(

��( �Õ÷µ#���"­®$��P�ø/�á

¤°u"À�$z{(

����( )MP+u(���-(ð�ñ(V�W

�(

	
��( ò§óôõö2345÷øª«¯¶ò§(

õö½¾3ù�¿¨;X2ú	
3	
êÕ(

�( ((ýýd¿¨þ¿�(

�
��� 899:;8=(

���

( �Õ÷µ#���jñ27�tG�I���Iû

��ÒVºÓ�q¦^AB$
{BnÒVºÓ��

á¤°u"Æ_vz{�ñ_�Æl�pQL���

v_$
{{Ijñ��#���L�I��u�LW

�vomWo
5�v_$£M}~k�N�Iá¤"�l

oñ2�ÔqÖu{"��${Wq�_#G"�v

¦^�$pQL���v_$
(

(

(

��( P34ù�U/�ÁÓyÌ��#4�¸�º

#������(

����( )V�W�ñ£G��ñð�ñ(

	
��( �¿¿D./ò�i23ò�i2	
3û

ü�(ïkld¿¿((( ( ( ýýd[8<þ[<9d(

�
��� 899:;:=(

���

P34ù�UÓyÌ��W�vÏ�Õô"qõ

iABv_$I34�4�L_l"�÷i"°u�

$lL÷µ�$#������"Æ_v���C
(

�Djñè��¥��L´x�ñÓyÌ���t

uê�#������L^_ñ��#G"�B8ê

�q�÷i"¦^I�$lëì�v_$
(

(

(

��( <��|P#����¨u"#$��Ç$�

�L4�W�C·�_�R]»�(

����( )V�W�ñ���_ñË+�_ñ^]

¦ðñ-.( /ñ��d�ñ.IZ_(

	
��( �8:D�ù�¿�;X
M¸¬¹2º/�

¶z»�½¾°¼3½¾��3�/�¶z

»�½¾��3ûü�8:( ( ýýd�¿þ��(

�
��� 899:;�=(

���

<���h�EEè��S�÷��h�ôR��

�ôiè��L��Ç$��"x��ñ��è��

"C_�v/�¶zS�i¶z���è��¶zL

¦��ñ��v>yi"_æ_æ�pQIÊ�L^

G<��#������L^mC
��v{�<��

|P#���L¨u�v¦Íi�|P?ú��¢L

~iW�C�R]»�ÒVºÓ��R�Lëì�v

_$
�Dj�D´x�C0X�xnWñ{BnL

¨u�C�R]»�"Æ_v���$d(

(

(

���( �� 

 

(	
��) 

��( 62Ve34�,^���� 

����( )k«��ñ��( �ñ�uT-ñáu

w 

	
��( ù�¿¨;��(/�À±2345÷ø±

�^3	
ûü�ñ�kd¿¨þ�( ( ( ýd[¿� 

�
���( ù�¿¨;¿9=88. 

���

27<ôjõö�Ì�A"oll£n&M_�

��L�mv_$C�ñ�BL,^Ve34�õö

"tu�${Wj� �_��L�¿ÆI�$
/Õ

IjñL��GSE7Ü�(4ELþ¨Là;W�vñ62Ve3

4�,^�����7�"Æ_v¦§"#]6@�

v_$
{{Ij27ÁVe34�õöpQW�vñ

� � � � � � ���� ������

�����




&ñÁ2H�¦j¾�L¤�ñ��¾�L��#

GÁÀL�T�eÑL�ò�$!QLu_v_$
(

 

 

�����

 

 

��C��_� 

 

�ûü
(

��( ^�y���P34�ü ��� 

���( �C��_ñ�( H× 

	
��( ûü�ZM¬»�\� 8< g ýýd¨¿<þ¨8� 

�
��( 899: ; < = 

���

( Zy���P34�ü \�¤DjñZy���

P34��2�ÔqÖ§�ë
]lny£]
I¸

ç�4I¸���y�"2RI�$�ü�ë\I�

$
(BCj�� <[�j#$�34�Ìº¤�7o�

�W ! OO5�5ÓL9ë�$^�y���P34

�ü ���L~iW�v_$
{��ü j46

5¯p"­®$>|�y���P34�ü W�$



CñBCj{��ü q 78�Ü�}2»�"à�

vãuI�$Wi(�v_$
""�ü ���8

9lnàÆl�»�i¦ÍL¦^�v_$
/ûü

Ij^�y���P34�ü �RÕE�L���

$
(

 

 

�	
��
 

��( ãi~X£� �O5"­®$34��X�^�

�`ã�/v 

����( )�C��_ñ4�( ÆñMÝÇq 

	
��( ./�z23� :¿ D;�^3	
xn

�� ¿g� ¿/�( ( ( ýd¿[ 

�
���� 899: ; < = <9 . 

���

ãi~X£� �O5"­_vñBCj LÝÛ<Þ£� �O5

�ù®�-Lbc$C�ñ���� £�Lu_K2¶

��#¼����9d¿Z¿d� �½°Iò�L^mC
�

"ñù®U4�Î���WU4�Î����ÁC�

�3Òè�4Q"#]¢nBCp�f�ùln34

��X�^��`ã�/vLfb�C
An"ñ`

ã�/v���4ºÓ�Lò��ñ���� £�"­

_vjp�f�ù�3Òè�4"à�$^�7 ~�¡

¢ ��-j¯�_{WLQ�C
(

 

 

�íîrï� 

�	
��
(

��( �HKãz¶z£¤³�ã¥�ñ¦z­#Ä

�����ÝÞ¸V�(

����( )íîrïñ§t¨(

	
��( � ¿¿ DM¬#�¶f��ÛØðÞ	
n

û�ñýd¿<¿(

�
���( 899: ; ¿ = 8¿ .(

���

( £¤Ò¸Z�J"ù:�$wz+�"jÂC��

J©c�q,��ñÝÞTy4W�vª�{Wq�

nBv_$
/½¾Ijñ��£¤" ����LRuA

sv1®HK�ñ©c���LaKAsvã¥�ñ

¦z­#Ä����LÝÞAsC
An"ñ��Ü

�LMVI¶z�v©c�L�/��CÜ�"oÏ

ð�§¤L^mC
�BwB��h�¸V�"ÆB

CÝÞ�sL���ñ«¬�z{LRcC
(

(

(

�­uÊî�(

(

�Y�
(

��((�+C!å���î��W�îi·�(

���((­uÊî(

�� ��( ®�¯Ê6( ( ( ýýd8[¿þ8:¨(

( ( ( ( ( a�Ü���°ù�±�¦.b 

����( 899[ ; ¿8 =(

��� �

( ².�Ü�&��îGI�$�+C!"Æ_vñ

���î��W�îi·�L4�"³�7�LC�

mC
C!jñrù"
I/mC².�ÜLÜ��

$�îGI�$"oll£n&ñ³L4�"´*C

ûzj{B
IFWì��lmC
£&l"C!"

Æ_vÀK�CH^½¾Ioñ³L�+µ¶·"à

·�$�îGI�$W_G�mC��q�ABv_

C
{G�CC!"à�$12�½¾E�L�
*

vñµ¶·�'�n&ñ���¸�L{mC¿�"

à�voÜL�]�s${Woñ¹"³nW/mÈ

lnà·�${Wo�lmC{WL|nl"�ñ�

�Å�"³�ºë{�ñ©�W�v�¦j{�q�

mC{WLRcC
(

(

(

���=
(

��((e»¬~(

���((­uÊî( =(

�� ��( ^r��a./�Ü[^e»b(

ýýd8�¨T<<9þ<<¿T<[:þ<[¨T<�[T�<<T:<¨þ:<��

����( 899: ;(¿ =(

��� �

( /e»jü¼[2Sz�2joW#]ñe´2ñ

�����������

�����



½¾2ñüK�y2��ñUV��Ü[L�Î$2

Ài½¾��-L�¿�ñ
CÀ�f��)Éln

./��ÜLz*${W"�¬L­_vÝ�ABv

_$¬"é)q�$
Y�q9��C�jñàI�

�ÁÂ�Àï�¬~I�$
ZÃ��{*�
\Zñ

ÄÅ��ÆGú_üÆG
\ZÊ���_{
\Z÷

Ç�wG#G
\Zb�üÆG
\ZÈ�#G
\
(

(

(

�^�( É�(

 

�	
��
(

��� Zyd¸��ÊÃfQõXWyÓUËÌ(

å899: ;ÊÍQ�Î%L4�"å\(

����  ^�( É(

	
��  ð«�¸�­[½¾3(

�
��� (899: ; �= :.(

��  

[ ;"rX
·AB${W"�mv_$yd¸�

ÊÍQqñ899: ;"��
·LÏ*ñÆõ53I�

�Q�qÎ%4I�$
é"�DjñÐÑË�Bw

B"�mCÊÍQLr/K�$W_GØ;�qrL

¦Æ�${W"�*ñyÓUËÌ(Ò½I7jCy

d¸�Ê��ÓÔ^®5Ä�Bn³�Ê�àtL�

Î$Õ¯r³��úàqQ�"�]	
B${W"

�]ñÎ%jÌÖ�v_$
�Bn�¯r¬L�z

�ñ���C
(

(

(

��� ZÊÃ#���W·×ÁD\(

����  ^�( É(

	
��  yd¸�×Q½¾3(

�
���  899: ; �= ¿9 .(

�� 

  Z�c�4�����çè��Äë+W·×ÁD

×Qû��c�"Æ_v�B�i½¾\L��LW

�CÎÏ}½�899:Z9�;
�>|�½¾3
^�

j�=�r~�oWñ5Ø^¸"oW��¦Fi"

jÙ®q^t�v�CËÌ@ë¸i"Æ�ñ53�

À�L@�#GW�$Q��q�ÊAB$���·

C�ô�L���ñ�c�������çè�"­

®$5Ø^¸�ù:�®��"À�ñ%ûql£A

BC
(

(

(

�¡«( |�(

 

�	
��
 

��( �Ñ³^{G(

����( ¡«( |(

	
��( ª«�·m��
Æ](

�
���  899[ ; ¿¿ = : .(

���

� ¸Ú��"Û��L��Ñ�_3E�LÖ×�

ÆÆñ899[ ;h��.°ô�ÅÆ"o)5
®¯z

��¥n�LK�WWo"ñ/��45Lz��$

C�"jó/�~I6l�$à�"pQj�_{W

LÁT
�_"oð«lnj�Ñ³�?^Üq�.

°^ABv­]ñ{BL�u�v�ÑLÝBv'#

GWÞÄl®C
(

(

(

��( 4��zñ5�$��ß'p	É(

åàÃ�7ü�n_ó/I�C_å(

����( ¡«( |(

	
��( ð«$áü23(

�
���  899[ ; ¿¿ =×.(

���

  4��z�5�$�j�l�lß��_o�[

qñr¤����q�mvñ�����Lz��B

8­­#����qÆ�
{{Ij�/i����

L�K�$WWo"ñÀ±W�vâã�xBpS�

�QñÁ�z�¸��äLÖ×�C
(

(

(

���=
(

��( ­Zà\eÑ(

���( ¡«( |(

�� ��( 45äÛ�(

�����  899� ; [ = 8¨ .Z±�(

���

  Z45äÛ�\j�åd�45ä2�ÈI�$
(

?�j45�àüKÖ×���Í�W�vñ899� ;

[ = 8¨ .glnZ­àeÑ\W_G±�L^mv_

$
899� ; [ =lnë
mC±�jñ899: ; �=Iñ

�I" ¿¿9D"¡�v_$
899: ; <=àæo±�

±u�ê¤I�$
(

(

(

��( �Ñ�ç�©�¹�º(

���( ¡«( |(

�� ��( 45äf¼�Í�(

���� (899¿ ; � =Z899: ; < =(

���

  Z45äf¼�Í�\j=d�45ä2�È[qñ

?�j45�àüK�Ö×���Í�W�vñ�Ñ

���ã;ñn;¤�4Ó�Ö×�=ÃL±��C


899¿; �=g�±�ln 899:; <=gI :9DW�

]ñ[;\�±�Lyè�C
(

 

� � � � � � ���� ������

�����



��( à_�ìéê^3´(

���( ¡«( |(

�� ��( 45äf¼�Í�(

���� (899: ; � =Z(

���

  Z45äf¼�Í�\j=d�45ä2�È[qñ

?�jª3¹��«�T�P��Iñ45ä3´�

.���Í�W�vñ�=�±�L^mv_$
3

´.�WWo"ñ45"­®$¤�4Ó�Ã/ñÅ

Æ��LÖ×�ñ¦À�3´��®W�$#G"ë

�v_$
899¨ ; < =g
Iñì� ¿8 D�±�ê

¤
(

(

(

���( h�(

(

�	
��
(

��( ãJ"ý��$ãí�á¤�(

����( ��( h(

	
��( [< Dtu�z2Àï±�	
3( 	


êÕ�Û899:h( î�iÕ^2
ïkld¿(( (

ýd(��:ñÛ88ýþEþ[Þ(

�
��� 899: ; < =(

���

( ãJ"ý��$ãíjË���_QIâ
Bvã

Jln�WABv_$Öá¤��P�I�$
Ë�

��WQjï�\I���]ñ�J�²nðIñq

�7�$WQjab�ãíjäò�$Wz*nB

$
ñ��7"#$�JcP�d��aKLz{�

${W"#]ññ�qQóàIIjñj�Ø�${

W��äò�ñQóLê*$Wó�i"ñq�^�

${Wq|nlW�mC
{B"#]Qqab�$

C�"ê*$c�cP�d�1ô�MAjQó� 8

õW�JT��é"fO�${Wq/mCqñ�J

T�qM_F�á¤I�${WjÖ{,-"��v

_$
{Bjñãí�EEq�JT�"_`�ñ�

qø_F�Ë��öj	�qJ_C�WÓ§AB

$
(

(

(

���=
(

��( LyUVç�Jèªy��SP?úW��t

u(

���( I�� ñ÷+çxñ��((hñW��×(

	
��( øD�i23È ïkld�<ñ�kd�ñ(

ýýd�8[þ�8�(

�
��� 899[ ; �=(

���

( �4�LSP?újø��4IM�cñM0c�ç�

Jèªy�L���$!8W�vi(ABv_$


/ÕIjY�nq@�LÔ�v�CLyUVç�J

èªy�I�$�ùäç�y3ÎLO"´]�Êñ

��SP"ll£$�i?ú�MmX½ú?úñM

��TU4f�þ�i?ú
W¦9?ú��!��

?úño�R1h7x?ú
"Æ_v�K�v_$



Cñ{�ç�y3Î�é�WJû�"Æ_v¢n

BC,-LRcñAn"ñ^Øû¥ç�J"ÈA�

E~~F5Yký �y3ÎSL4¸U��y3Î³�tu

�@"Æ_vRcv_$
(

(

(

��( �JT���z(

å�4�Ltuèªy�"Æ_vå(

���( ��( h(

	
��( m~i23È(ïkld¨8ñ�kd¨(ýýd��[þ���(

�
��( 899: ; ¨ =(

���

( �JT�j`Q�r�"fO�$ø���I�$

C�Tt�¸�`QLà;W�$ �4�L Ij�ô�

W�v{��JT�L�u�${Wqi(ABv_

$
/�KIjñ�JT�q�ô�W�mv_$Ü

?�Æ;W�vüýþW���L´]�Êñ�JT

�L�ôrW�vu_$À�¯r¬LK|�v_

$
�s�ùäÆ;"Æ_v���L�K�ñ�ù

äÆ;S��ùäÆ;W_mC��ln�nBCÆ

;L·�_Ö¬"���i2i"�u�${WL�

��v_$
�S����õö��._�Ó5��

I�JT�Lõö�${WI¦ui�èªy�L¦

ÆI�$�c�q�$
OW�vY�nq@��C

�ùäç�y3ÎL4�"�KL�v_$
(

(

(

����«� 

 

�Y�
 

��( `õ�¯_Wãi�(

( ( ¹�yè3û�Ç2�4¶Vd�i¾|¹(

���( ���«(

�� ��( ����( ( ( ýýd¿þ�<� 

�����( 899: ; < = ¿9 . 

���

� ?��r��C{B
I�½¾à;j�yè3û

�Ç2I�$qñ{�Óy3ù�U��^�q 8998

;"���^2"�Ê�CÏ;�2ùûü[mC


{�ûüItu�C�yè3û���y~ä+»j

�9��
]ñ¼ �u�CÞä(�y~ä(3Ó�

�ä�½¾ü¼j ¿�9 ¬�
]"5Äñ/Rj �99

��+Õu�"���v� ¿¿99¢/"®��C
{

BLAn"�?�vÈd�Co�qñ/�"Fl�

n�_
(

�����������

�����



�Eric Rambo�(

 

�	
��
 

��� EFL Portfolios and Autonomy: a Symbiosis for 

the College EFL Course 

����� Eric Rambo   

	
��( JACET 44
th

 Annual Convention 

�
���( September 9, 2005 

��(  

This presentation demonstrated the use of an “EFL 

Portfolio” for large college English classes in Japan 

(EFL=English as a Foreign Language). The portfolio 

contains assessment forms and other organizational tools 

that help manage day to day coursework. For example, 

each time students have a discussion, they fill in the 

“Discussion Evaluation” form in the portfolio. Likewise, 

when they give a presentation, they fill in a “Presentation 

Self-Evaluation” form. Periodically during the course the 

instructor collects and reads the portfolios, and at the end 

of the course assigns the portfolio a grade.  

This approach encourages students to think about their 

learning process and complete their work. Moreover, it 

allows the instructor to see a broad range of work from 

each student and provide individualized instruction. This 

portfolio approach is effective in achieving specific 

course goals.  

 

 

��( The Effect of a Speech Contest on Student 

Motivation 

����� Eric Rambo   

	
��( ./M¬23 

�
���( 899: ; �= ¿<. 

��� �

8;7�Þä�UÓ�Iñg27qZ�Ç�Î�

���4\"¼��${WLD	�®
�C
Á2

7j�Õ4"�Ç�ÎL��ñ.��ñ�Ç�ÎL

��®B8�]
sìI�C
UÓ�I�����

4��ñ±8BC�;�27qñg8;7W»y�Ë

I�Ç�ÎL^_ñ
­q^£B
�C
(

Z��\WZ4Ì\LAs$»�QLtmvñ�Ç

�Î���pWS]pL»*
�C
é"àI�p

Qqu_nB
�C�¿
(Yk��NN(£YM¡M}�ñ8
º�

�Òù�Uñ<
����4
����4��ñ27

��Ç�Î����4"Æ_v�¢­L�$C�"ñ

��x�4L^_
�C
(

M¬�Þä�¸¹$Ó��4Iñ(Yk��NN(£YM¡M}�ñ

º��Òù�Uñ­#Ä����4�tujã�I

�${WLQ�,-q¢nB
�C
#]#'	ì

[½¾qñM¬I�Þä»�"­_v{Bn�»�

Qqã�I�${WLQ�v�B$I�æGW�£

B
�
(

 

 

�W�( Ô�(

(

�ûü
(

�� � Classification of algebraic curves on ruled(

surfaces with irregularity one 

���( Osamu Matsuda(

	
��( ùJÉ��
ãzi½¾ñ2�ô^2z(

2ø"2}ñýýd¿¨[þ89<(

�
��( 899: ; ¿ =(

��� �

/ûüjñÖñA"q×��LJ��É��/y

L^mCo�I�$
��C�"BCjñÉJ�W

����"�Ü"É� O�à�LñO
�/yLrs

�
ãzàï2�/yzû�·�ln^mC
��

£üokçè�"#$/yI�$
��/y"�C

mvjñà� 8Â"�à��@w�� 8�"#$�

�}çVf����
WÉ��ó@¬"LtmC


{B"#]{B
IËÌI�mCrsÁ�kù��

q 8
�à�/y�L¢${W"���C
��£

üñ¿¿ �ÁÑ�W <¿ �O�Ñ���ò �8 �/y�

L¢${W"���C
An"ñùyc�#$4Ó

����À""#$_�Æl�Çhi�É����

L^mC
(

(

(

�Y�
(

��� �/é/ �
zûW�@(

���( W�( Ô(

�� ��( À±m�( ( ( ýýd8�[(

�
��( 899: ; 8 =(

���

� /�jñ�/é/��
zûW���@Lñß�

q=�/L¼ �${W��ñ�loæB$#G"

ßìI_®$o�W�v�lBCo�I�$
?;ñ

�/é/�/S»}�jñ�
zûL{��ñ�/

é/�,-Wt_p[®L�lBC/qû"Ê6A

Bv�C
{Bj�${ Iñ"2»���0W¢

jCÀ±m��9��jñ/¦L�]C_ß�È®

��/é/�/W_Gµ©LY�"_û�C
��

v�BLÐ®v¦Æ�Co�I�$
�Cqmvñ

/�jñ¦"��/�FlnÊ��ñ�þ�ûQLã

�"�K�C�ñ±u�ñ�_¤Dñrð±u��

¤Dñïß¹À"qÈnl��ln���4�ñ�

/é/�Ðgz�L~³�Co�I�$
�l�ñ

Sj]zû���[®IjÖ�I�$W_Gß��

C�"ñ�µ" �þ3CeÍ3Î"³�tuñ¤��

� � � � � � ���� ������

�����



�x�4é/��]·üWtu���´rL�]	

ì[

CñÁÌU#%��>|"jñ�{I\£

B$�ÅL;)�$��L¯rL�Q�ñ��v�

�¯rL�ú�$�W�$xPS¤zLÖ×�ñS

qv�®$W_G�4�¸�LÜ'C
(

(

(

�	
��
(

��� �LJ��É��à"i 8þÂ"Wó@¬"

"#$/y(

����( W�( Ô(

	
��( ./"23�i^3�ãäð«^2
(

�
��( 899[ ; <=(

��� �

/��IjñûüZClassification of algebraic curves 

on ruled surfaces with irregularity one\�¾�4\��

L^mC
���ÅjñrsÁ�à"À�$ ¿¿ �Á

Ñ�W <¿ �O�Ñ���ò �8 �/y�"À�$,

-�xnI�$
(

�

�

��� �þ����í�EW �þ3CeÍ3Î"�þ"

Æ_v(

����( )�UÎª��(�L�TÍ�ñW�( Ô(

	
��( "2»��3�i3�ãä2�ô^2
(

�
��( 899: ; <=(

��� �

/��jñç���ln��27�UÎª��(

�L�TÍ�q^mC½¾ñÁ" �þ3CeÍ3Î"

��tu"Æ_v���C
�ÅjàI��]I�

$
Û¿Þ �þ3CeÍ3Î"��rs¬"Æ_v Û8Þ 

�þ3CeÍ3Î"�Lï"W�$¥¹�""Æ_v 

Û<Þ �y�
Êp��³�tu"Æ_v
(

�­ñ{Bn��Åjñ»�i"oos"SBCo

�IñY�Z�/é/( �
zûW�@\�Or"

�¿AsC
(

(

(

�� � Classification of algebraic curves on ruled 

surfaces with irregularity one(

����( Osamu Matsuda(

	 
 � � ( INTERNATIONAL CONGERSS OF 

MATHEMATICIANS MADRID 2006(

�
��( 899: ; �=(

��� �

5À"2�3%j �;�"^£B$"2�3%�

4I>o^��3%I�$
ËD��±^3���

�ñ{B
I½¾�C�-L¶������C
�

ÅjÁ"ñûüZClassification of algebraic curves on 

ruled surfaces with irregularity one\"Æ_vI�$


��£üñà�kù��q 9d¿ ����/yñ­#

Äà�kù��q 8 ���ñ¿¿ �ÁÑ�W <¿ �O

�Ñ���ò �8 �/y�L¢$W_G{WñAn

"ñ{Bn�okçè�Lùyc�#$4Ó���

�À"Ltmv��I�$W_G{W"Æ_vñ�

��C
(

(

(

��� M¬7q���C"2»�W��´]µ(

å�þ����í�EW �þ3CeÍ3Î"�å(

����( W�( Ô(

	
��( .
ªM¬�´3(

�
��( 899[ ; ¿8 =(

��� �

.
ªM¬jñrs}~�4I:»i2�}~"

´]µìI_$
��{ Iñ�;Xln´]µì

I_$W�½¾U�27½¾�pQ�Ö×L_ûA

Bñ¿ �\�	
L^mC
	
��Åjñª«M

¬ 8;7 <�Wç���ln�27�½¾Iñ�Å

jñ�þ����í�EW �þ3CeÍ3Î"��½¾

I�$
{�½¾q��#G"�vë
mC�lñ

��v³nq��#G�%ûL�vñ³n�]�Ã

¦L���Cl"Æ_vRcC
(

(

(

��� �LJ��É��à"i 8þÂ"Wó@¬"

"#$/y(

����( W�( Ô(

	
��(  !^2�´3(

�
��( 899: ; ¿ =(

��� �

/��jñûüZClassification of algebraic curves on 

ruled surfaces with irregularity one\"Æ_vñ��x

nWÁn¤z�+|L^mC
¿ �\ <9/�	
I

�mC
(

( (

(

��� M¬7q���C"2»�W��´]µ'(

å�þ����í�EW �þ3CeÍ3Î"�å(

����( W�( Ô(

	
��( 3CeÍ3Î½¾3(

�
��( 899: ; < =(

��� �

/	
jñª«M¬ 8;7 <�Wç���ln�

27�½¾�Ö×I�$
�Åjñ�þ����í�

EW �þ3CeÍ3Î"��½¾I�$
{�½¾q

��#G"�vë
mC�lñ��v³nq��#

G�%ûL�vñ³n�]�Ã¦L���Cl"Æ

_vRcC
(

 

�����������

�����



�'"ñ|� 

 

�Y�
 

��( �¸�W
�#¸�Z( �
"2 

)*� 8E�LÒVf4U4 ��

���( #$rçñW�( Ôñ'"ñ|ñ= 

�� �( Ý�iÕM¸¬¹2º 

�����( 899: ; < = <¿ . 

���

Z�
"2\"À�$�¸�I�$
�-i�¨

uW¦ÍL#
*v¬~Lê±�ñ¿ ¬~"Æ��

W%L�£sv ¿¢"�$#G"�C
�&"j¡

�¬~WOr­#Ä�KL�sñ%&"j�¸�W

��¯rW�v�
�L�sC
�Õ4�k��4ñ

�$_jqr��It_S���$#GÜ'v_$



Cñ¯r"oô�']q�_#Gë�v�$
 

 

 

�	
��
 

��( 8E�LÒVf4U4 �Z�¸��R�\ 

����( )#$rçñW�( Ôñ'"ñ|ñ= 

	
��( ./"2»�23 

�
���( 899: ; ¨ = <¿ .ñ�= ¿.(

���

{�ÒVf4U4j 899[ ;+�./"23¤i

^3M¬(^2ø3"­_v��ABñ8�;�¼�

L¢vñ>|��¸�I�$a�¸�W
�#¸�

ZZ�
"2\bLÐ�As${WqI�C
±¤

ABC ¿¬~�C] ¿¢W�ñ�T�f"¡�¬~

WOr­#Ä�Kñ��%T�f"�Õ4"k��

4W�vI�$#G��¸����ø/�]
WS

S��i�
�L�sC
>yi�Ej E�9ñ¬~

" ¿9:T8¿� T�fñ�^ø"� ¿T[99 øñ�� ¨99

äI�$
(

(

(

��(?«�(

 

���=
 

��( �'� 8 Âr�Ü'W�p(��pL��¿

�>yD( NOÜ'( zû(

���( �(?« 

	
��( ��ò�����ô
( 899[ ; <=�� 

¨<h� <g
( ýýd¿<�þ¿<¨ 

�
���( 899[ ; <= ¿.(

���

( �_Â��Á)?ú�5GÜ'�Zzû\}~�

NOÜ' 

 

(

��( �'� < Â��3Ò�3Ò¿�� ¿D( zû(

?æDß* 

���( �(?« 

	
��( ��ò�����ô
( 899: ; ¿ =�� 

¨�h� ¿g
( ( ( ýýd�¿þ�[(

�
���( 899: ; ¿ = ¿ . 

���

( �íÂ��Á)?ú�5GÜ'�Zzû\}~�

GüW�"?æDß"Æ_v�K�C
 

(

 

��( �'� < Â��3Ò�3Ò¿�� 8D( zû(

?æDß+(

���( �(?« 

	
��( ��ò�����ô
( 899: ; 8 =��(

¨�h� 8g
( ( ( ýýd�<þ<<(

�
���( 899: ; 8 = ¿ . 

���

( �íÂ��Á)?ú�5GÜ'�Zzû\}~�

GüW�"?æDß"Æ_v�K�C
 

(

 

��( �'� 8 Â¦�,�¿�� <D( 01( ?æ

0(

���( �(?« 

	
��( ��ò�����ô
( 899: ; < =�� 

¨�h� <g
( ýýd¿[9þ¿[<(

�
���( 899: ; < = ¿ . 

���

( �_Â��Á)?ú�5GÜ'�Z01\}~�

GüW�"?æ0"Æ_v�K�C
 

 

 

��( �'� 8 Â¦�,�¿�� �D( 01( �ù

�c¤U4V�U�(

���( �(?« 

	
��( ��ò�����ô
( 899: ; � =��(

¨�h� �g
( ýýd¿[¿þ¿[�(

�
���( 899: ; � = ¿ . 

���

( �_Â��Á)?ú�5GÜ'�Z01\}~�

GüW�"�ù�c¤U4V�U�"Æ_v�K�

C
 

 

 

��( �'� 8 Â¦�,�¿�� [ D( 01( �

�(��K2(

���( �(?« 

	
��( ��ò�����ô
( 899: ; [ =��(

¨�h� :g
( ýýd¿�<þ¿�:(

� � � � � � ���� ������

�����



�
���( 899: ; [ = ¿ . 

���

( �_Â��Á)?ú�5GÜ'�Z01\}~�

GüW�"��(��K2"Æ_v�K�C
 

 

 

��( �'íÂ�£_-e.	�4`zûÝ(

���( �(?«(

	
��( ·���X��_
899: ; : =g[/(

899: ; : =g�� :9h� :g
(ýýd¿<þ<:(

�
���( 899: ; : = ¿ . 

���

( �íÂ��Á)?ú�5GÜ'Ð'�È®�?Ë

àà��Zzû\}~gs"Æ_v�K�C
{�

�¹�4j�; :="À±ñ^ó��I^£B$X

��_ÁÂZ�'íÂ�a½¾3\ItuAB$



Cñ�;Xj	D�Nðqã�IP34�JAB

v_$
 

 

 

��"ÞA�(

(

�Y�
(

��( a2ú±� 99< Õü|�Õr <( À7y¹�

º�Üb(

���� �"ÞA(

�� ��( ±ì^22úÊ63( ( ýd8�¨(

����( 899: ; < =( ( ( (

���

� ¿�(ZÀ7y¹�º�Ü\Lz*$C�"�À

7y¹�º�_3jZü|\l0FZÀ7y¹�º�

Ü[\�ËÌA1À7y¹�ºWÍ#%Í¸Z�
(

� 8�( <ô��Ü23qC�mC¿�ZÀ7y¹�

º\WjFZ���Ü\lnZ3��Ü\³( Fl
(

� <�( À7y¹�ºL7ì[���èCÍÀC�

����èCÍÀC��ì�i�¦FM��Wj�

"l( Fl
� ��( À7y¹�º�Ü�_3�À

7y¹�º�Ü�Z4Õ\L�ÎmvFÀ7y¹�º

_3"­®$5�^®( Fl
� [�( À7y¹�

º�Ü�Ø¸Wì��ì�6��ÅÆFÀ7y¹�º

�Ü�ZØ\( Fl
(

(

(

���aM¬óÕ7"À�$7ÐE�¸b½���b( (

���� )��>z�ñ�����ñ�"ÞAñ«

/Z�ñÁ��f( (

	
��( 899<þ899[ ;}2½¾�Ï���.��(

( ( ( ( �(

����( 899: ; < =(

��� �

7db½�xn( � ¿ �(b½~iF� 8 �(b½ò

©(pQF� <�(½¾µLF77db½,-( � ¿�(D

���xnF� 8�(|³�7ÐF� <�(7Ð±uW

W³(a³F� ��(f4���ÖF� [�(Ó£´¢F

� : �(óÕ7#]M¬7³�53Ì�fF[/(�

Æ�ò�(b½­(

(

(

�Y�
(

��( ac�TÓ�4./äe»b(

���� l�S%I�](

	
��( �Â
./c�TÓ�423( ( ýd¿<8¨(

����( 899: ; : =(

(

(

�ûü
(

��� Z)ä¸�%WÆ�8,W�v�ò©)ä\(

�����)l�S%I�](

	
��( a_3)ä2b� [g( ýýd<[þ[8(

�
��� 899: ; �=((

���

�¸xP�røL���$)ä¸xPln´Ê

�cI�$o�W�vñ����Woò©)äL�

Ê${WqI�${WLû+�C
� ¿�( )ä¸F

)äÙ=W_GxP( � 8�( )äÙ=��n£B

lC( � <�( �PKABCSù�( � ��( �r

)ä´�qoÆ¸�( � [ �( �²'#ns$�2

��$�x�#%��Ç=E�"­®$¸�2( �

: �( �r)ä´�Öõ���$�x�#%�( �

¨ �( Þäjù¸LoCn�l0( � � �( ò©)

äW_G±²9(

(

(

��( ZM¬óÕ7�f4���{�\(

���( )l�S%I�]ñ��>z�(

	
��( a:\�^iÕM¸¬¹2º½¾ònb(

�:\�^M¬
� <�g( (ýýd¿þ¿8(

�
��� 899: ; : =(

��� �

899<þ899[ ;}2½¾�Ï��Û�ÞÛ¿ÞZM¬;�

óÕ7�Ðª"À�$b½½¾\"#mv*nBC

è��LoW"ñQb½��f4���{�L/�

�C
(

(

(

��� Z)ä¸ln��$�x�#%�¸³\(

���( l�S%I�](

	
��( a�¸ 8¿( b½W½¾b�ð«�¸¯r(

( ( ( ( ½¾µ
� ¿�<g((((ýýd¨�þ�<(

�
��( 899: ; �=(

�����������

�����



���

)ä¸xPq�·(
5�$�Î"­_vñ<=

�Gü"%û�Ë�WABv�Co�"ñ
&R>

)ä"#$��$�x�#%�q�mC{Wñ�B

j!´)ä��³�TABv�C{Wñ�l�ñ_

���¡ÎjZ)ä\"W�
mv_${Wñ��

?@j�nC���$�x�#%�ln�â*A)

äÙ=LGª�c�q�${WL³B�ñ)ä¸x

Pj��$�x�#%�¸xP³W�TAB$c�

{WLÁT�C
(

(

(

�	
��
(

��� Z)ä¸Wc�TÓ�42�Ö\(

����( l�S%I�](

	
�� ( ./c�TÓ�423½¾��3( (

ãä'C@D=P3�(

�
���( 899[ ; ¿9 = 8¿ .(

��� �

ZÒÓ�E)\L³CÆõñc�TÓ�4�zû

i��AL)ä¸xP"oW�ñ�BLc�TÓ�

4°ô�ð W�${W"Æ_v�%LW�*$%

Wj_�_W­o£B$
�l�ñ)ä¸L�AW

�$�I�B8ñc�TÓ�4�°ô
��]lC

ghL)ä¸FGW_G·�lnW_�­�ñÄ�

��$Ènq�$
{B
I��]lC")ä¸W

HIL�C�nzq�$W�B8ñ�Bj°ôgh

��AL²$q�lo�B�_lnI�$
�l�ñ

Æõ�c�TÓ�4�"­_vl#G�¯r{�j

��I�$
/��IjñW�"c�TÓ�42�

ÖLW]�Êñ�G�C�AB$c�RÕ�rôL

�Q�C
(

(

(

��(Z»�¦Í"­®$�£xP2M¸¬¹2º"

­®$q�¨ô�ëìLoW"2\(

����( l�S%I�](

	
��� � ¿8D./M¬23( ãäe�½¾2J(

ì�(2��Cña;3	
ûü�býýd¿[þ¿�
(

�
���( 899: ; �= ¿<.(

��� �

M¬»��Fië+W¦§�C��¨ô"­_

v'nB$á¦�Güñ»�¦ÍW�v�q�¨ô

"K¬L�vñ»��K|L)W_GÖ¬lnñÆ

õ�q�¨ôqoÆ¯rL��nl"�ñ¦§³�

�oL���C
W�"q�¨ô�»����AW

�vZ�£\Z�\�\xPLoü[�{W�Ö�

�(o»��L³B�ñ��Muq»��zûi@

ëL­{C$z>W�mv_$ÆELN9�C
(

�

��� ZóÕ7b½ln'$7ÐWM¬»�\�

����� ���>z�ñ�����ñl�S%I

�]ñ«/Z�(

	
��( 899: ;X�·^�Q�5·M¸¬¹2

º0�»�»¼½¾�3( ( ãäÑ�³Õ

-.�35Àc�@�÷µÌ���(

�
���( 899: ; �= 8�þ8[ .(

���

899<þ899[ ;}2½¾�Ï��Û�ÞÛ¿ÞZM¬;�

óÕ7�Ðª"À�$b½½¾\�xnW/��r

øL�Q�C
(

�

�

�4ù( ��(

(

�	
��
(

��� ZÄÀ±OPln�$?ÛÀ4P~C�Îr

5��3Ó34�L÷�\(

����( 4ù( �(

	
��( ./]�[23( � [:D^3ñQc^2(

�
��� 899: ; [ =(

��� �

¿:Ûòàæñ¥n�Lv�À4P~C�Îr5�

�Ð½�3Ó34�L"­_vñ{��Ð½ln�

ÄÀ±�OL¬¹"9��CfQ0À�=/Wëî

©����L[�W�v/��ñ�3Ó34�LI

��#G�¯rLRmvïÌqÕ{mv_C�lñ

SqOP�Ã�W�mC�lñ
C4[�Tj��

�O"��#G"à¶�C�lL��nl"�ñ¿:

Ûò�&W_G�ÜqÀ4P~C�Îr5�½ð�

à"Wmv��#G��Ü[mC�lLù:�®

C
(

 

 

���=
 

��� Z	
UV( �x�Ó=��=e��a?Ü¯

4Ñ¸Ú[WÀ4P~C�Îr5�ü��å[

�½¾��b\(

+��� 4ù( �(

	
��� a]�[2�b<<g( ( ýýd:¨þ�9(

����� 899: ; < =(

��� �

}2½¾�Ï��Z4Û(?Ûy�¸�"­®$

¯püK���W���¨\�½¾Ü��( «Ä¦

�
"#$�5�½¾��	
W�vñÀ4P~C

�5·ü���¬¹½¾¼LW_vñ899[ ; ¿9 =

¿9 ."Ï^_^2"­_v^£BC	
�UV
(

 

� � � � � � ���� ������

�����




