
� LX=TO�1\ċ�µ
�2)�	 

 

G[D�w%�àZĊØcm!�%ÿĔ � 

 
`º ��ĖKazuyuki Nakamuraė 

 
³É�� î�¯Ö�ċ 

JST ��
� 
 
 
� G[D�w!&Ę>YJR[D@NRW[@SY!÷ÍG[D6ò���Ę~�x

Ñ & 14#�£�6 3�,%¦Ê �2ĘÇĂ�ZÌË�%rČ$���Ù�

����¦Ê �3(`ºfĘ2005)ęÇĂÕĂ$���&ĘX[WYE$03È�Ā
Ú;:A%Þä á�4��5/3�IDKT9v¼��1-5�3Ĉ2ĘÇĂÕĂ

6Ã­��>YJR[D@NRW[@SY$03č¶bÍ&c�]^}ñ �3ę�

%\²ĘÇĂ$Đ��&ĘÏÖLXCA%¯ÖQGVw
ĕ�$#�4��2Ę>Y

JR[D$03bÍúæ%�,%�Ċs#t¶o�6ü��3�!$02ĘÝ¶Ú#

bÍ$Đ��&ĕ�è�6¨��!
}ñ �3ę�� ĘÕ�%£� �3÷ÍG

[D6Ċ�ÇĂQGV$z2Ć+G[D�w6ó	�!$02Ę�%´� Ċs#t

¶o6qÀ¥�3�! Ęè�%ĕ�b�
}ñ!#3ę�%eì*&Õ¾%�Çb

�$���-l54��3ę 
G[D�w¦Ê&�)�)#-%
�3
Ęć�l543G[D�w¦Ê&Ę¯Ö

Ú#÷Î�1&ĘÐ¤åďQGV$��3Ð¤«�%�Ĕ!ª
3�!
 �3ęÐ

¤åďQGV&Ę´ďÙ��3�@AFOQGV�!Ę÷ÍLXCA$�¡�3�÷

ÍQGV��1À¥�43-% ĘM9BíúQGV%\ã!ö3�!
 �3ę�@

AFOQGV�&ĘÐ¤M<HV!�	´ďÙ��3ßÔ�¯6¨�ĘG[D�w$

���&Ę>YJR[D@NRW[@SY$��3@NRW[@SY�¯6-!$À

¥�43ę�÷ÍQGV�&Ę~´Î %÷Í$�¡�3÷ÍM<HV!�%´Î %

Ð¤M<HV6�¡g�3QGV �3ę÷ÍM<HV
_
14�!�	»i%-

! %ĘÐ¤M<HV%»ig�ßÔ.�4$���«�o6_
3�Ĕ �3ę�

%0	#«�6_
38V?UBO&ĘG[D�wrČ-�,Á�#rČ ĎÙ
ĉ

7 �3rČ �3ę 
�%0	$ĘG[D�w¦Ê$���&Ę�#�!-PDQGV!�%«ĀLXC

A&¯ÖÚ$&<U8 �3ę�%�,ĘÇĂrČh� ���-Ę>YJR[D@

NRW[@SY
À¥�4ĘúÍG[D
�30	#@AFO �4'ĘĊØ&ÖĀ

Ú$&}ñ �3ę�Ē$ĘĊØrČ&ĘÇĂ�ZÌË�%rČ�� #�Ę×�â

�(Nakamura et al. 2009)Ę�Û��(Shuku et al. 2012)Ę¹±â�(Ito et al. 2017)
!���rČ$) §������3ę 



�%\²ĘÇĂ��$đ1��)�)#rČ$���G[D�w6ĊØ�3!�	

÷Î�1&Ę�$ÿĔ
���3ęm
'Ę@AFO%´ďÙ�.÷ÍLXCA$�

�3�^ß���6"%0	$ü���10��Ę@AFOQGV6�
�!�!÷

Í6�.��´%è��]%Æă&"	ð
3(� �3�Ę"%0	#«�8V?

UBO6Ø�3%
�Ċs� �3�Ę#"
pkÚ#�Ĕ!��©�143ę�%

0	#Î&Ę·Ü%LXCA
���3#"%êç#â�Úué�� #�Ę�Ē]

%úæ>AH#"$03ué$03ćj6"�) ý��3�!���ĘÞäLXC

A]%ué-Đn�3õē#�Ĕ �3ę 
¸Ùô &Ę)�ĘG[D�w%�àÚ#¿¢!��w$���þ³�3ęÅ$Ę

����%ĊØcm$���Ę]û$á��ÿĔ%÷Î$-Ċ�ù4#
1þ³�3ę

�1$Ę@AFO��ĘÄ½�ïĘUncertainty Quantification #"%�ąrČ!%
Đn$���ù4ĘG[D�w%ĊØ$��3ÿĔ!�%øÈ$���ĉ,��3Þ

ä$���ëd�3ę 
 
āĄ 
¸Þä&ĘJSTĘ��
�ĘJPMJPR1774 %®¬6{��-% �3ę 
 
yð°Ò 
Ito, S., H. Nagao, T. Kasuya, and J. Inoue “Grain growth prediction based on 

data assimilation by implementing 4DVar on multi-phase-field model,” Science 
and Technology of Advanced Materials, 18(1), 857-869, 
doi:10.1080/14686996.2017.1378921, 2017. 
`º��Ę]ČÓ�ĘÂ|ÜaĘ�G[D�wĚ�%¿¢!úæ8V?UBO� í

ú¯ÖĘ53(2)Ę211-229, 2005ę 
K. Nakamura, R. Yoshida, M. Nagasaki, S. Miyano, and T. Higuchi, "Parameter 

estimation of in silico biological pathways with particle filtering towards a 
petascale computing," The Proceedings of 14th Pacific Symposium on 
Biocomputing, 227-238, 2009. 

T. Shuku, A. Murakami, S. Nishimura, K. Fujisawa, and K. Nakamura, 
"Parameter identification for Cam-clay model in partially loading tests using� the 
particle filter," Soils and Foundations, 52(2), 279-298, 2012. 
 


