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Support for Representation and Share of Tacit Knowledge based on 
an Ontology -towards evaluation and promotion of robotic nursing 

devices- 
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Sharing tacit knowledge, such as experiences, intuitions and know-how, is important for organizational members to improve their 
competitiveness. The authors have developed some systems, such as DANCE and DRAW, for representation and share the tacit 
knowledge. This paper presents the method for extracting tacit knowledge based on an ontology and sharing the knowledge. This 
method can be applied to support to evaluate and improve robotic nursing devices and its operation procedure. 
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Figure 1� Overall image of context-aware instruction system  
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Figure 3� Coto DB to enhance co-creation ability for community of practice 

 

Vol.2015-ICS-180 No.2
2015/7/16



Īí´ơü�ƾǌíÖ 
IPSJ SIG Technical Report 

 

 

�2015 Information Processing Society of Japan 4 
 

Ⱥ&ɔɀ��@œû*ɠÒƽ DB(Social Infobox)[7]('*

DB@Ɖƥ�$ĀƠ�$	=ɶ 

� �*:
(LY DB @ºƥ�=�&%ɵƬ(=OQW

myƠî%Ġ;>=XzS@ŷŏƴ)ı
�&�µť=ɶ

�*�5ɵƜƅ)ĥ�$ɇ·(ŲÄevRQ@ŀǁ�=�

5)Ĥȋ(Īí@Ìɠ�ɵŵȿÅƽȦ&ăĥ��=�&)

ŃƥÏǺ%�=&ǳ�=ɶ 

4. 'WH5����H5Y93�� �!
7H�1��/�K�  

� ɣÿêŲÄ�Ȃ?>=�ȨƠî@{��&�$ɵƠîɇ

ĥêk[pBt*ĀƠ)Ô�� 2"*Í<ǡ3@Ȃ!$	

=ɶ�>;*Í<ǡ3+ɵ�ȨŲÄevRQ)ɔ�=ƽȦ

@ŵȿÅ�=ɞ) CHARM �ºƥÏǺ%�=*ǀȞ&ɵ

Ơî*Ȗɏ&ŵȿÅ��ƽȦ&@ǣÒ�=�5*HxYv

PzŵǙ%�=ɶ 

4.1 CHARM�'WC,�"���PH&)  

� 2�ɵ�ȨƠî*ŲÄevRQ@ CHARM):!$ȄƠ

ÏǺ%�=*ŰȘ@Ȃ!�ɶ�ɨ&�$ƥ	�*+ɵȉ

Ʊ*�ɗ)ɔ�=ŲÄevRQ%�=ɶȉƱ&+ɵɰɲǴ

)�	$ƳƯƟ*ɰ	ƭĩ%�<ɵ�ɯ*Ǎµɋ&ƿ	Ȅɤ

*ɓ%ǡǭ�çȹ�>ɵ�*ɋ¶)ƣ��òž�:-Ɣư

%�=�[8]ɶȉƱ+ɵºƥǴ*ƉÂĔ8ɋĆ*Ƣð('Ŷ�

(ȋâ):!$Ƴƣ��<ɵƯƜ*ĔÒ	�Ɇ!�<�=

�&;ɵ�*�ɗ8ƄƲ)ă�=]E^E�ğŲÜ�&

)_r"���=�&�ǀȞ�>$�<ɵƜƅ)ăĥ��

ŲÄevRQ@ŀǁ�=:
(Ơîɇĥêk[pBt�ƃ

5;>=ɶ 

� 2�+ɵōƝ[9] ,[10]@ì)ä 4)ǁ�:
(ȉƱ*�ɗ

ȂƗ)ɔ�= CHARMš@ŵǙ��ɶǣŧ&�$ɵȉƱ@

�ɗ�=�5*őƇ&�$ɵ�ǣŵņÞőĖ�ɵ�ūɫƜĭņ

ÞőĖ�ɵ�ƊƓ�ĺőĖ�* 3"*őƇ��<ɵ�>�>

* 3"*ø�(Ʒƴ*6&%ɵ�ȨǴ;�ŔĐƴ)Ȃ!$

	=ɵ��õŁ8ɵJUOqx@Ō��&):=ç½*¶

ŉɵȅ�ȨǴ)ūɫ@Í;�=�5*ɪ�*Ɛ£('*Ȃ

Ɨ�Ȃ?>=�&�ŕǁƴ)ȖȺ�>�ɶ��%+ɵňǆ

Śƴ)®ȾÅ�>�İɧ*3@ı!$	=ɶ�Ğɵ�>�

>*őƇ�'*:
(Ɯƅ*6&%ɈĴyĀȂ�>=*

@�ȨƠî;*ǵ�Í<ȣŪ('@Ⱦ�$ÌɠɵȻȖ�

$	�ɶ 

� �};ɵCHARM )ì#	$�ȨȂƗ@ȄƠ�=�&

%{ȫ��ȎƖ;*ƽȦ*ŵȿÅ�ÏǺ%�=�&�ǀ

Ȟµť�ɶ{őɵƠî%ŔĐƴ)ĀŒ�>=Ŷ�(Ɯƅ)

ăĥ�=�5*evRQ@ǨǮ�=�&+ãɡ%�=�5ɵ

Ż)ǁ�:
)ɵƠî*Ȗɏ&*ǣÒ@Ȃ
Ĥȋ��=�

&�ŕ;&(!�ɶ 

4.2 H5�RZ
�L0�<1�� coto-ontology�T

(  
� Ơî*Ȗɏ&ŵȿÅ��ƽȦ&@ǣÒ�=�5)ɵŢƾ

ǌ%+LY DB @Ńƥ�=ɶLY DB ±)ŭǜ�>=Ơî

*Ȗɏ& 4.1 Ǘ%ŵȿÅ�>�ƽȦ&*ŋÒħ@&=�5

)+ɵ�>�>*Īí�'*:
(Ĭ×@ĺ"*&	


Ĭ×#�*ìƶ&(=HxYvPz@ŵǙ�=�&�ŝƥ

%�=ɶHxYvPz&+ɵ��ɓ�ăȩ�Ʃ@'*:
)

Ȍ$	=&	
ŬƏƴ(ÝɨĬȦ@6!$ƚ�@�*Į

<ǎ ;Ȓ���ɵ�>@LxcpzS&�ɓ�ơȒ

@®ŝ%�=:
)Ś�Ȗ��6*�[11]8�ŴĦÅ*ŕ

ǁƴȍǛ (explicit specification of conceptualization )�[12]&

ÿǰ�>=ɶ�(? ɵLY DB �ı
Īí�'*:
(

ǹŘƽȦ@ĺ!$	=*@ŕǁƴ)Ś�Ȗ��&):!

$ɵ�ɓ+6&:<LxcpzS�Ĭ×´ơ@�=ɞ*ɵ

®Ⱦìƶ&�$HxYvPz@ƥ	=ɶŢƾǌ%+ɵ�*

:
(HxYvPz&�$ coto-ontology @Ț��%�=ɶ

Coto-ontology *ĀȆ)+ɵHxYvPzGXCS&�$

Protégé[13]@ºƥ�ɵȖȺȓȟ&�$ OWL[14]@ƥ	�ɶ 

� ä 5 )ɵȚ��* coto-ontology * is-a ɜĈ@ǁ�ɶIs-a

ɜĈ&+ɵ�ɓ is-aÂƚ*:
){Ǿƴ(ŴĦ;ƛſ(

ŴĦ/&¶ɩ@Ȃ!�ɜĈ*�&@Ļ�ɶŢƾǌ%+ɵ

coto-ontology *Ț�)��!$ɵǔǴ;�ƾǌɒƳ�*O

QWm[3, 4, 15]*ı
Īí�'*:
(ŴĦ%ŵĮ�>$

	=*@¶Ŧ�ɵLY DB �:-�>;*OQWm)ɉ

§�=&	
lZtBEYƴ(őĖ%HxYvPz@ŵǙ

��ɶăȩ�Ʃ*ŴĦ@ų5$ɰ�ĵȩÅ��}�Ĉ)ɔ

�$+ɵœû*YUeugtHxYvPz[16, 17, 18]@Ë

ǳ)ɵĤȋ(¡į@ɈĴ�=)ƪ5$	=ɶ¯�ƴ)+ɵ

LY)ɔɀ�=ŴĦ&�$�Occurrent�ɵ��)Ë¾�=

ŴĦ&�$�Continuant�ɵȖɏ�>�LY�'�%ĀŒ�

>�*@ǁ��Place�ɵLY*ȯ@Ȅ��quality�ɵLY

*Ȗɏ�*6*%�=�Record�ɵŖɓ)ɔɀ�=ŴĦ@Ȅ

��Time�@ÿǰ�$	=ɶ�ɓ;~Ĉ)+ɵOQWm

�ı
Īí;ĵȩÅ��ŴĦ@2&5$	=ɶ��,ɵ

DANCE*ı
Īí+ɵ�Record�*ƛſŴĦ%�=�ŲÄ

Ȗɏ�*ƛſŴĦ%�=�ƨ�ȼ<Ȗɏ�&�$¶ɩ�>

=ɶ�*Īí+ɵLY@Ȅ��Occurent�)ɔ�=Īí&

 

ä 4� ȉƱ�ɗ CHARMš*{ɋ 
Figure 4� A part of CHARM tree about ulcer pressure injury 

Vol.2015-ICS-180 No.2
2015/7/16



Īí´ơü�ƾǌíÖ 
IPSJ SIG Technical Report 

 

 

�2015 Information Processing Society of Japan 5 
 

�>@��ƴ)ĀŒ�=�@Ȅ��ServiceReciever�)ɔ

�=Īí&Ȗɏ�&;>�Ŗɓ8ȖɏǴ('* Record )

ɔ�=Īí;ŵĮ�>=&ÿǰ�$	=ɶ 

� �}* coto-ontology+2�ŵǙȽ�%�=�ɵYUeu

gtHxYvPz@Ëǳ)�ɵĵȩĔ*ɰ	ŴĦ@Õ4�

&;ɵ�ĞɵviUY�ȨŹà*vKĪí('*Ő�	

Īí@ı
ɞ)6ɵȴĢ(Ĺę%{ȫħ@Č��)LY

DB *Ƀƥ@Ȃ
�&�Šĝ%�=ɶ�>):!$ɵƠî

*Īí@Ìɠ�ɵƜƅ)ĥ��ŲÄevRQ*ŀǁ@Ȃ


&	
Ơîɇĥêk[pBt*ìƶ&�$LY DB @ɇƥ

ÏǺ%�=�&�ǀȞ%��ɶƠƜ%+ɵĤȋ(ŴĦÓÿ

& is-a ɜĈ*ŵǙ)ƘƖ@Ě$$	=�ɵ�Ğ+ɵis-a ɔ

��ö*ŴĦɓɔ�@ÿǰ�ɵƠî;Ġ;>=Īí*Ĭ

×Å@ĿɁ�=ɶ 

5. �
�  

� ŢǊ%+ɵMzbQƠî*řɱƽ*ȄƠy®ŝŅŃ@Ļ

Ô��Ơîɇĥêk[pBt*ŵī&�*ìƶĲȃ)"	

$Ǡ���ɶƛ)ɵ�ȨƠî)�	$ìƶĲȃ&�$*

CHARM &LY DB �ɇƥÏǺ%�=�&@ǀȞ��ɶ�

Ğ+ɵ¯�ƴ(Ơî%Āɞ)řɱƽ@ȄƠ�®ŝ�=�&

)ă�$ŝƥ%�='
*ŰȘ&ɵ�>)ì#	$ɵ

viUY�ȨŹà*ƉƥőƇ@ņÞ�ɵÁŧș�@ŅŃ�

=�5*ĲȃɒƳ@Ȃ!$	��	ɶ 

 

� VX�  

Ţƾǌ*{ɋ+ɵǢƋƤŲƹviUY�ȨŹàɒƳyĄ

«�Ɂ�Ų%ĀŒ�>2��ɶ2�ɵŢƾǌ)�È½ɦ�

2���Ȩǲ��¢Œȗ ÚªǿɵKtzehzm66 7

A*ƵŶ)ġǂƨ�}�2�ɶ 

 

.M@G  
1) ÉƣÀ¥ƹ: đĮ 25ĒĔ�Ȩ�ɚ�ŲƜƅíÖɳĒíɴ, 
http://www.mhlw.go.jp/topics/kaigo/osirase/jigyo/13/, (accessed 
2015-06-17), (2013) 
2) ǢƋƤŲƹ: �ȨviUYjzStMDY , http://robotcare.jp/, 
(accessed 2015-06-17) 
3) ǅÊƽý, �ĊŽ�, |ȶƈɢ, ƕċɟĘ, Ȋţķ{: ĪíĿȁ
@ƥ	�ɰɲǴ�ȨŒȗÔ�ƨ�ȼ<ŲÄŅŃOQWm, �Ďƽ
Ǻü�Ȥōȝ, Vol.28, No.6B, pp.468-479, (2013) 
4) ƍȷ¢ùɊɵǅƦȮ{ɊɵȊţķ{ɵŢţɛ{: LYyXzS
gzQ*OQWmɒƳɷ�*ìŢŵȿɵǒ 29á�ĎƽǺü�¬æ
ø�ȥƒȤōɠɵ1K5-NFC-05b-3. (2015) 
5) Nishimura, S., Kitamura, Y., Sasajima, M., Williamson, A., 
Kinoshita, C., Hirao, A., Hattori, K., Mizoguchi, R.: CHARM as 
Activity Model to Share Knowledge and Transmit Procedural 
Knowledge and its Application to Nursing Guidelines Integration, 
Journal of Advanced Computational Intelligence and Intelligent 
Informatics, Vol.17, No.2, pp.208-220 (2013) 
6) ƍȷ¢ùɊɵȊţķ{ɵŢţɛ{ɵĺ�Žŕ: LYyXzSg
zQ):=o]yLY#�<ŅŃɵ�ĎƽǺü�ȤōȝɵVol. 30ɵ
No. 1ɵpp. 383-392, (2015) 
7) ƕċ ɟĘ:MPFQYŹǺ):=9=8(HxYvPzŵǙ
@ÏǺ)�=OQWm*ŀŮ, ǒ 22 áRkxWCUJEFd&
HxYvPzƾǌ��Ǌɠ, �ĎƽǺü�ƾǌ�ȭŎ, No. 
SIGSWO-A1001-07, pp. 1–8 , (2010) 
8) ntJk[pBt: çȹħƔư, http://merckmanual.jp/mmpej/sec
10/ch126/ch126a.html, (accessed 2015-06-17) 
9) đǽǩú: hzmft`zȥĕ 2ǝȢǈWIQY 1ǅǄy�Ȩ
*ƽȦ&őƇ, [TDüɬ, (2012) 
10) đǽǩú: hzmft`zȥĕ 2ǝȢǈWIQY 2�Ȩ*Ā
ɞ, [TDüɬ, (2012) 
11) ƑÎơ{Ɋ: HxYvPzĎü, Hzmǃ (2005) 
12) Gruber, T. R.: A translation approach to portable ontologies, 
Knowledge Acquisition, Vol.5, No.2, pp.199-220 (1993) 
13) Stanford Center for Biomedical Informatics Research: A free, 
open-source ontology editor and framework for building intelligent 
systems, http://protege.stanford.edu/, (accessed 2015-06-17) 
14) The World Wide Web Consortium: OWL 2 Web Ontology 
Language Document Overview (Second Edition), 
http://www.w3.org/TR/owl2-overview/, (accessed 2015-06-17) 
15) |ȶƈɢ, ƍȷ¢ùɊ, ǅÊƽý, �ĊŽ�, Ȋţķ{: �Ȩ
evRQ*ȔƎ&ȖȺ, ŔŢŹůü�Ȥōɠ, Vol. 81, No. 822, 
p.14-00207,  (2015) 
16) Masolo, C., Borgo, S., Gangemi, A., Guarino, N., Oltramari, 
A.: WonderWeb Deliverable D18 Ontology Library, http://wonderw

 

ä 5� coto-ontology)��=JrQɜĈ&HdPFJY

ev`WCɜĈ 

Figure 5� Class hierarchy and Object Propery hierarchy in 

coto-ontology 

Vol.2015-ICS-180 No.2
2015/7/16



Īí´ơü�ƾǌíÖ 
IPSJ SIG Technical Report 

 

 

�2015 Information Processing Society of Japan 6 
 

eb.man.ac.uk/deliverables/documents/D18.pdf, (accessed 2015-06-17) 
17) Mizoguchi, R.: YAMATO : Yet Another More Advanced 
Top-level Ontology, 
http://download.hozo.jp/onto_library/upperOnto.htm, (accessed 
2015-06-17) 
18) Basic Formal Ontolgy, http://ifomis.uni-saarland.de/bfo/, 
(accessed 2015-06-17) 
19) ȊţĨÐ, ǓčþĜ, �ţģ�, �ţŕǯ, ɰŸĘŨ, đąŕ
ǯ, Şɋ°Ň, ƑÎơ{Ɋ: ƷƴĻÔ*ƺȨİɧüǱ)Ô��Ȉ
ŊȐƖ;*ƽȦɕȏOQWm CHARM Pad&Ő�ƺȨďƾ�/
*ĀȱƴƉƥ, �ĎƽǺü�Ȥōȝ, Vol. 30, No. 1, pp.22-36 (2015) 
20) Torii,� K., Uchihira, N., Hirabayashi, Y., Chino, T., Yamamoto, 
T., Tsuru, S.: Improvement of Sharing of observations and awareness in 
nursing by voice tweets, The 2nd International Conference on 
Serviceology (ICServ 2014), pp.68-73 (2014) 
  

Vol.2015-ICS-180 No.2
2015/7/16


