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Towards Building Knowledge Base for Elderly-Care Actions

--Extraction of ways-of-action-achievement in bathing support actions
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Abstract: Sharing and transmitting knowledge is one of the issues in elderly care services because of

shortage of human resource. The authors built and published “Example of structured manuals for elderly

care” as computer interpretable knowledge resource to disseminate procedural knowledge in elderly care.

The current version of “Example of structured manuals for elderly care”, however, are described in the

manner which is not well structured. It causes difficulties for knowledge users to detect which parts can be

reused. Our aim is to make the resource more reusable so that, in this paper, we focus on extracting the

knowledge why and how the actions achieve their goal through the analysis of bathing support actions.

1 Fi
1.1 &=

mEM L ORI, HARDER - M= X M
R SEBRIT THIR L TWA[8]. WATL T, Jri#
A ORGP OFRE L 72> TEB V9], AME
MICIER BN EE > T 5.

EFDIX, TNETITNEBY COHBIIN#E~
Za T ANEHENTWARWZ LICERL, T#
OEEL~=a2 T VO] 'L RSN HEEEE B
R oSk L, FHEMEIRTRICEE Lz O
R LABI L CE[14]. T EHiE L, AMK
MZ220F TR Z EnHskX, #HE~OBE L
HTEDHLDOTHD.

LIL D, [ #EoiElt~ =27 Lol
EHMA SN T ZRWERYA S 5. ZOBHDO—D
Wi, SRSt ThL IR LND. £
D=, —FEHE LT b O ESIH L, FFRIH
LCH LW =27V EBET S LWV o HRICR
METhs. MAT, HELOBEANARHETH D
7202, B LW AR, i~ =2 7 oM

1

https://github.com/satoshinishimura2460/Example of str

= DX D RBERITHMES N TNDDOEEET D
ZEDHELWE WO HER D B

1.2 B

AHFGETIX, 2D X 57 [Nh#EOREEb~=aT
LD DA AT A BT D R L D 155
fEdRE i LML 22 2B ET 5. FiC
TAZENERL, ZTNEEKRT D OOHER
FED L HITEREND D) E IR EEaR 3
5. Tk, [TAZLERT 100K NEALET D
Z LT, ATAIZET DR OE ) e IR B AT EE
WAz EERET.

1.3 &Rk

AFIILULTO X 2 IS D, 2 FIZT [ri#
OEEL~ =27 VOR]] OBEE L ZOFBEIZ DN
TikR%. 3FIZT, 1TAEZTIRT D7D DR/
fre UCEIR L7z BB Uc 20T, BIEFgE
ol L7an OB A2 iR~2%, 432T, ABIrEh
1TA2EEs, FREHET 27200 HATEN
KElk~5. £7, NBIITAIZBET 2 m#% 4 —
EDOBLEN L FELEZITS . KIZ, ZTIobH

uctured manuals for elderly care



ENDHREZTRT D 72 DI LB Aol % B
5. ik, BEEUBEEE AV, R kBt &
AT, FROMBILEZIT 5. ®EZIC S BICTAR
PEEDD.

2 NEOEBEIEY=27 LM

2.1 &

EFOIX, MHEEBICET AR T & A
FROMN, EBE LI D ¥R 8 FEH ARG
LTz (F1B3H).

X1zl (NI 2R3, Ao Enizluai
N—2DITAEZRLTEY, LicEINITAEZ B
LAz C, TOHMEERTDZDDHTK
X, ETOITAMERSRTRIT S, ZoflT
%, TN+ 5 2eam ioRAELT, 20O
T2 DT 2 ORIIN BERD 7= DICHLETH
HZERRBELTWSD., ZOERDT-DDORYNNE
BdH5E020%, RIS Lo1Tanb, FIChE S
AL DATARBN DI b /e DT 25\ 2% L TR B
%, ZOHMERBRIE, TICERE S AT AICK
L CHPRmIICEH S 7, HRERDO D OFEM 7
1TTHNENEND. 174/ — FOERICEEIN
LEFE— KON, BETEIND LD, 174
FRE 1 TREOES] o THER] ITHY) %2R
BT 5. BIzIE, TAIRT D) 1741%, FHFICE
STEMIND. ZOBNIZRND, 174/ — KD
FHFORCOEFE ) — NiX, VA7 &R, [
(2, HIERD T2 O 25035k S v 2800 (41
[XEOEWR) © [ZOHEIZ) ITHEY) L, 174
THOWHRTW D EhEICRT 2588 (K1 TR
B o TEhEEOME, R E) ITHY), 4
st 2 (X1 TREOEW) © 4o R
) HY) bLiEmE LCRRbEns. £LTC,

1 NS b~ = = 7T L OFEHER

NEEBOEME | TR
BEHABY 277
NABI B 253
BN 247
EEIE 236
BRI B 226
AR 2 197
HkET 7 170
RENY 140

1T 2R A AT R OB & LT, NEFFBIFR
EWHTIATATRE 7R BAFR S 2 N EHURFD & Hidp DA
MCRIIND.

22 RE

1 Tl L 9IS, — MR Lo b~==
TNESEL, BAMTL7202E, UTDX 572
PN D D .

2.2.1  ETILORIDTEARE

(D REElL~ =2 T VO] 2RSS 5249)
Mo, ERTDHMERDCNET AR 2, G
(ET DT IACHES TR, T DE 2 5 ~DJESF
DAREL TV, #BlziE, KM1osd#EEb~==
TTE, TABT L) LW 1TABRRIE, FiRo
THERPMET-NTRIBIC 2 D Z E2EL TV DA,
ZOEOICHERMTAELE L CRRIRESN WD [k
T51 0%, TART 5] BOZERIZESEIITERR
L7720,

ZhuE, Rl L7 b oz AR oSt~
=2 T VOB EarAaA A TR E ZEET 5 &
IENHFEREEL THEELZZOTHD. 2FED,
NERLG CORBEOU—7 7a—%2 KB LWL
RN ET LD FREHTIRE L= Z SRR T
5.

FSANEIE L2 £ 2o mkitR <, ik Lz
PR OFFIFHRFC, HERFIHE R ED X 5 e ilAa TRl
WBENTHFRTH L0 Z W5 2 &2 REICL,
EOEIER A TRE/R O & HIlr4 5 = LN EEL
<75.

g#ﬂ

222 ARERBT 2O OBEEBI R
At

—PERERR LTRSS b~ =2 T VR SR L, BRI
THEDITIE, TARMOBEUMEZ Tt &0
Kkobis. BlIZIX, TBETS) & BEdT 5]
X —RT5 LREBEDITAICR 2 57, 2E LVVREE
DN EBZ2LE, AiElE FIHEEXZ TS
DPENTRRy RNLMOHDIZZE D> TS Z
X b, ®REZ, FIHEOMEREN LD S
TWhZetzohsd, ZoL itz sb e, =
NENOITZHOELMEZ, ED L5 7R E LuikEE
WCEZDZETHIMNT L > TERT D2 ENHK
5. FOREDITIE, WEE(bERTIEREE Y FAK
oD,

— 5T, 1TAIIREE (LRGSR L5 THD) (12
rFoTHHanTna, Biko hi#EOHE~
=2 T NOfl] T, REEELEZ O INRIE



ANBIBY (1/15)

1. SHOFERERD
(B2 OfEe % RERICIR D)
2. B EREERT D

(UneyF—varvsh®R U7Lbyya)

WP ) |3 sEomEmL
. (et §72LAH A3a=Fr—>av)
‘ ART D

R =2 TLTIE

p S
T | BB o AC
~ — VA 8 Jl < J
oo EhobbE
e Y]
ADE ‘ T&a H T5b ‘
A J ! A J

1
1
1
1
I
1
1
1
1

ohaihE 55
1-3 1-4 1-5 1-6 1-7 1-8 1-9
3-1 ((FIFZE 41 (FIFE 5-1 FIRE 6-1 FIFA&E 7-1 8-1 8-5
ANBD gz g K[ EIE B - BR ‘AT =
#lEES 2 HETD HETD 25 +3 +2 RET B

® 1 Mk~ == 7 A0 —F (BB — i)

LIeEEXFHE LT ENTWD 20, £D5)
HeL, WREZR DITMGMm AR IR Yy MBS
MEtb L L R 5.

RIS, RIBZ(L KT DRI R DR
FRICOWT ORI THL L. B2, X
v RO EIZHMAEDNND L0 2RI, Ny FER
AFEORONMERRICE > TRIINLTZD, 0D
&9 7 E R E O BB EIC OV T H B AL
Th5.

2.2.3 ARORBAESRKRE

FRE OB L LT, flit U707 A R AR AR
AIREZR L CRBLT 2 HIEIZOWTHRFTT 2 LER &
5. BURO Thi#ot i l~==27 106l X
RDF (Resource Description Framework)?> Tk L T
WD, HARUTHY T AR
IX, ”http://coto.pj.aist.go.jp/ontologies/structured-
manual#Achieve” & W) A7V =7 N a X7 4|2

EHLTLES TS, ZOEBRTIE, | ZETHKR
ko, B ERDITA%ERT HHEMR%ELZRE

THIENEL.

EOXHI Y —nNHERANLDON, FOXHiAF®
—<EHWTRIHTD2O0% AT ERE LT £
THET O0ERH D.

3 BEEERIRIERE A A & BeE
R A =0
Kitamura et al.[%, Z0i%k L0 B o, N THO
BEREZ KRBT D 72O OMAA ZFRE L TV 5 [6].

2 https://www.w3.org/TR/rdf11-primer/

T, BEERAICAR D L RRREEE O BN EE DT
BEARREHZ T REICT 5 b DT, FEERTHLEBND
L2EZZHTHD.

ZOHRT, H ORI SHEREDRINT L > TiE
REND & &, TORRESR EBL T 2IRILZ &1L
L7=b O BERERR R EFEA TS, 22 TOR
wx, FABESSEERMREMITEZEL TERY
HARBIG oM IE 70 KT, WREIER T & flak
HETIE, BERERE S A b o YU —[5]% WV CEERR
TAREERE L E M RE A LRSS, Zhuc kY,
— EINTRERICESS HFRGEER E 2D, MAEOHEE
P & FEMEDOFRR AR S ZIT 42 5. Nishimura et al.
X, ZOBXHEEESTICEMAL, BaiEoE
FA R E [FRRIS, BT 2 O AU DV THEAE
b 24T - 72[13].

4 ANBNMBITAIZETA2AXDH
t

2 ETIRATRREE MRIRT D721, 3 | T~
EZFICESE, FROMH &Rkt
Tz, ZOBIEE LTIE, KRx 2N #EF—E 20
RS HH T, £ ICHE L TERI D AR
BT A% T, 22 Hi TR~ EEIC RIS < B
TUTDOEZ v a AT Tt LA T 5.

4.1 NBNTBITAICET 2MBOBEEL

9, ABITBTAICET S b~=2 7 L%
R4 5. FEEIZH 72> TIE, Kitamura et
al. DRERERY Fnsk S A Mt 22 [6) 21T A R L T=



EES??JL —)1 =400 — PEE — us\l F}»‘J o — BERLD
TaIAU
L3R

T4 LY 4 4 62 il
Q’IJL'C — EFTD — iEE — FENOH — FH) ﬂ”? — RECEh -
FEDMA kl M *i% ElEnicEh 2B TH<
AT EHi< = THL

! B
hTHS |

s HETE s Bis
BEAD 3 FOE —
IV ms ERETD BAD
I — R FNOBE
El EWMET D
[1: izE
5 s (BB |
HRETPR — FHELSH i
LIV 4 fell=rs Ve fl~FAEHE< EHTD
Bl [k 18 &£IEHE TSm=
83 £IEHS WSS
B uewr 21 i s/
ENE —y BEFEDR —y  HEEE - TEPEL
REHC rast {27 UTE\: FOETIC
¥ FEH< : =T oy
E £ 3R i
< ws w s s ws ws \

cisoiE
<

HAD

2 FEREEALEL D
Convincing Human Action Rationalized Model (LAF%,

CHARM & FES)12[ICHERLT 5. ZAuig, M1
T4, TAERCEL > CTERINZRZYD—>
OARFEZAL L LT Z ), T—2oDfT AT L 0 EEiZe
K EDEBDITARINC K-> CTER SN [12]1E
WZDBE2FThHDH. REENRBT H71-DDEE
LT, MEEAA Y b e Y— 512 iz,

AL, FROMAMEORR L LT, ABAT
ZHO—fExRE L (K228, ik s
{ELZb 00— %EX 3 1RT. TD [#EORE
fb~v==2710fl] <Ti%, NTERTH) ZL%2HH0
LT, WREmAEZThEINC L THAE Y
JHENIEXHFRRIN TV, FEELT D8
W2, BEEERE S A b U—E2 B L, 2FE LURRE
DAITH DD, TIEERT D7D ORI DR RE
FDORINIMTH L0 EEMR L. fERE LT,
ZIZTIE, NERT D) ZliE, FIRAFORENS
FENERVERS | 22 THDHERIL, TDODHI
ST N ORENEE I Th 5 AN, 1ERE
ATl SN TWD e DI L L. S
£oT, FA—DJRET, B ERHEE SV
LTWLEWS ZEERETHZENHKD.

42 AROMEBLICDEGHR S OEE

WIZ, MSEHRO-DOHEHE LT, by X
VA kv Y —"To 5 Yet Another More Advanced
Top-level Ontology (VAFE, YAMATO & FES)[111% A
W5, byt had—X, RAAL A
BT — T HERIZ, ﬂ%ﬁiﬁ% B LRl
T 51D DO— K72 BRR L BHRRE 525 b

3HDHLOOEKEHFORRICONTELET S
Mereology & & d & & DD OBEGERFRIZ DWW THE

FIREQERS 55N ER YL

E]

s EnORDEEhEG LT

7 a 10
BUELCT BREFNESNT S — FNOMETS

it & E T

FHICERETEI LD

16 az
FRIIHEFEAERD — TR ETFES S

A——

3 FHEEL % O (L~ = 2 7 Lo

DTHDH. YAMATO 1TV o0dH 5 kv FL~UL
Frhuy—0FThH, FMROFEMEREL, FA
AvF L b —HBEOBRICEHTHS.

4.2.1 XNEYPERRT LMEOEE

I BB DT A DRI & Y 15 DS
Z, ~ ANz b - TTPOMEL T Z LITWNET

b5, Z T, MELOHEPETEN D G & 5
HETHICE ED. SBOITEHTOWTIE, 5.2 i
TR 3.

4.2.2 FEBREREITLHIEHSDOEE

YAMATO Ti¥, BFREEEIC W TR %<
7o STIEWN 5 23, Mereotopology® 4 Ze 8l 7~ 5 &

T TH D728, ALERIFROIRIEZL L A2 Ftik 3
57212, RCC (Region Connection Calculus) 8 55 ®D
Qualitative Spatial Representation (QSR) D &1 R.[2]% &
Ei, BSREEEmLT.

43 —MAFEHRBERICE D AKX DMERIE

FRERAT L7200V — LT, A bhry
—TF 4 X THIHEE[N0)EHANDL L L. ik
X, AENOBERITEE L CTFEIET 5 v — U lEE
BRI D Z LR A Fr YT ¢ 4
T, [(]TRENTOHEREMEZH O ET#E L T
WA, AT, 1E1EE World Wide Web Consortium
W2 X B8 & 7> TE Y Web Ontology Language
OWLHMZ L oAbz b3 s LTy, Flik L
FN7%I% Semantic Web community OILH 72> — /L |k
T EnifETExs. 2L T, FRoitdl

%29 7% Topology Z AN o BRGw

4 https://www.w3.org/TR/owl2-overview/



MEShEBEST

i1 macra =-<j macro
PALE T [(rmas) B

v << {FEHE) BEFHS

el [[Zea]

. << (FBHE) BOSTIRGRFRIIEA
=]
= <= (FBSE) BSHSeIBRRTISN
oL EE

oo = <ERATEmicre
[ ]

il

X 4 FryERT7 DRtk fl

e UL, E BB O R L [4] 0 Fn LI
DSNT T2, K4 1258 p) & =9,

¥ 3 12R LA b~ = = 7 L O S &
N AT 19 THo7=. ZnbolAMotEm
P, FEMEEZAROICRET 572012, 5k, — K
Bk BRI IS < TR oML 21D 5.

5 $EEm

5.1 ¥a1%

AFF T, INETITHELEZ IN#EO#EEL
<=2 T VDF] ITHOWT, EBEhE LTHLTZO
HBICHFHT 27D 0B OWTHER L. 20
M, 1 =T LR E DR RIHME, 2. HE
FHT 5720 O SIEPEN R MG, 3. HROFKH,
FEPRBHTh-oT-. TS T 5T
ANBITBAT 2B 2 ik o — a2 plE s LT, i
REFRR D 58+ & HEEOH Y FLAZ DN TR~ 7. 5%
HREICOWTIE, S2Hi TRt 5.

52 SEDFEBERE

AEIOE Y LA TIX, REEAERBLT D700
Ry M E LT, BEEMEA Y e U—[512 A
Wiz, LasL, BEEERL & A Y b a P — 13 EAD IR RE
PAGICERZ Y CBREAThD. —F, %
DG T B T DT/ ERBT L E2EXD
&, IR E LA O BN B DH[T]. F
7=, R ST HEHEIB BT DA H O 7= 04
A o U—E AR A TEY[16], KEESH
L7 bEDH 0,

THICHKTDABOREL LTiE, BERBC
X, BEfFoAr buev—[312 AV, Fns5oMo
REEZL DO —RF R £ CIIE LRV L2
FEL TS, KB TIE, KHREEZE Lotk
FIRTIT Wz, RBZELOFER L8 2 I3t L

THMREHIMEOND L2 EDOHMET
5.

AEIOEY A TIE, e L TRESNLM
SOEEHIIITOT, ABITBMT AT 5 Mk i i
LT DBRICBNTZFELZIIET DICE Ez. %5
WNZRR D 15 282 FRNC & THIZET 5 2 LI A
Thdled, ZITHHEEOR LRt KDZ L%
—EDHME L, ConceptNet [15]X°> DBpedia [1]%F &
DOFHF 2B LT, L TWAEEDOHI R AR
HDHZEESBORELTS.

BRI SIC DWW T, ARED A TlE, RCC8 TH
SN DEERBROREBM LT, EBEONETAEZ
KET HERITIE, K0 MR ERRE KRBT D44
ERHTL DI ENHEESND. QSR DS/ B
TlX, EMEREOME BIfR, BRRfEZ2 KRBT 2 BEm Y
MREINTND[2]. LEIGLTINDDOHEE
BATLHEEHIC, BAMHTREREMEIICONTD
BT 20 ERHD EEZD.

BB, AROERYMATE, ABThITAICE
THHED OB EH~T-7-, ZOHPFHAEPLTE
U, Fik B SR S B 7 5 e O S B D
THED TN,

R
ARBFFED— 0, ST R A BT = 5 L%

— « PEELINRABIEMME (NEDO) DOEFEES
DFERGFONTZH DT,

S5 3k

[ 1] Bizer, C., Lehmann, J., Kobilarov, G., Auer, S., Becker, C.,
Cyganiak, R., and Hellman, S.: DBpedia — a crystallization
point for the web of data, Web Semantics: Science,
Services and Agents on the World Wide Web, Vol. 7, No.
3, pp. 154-165 (2009)

[2] Chen, J., Cohn, A. G., Liu, D., Wang, S., Ouyang, J., Yu,
Q.: A survey of qualitative spatial representations, The
Knowledge Engineering Review, Vol. 30, No. 1, pp. 106-
136 (2015)

[ 3] Hastings, J., Ceusters, W., Smith, B., and Mulligan, K.: The
emotion ontology: enabling interdisciplinary research in
the affective sciences. Beigl M., Christiansen H., Roth-
Berghofer T.R., Kofod-Petersen A., Coventry K.R.,
Schmidtke H.R. (eds) Modeling and Using Context.
CONTEXT 2011. Lecture Notes in Computer Science, Vol.
6967. Springer, Berlin, Heidelberg, pp. 119-123 (2011)

[4] Hayashi, Y., Bourdeau, J., and Mizoguchi, R.: Using
Ontological Engineering to Organize

Learning/Instructional Theories and Build a Theory-Aware

Authoring System, International Journal of Artificial



Intelligence in Education, Vol. 19, No. 2, pp. 211-252
(2009)

[5] Kitamura, Y., Sano, T., Namba, K., and Mizoguchi, R.: A
functional concept ontology and its application to
automatic identification of functional structures, Advanced
Engineering Informatics, Vol. 16, No. 2, pp. 145-163
(2002)

[6] Kitamura, Y., Koji, Y., and Mizoguchi, R.: An ontological
model of device function: industrial deployment and
lessons learned, Applied Ontology, Vol. 1, No. 3-4, pp.
237-262. (2006)

[ 7] /IARBG, ARAIEUE, 10 PR —ER: RIE 2B & IE
PRESERERE/AT 2R RIS 2 BR-EHE DI OITH
L LT, 5§ 28 BN LHIRE Y2 2E RS
4E, 4F1-4, pp. 1-2 (2014)

[8] EATHENE: Rk 26 SRR RILAR S (4
e ) ;
http://www.mhlw.go.jp/topics/kaigo/osirase/jigyo/14/inde
x.html, (accessed 2019-06-14), (2013)

[9] EAETME © 2025 FITMT AT D
fmofE &t (0 M E fE ) iz > W T
https://www.mhlw.go.jp/file/04-Houdouhappyou-
12004000-Shakaiengokyoku-Shakai-
Fukushikibanka/270624houdou.pdf 2.pdf, ( accessed on
2019/06/17 ) (2015)

[10] Kozaki, K., Kitamura, Y., Ikeda, M., and Mizoguchi,
R.: Hozo: An Environment for Building/Using Ontologies
Based on a Fundamental Consideration of “Role” and
“Relationship”, In: Gomez-Perez A., Benjamins V.R. (eds)
Knowledge Engineering and Knowledge Management:
Ontologies and the Semantic Web. EKAW 2002. Lecture
Notes in Computer Science, vol 2473. Springer, Berlin,
Heidelberg, pp. 213-218 (2002).

[11] Mizoguchi, R.: YAMATO: yet another more
advanced top-level ontology. In Proceedings of the Sixth
Australasian Ontology Workshop, pp. 1-16 (2010)

[12]
Williamson, A., Kinoshita, C., Hirao, A., Hattroi, K. and
Mizoguchi, R.: CHARM as activity model to share

Nishimura, S., Kitamura, Y., Sasajima, M.,

knowledge and transmit procedural knowledge and its
application to nursing guidelines integration. Journal of
Advanced Computational Intelligence Vol. 17, No. 2, pp.
208-220 (2013)

[13]
Mizoguchi, R.: Systematic Description of Nursing Actions
Based on Goal Realization Model, the 15th European

Nishimura, S., Kitamura, Y., Sasajima, M., and

Conference on Knowledge Management, pp. 730-739
(2014)
[14] Nishimura, S., Zhao, L., Fukuda, K., and Nishimura,

T.: Building Structured Manuals for Elderly Care as a
Computer Interpretable Knowledge Resource, The 8th
Joint International Semantic Technology Conference,
Poster and Demonstration Paper, pp. 78-81 (2018)

[15] Speer, R., Chin, J., and Havasi, C.: ConceptNet 5.5:
An Open Multilingual Graph of General Knowledge,
Proceedings of the Thirty-First AAAI Conference on
Artificial Intelligence, pp. 4444-4451 (2017)

[16] BB, EAES, f&EE R, RHE—,
HAELE: BB 2 mikd A D72 DA
Ay b aU—EEORA, H 32 B TAREF S 2

23, 2H1-03, 4 pages (2018)





