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Consideration of application cases of structured manual and its utilization
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The authors have proposed the methodology, which is called knowledge explication, to construct qualitative knowledge
base (KB). The authors focus on employee-driven approach to construct KB. Knowledge explication method is one of the
approach. The constructed knowledge is call structured manual in this context. This manuscript provides clarification of the
cases which the authors applied knowledge explication method or structured manuals. The authors also classify the contents
of structured manuals which was constructed in each case. The last part of this manuscript shows developing systems for

knowledge explication as future prospects.
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Type Formalism Description

The knowledge is usually stored in human brain. It is difficult for
others to refer the knowledge.

Low
This type of knowledge is shared by oral instruction in OJT.

Implicit knowledge

The knowledge is usually stored in the form of text-manual. It is

NL text easier to refer the knowledge rather than implicit knowledge.

Knowledge Medium | However, others need to interpret the knowledge to understand it.
source 4 For the information system, it is necessary to pre-process the text to

Natural Language Text utilize the content.

The knowledge is not usually used in practical service fields. It is
easy to refer the knowledge if the knowledge content is well-
structured in the consistence manner. However, it is sometimes,
difficult to construct the knowledge in such structured manner.

High

Structured manual

1 ke B B D 1 E



2K3-NFC-3a-01

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

{LTHY, 1EH D 3G ~=a T LBt Bl ~DO L Th 5.
EFH CIX1EH A O EBEETHY, 1EF E IX1EA D Ok
WA Thsd. 22T, BBk, ARSI, it b~==
TINIEARAEDEEWTHEL TRY, TR, PR,
FNELTZ.

32 fEAA

R A 1, A0 TIcHHIEERA 2 kA S h~==27
JLEL TR T A ZEAFR T, Wik Lo 0% ik, Ziudfv
B a—IRE DI IETIThILTE . %@ﬁfﬁﬁ%%%ﬁazﬁs g
THENTETHoT-.

CIVETOHBRIAOIGHIZBNTL, 1EH A X Thbih T
Ziemodo. AR O, M B IR T e R A
L, TNEDLICBGOEME N A TR T 5. ZhETO
I AP T, ARSI TR T e R AR LI & T
WA H DI ThoT=720, 1B A IZE o7, 5%, 36
/7 0 AR AR TRV AL, WESRO M L5 )7
EIZHI-TC, 1B AZERIT 52812705,

3.3 FH B

EH B I, HARSHESCCHIRMICRIIR S N A E AL
v:;?/vkbfuaiﬁ”é:k%ﬁéfﬁ R LoD BT, AE
1A RIS T DMERIS IR E AR E L TITO kg %
ARSI TNA. B4t L C, Stanford Open Information
Extraction[Angeli 2015]D 1512, HAR S RE TEHEOLLEDD
HEEL HEEEM O R E B @JEI’J WCHIHIL, = o s
b D3 AT LIRS TUND.

— 75T, CHARM D J5H1Z HHJHE 10 C F e & B ek 4 5ol
THILEBEZLE, ARSEHEIIFRMICE T THRN
I EROVAZ SO MBI VLE LD, GRS AT AHME
FH B A EMid 2541, ZOLIRRE0IRNERE E D IHITHL
BT DD RREE D,

34 R C

TEFA C I, g fb~=a7 L LR BRI ik A R~ T2 A
ZANNELT, BRI ik 2 i b~ = a7 VIBERL T 52
LEFET. 2, EROERTICEE GRS g b~ =
2T VINEET D ERHH 8T, 1EA A KRR S
BESRD.

— A TR A 23T AR TIOER C X
Fnbd., —BIZHERE B R RS0 Tidiel, HEMEN
fEFR LW IS SRS R IR SN Ak A R 3R
ALV DEAZEMNET =R 7 255C, Mg NSRS
ERHENELND. EOWRITIEH C O—FfEL TLESITH
na.

BB EN C O —FREL TALESITONS. B, fEk
WFgEL DL, MERRE R ERRBILOMNEB THLEVDD
ETHD. ZIUTIY, MR F R O ST O FEE S A
TE5.

35 A D

YER D IZ, i flb~==27 Ve CREb SN2 ik a2 b &z
A AR HCH A AR O N A3 L C TR I R B & A2 ik
FTHIEERT. 2L, Mg {b~=a27 L EVAMERICR R
FEEEZTHRRTHIER, Nl —E AR HE OITH51T2
DINEME B HDNEDOHEMH L TR T 528728
DT NS, £z, —EIHEREIE R TDHI20 TR, 1~
50T 4TI AT LT, F oy MNOH 558 T

PERTHEVNOI I — R — R LU THEETES. 5.2 filc
TRLEIRARD.

36 EAHE

B E 3, B b~== 7 WIZNA CTHRBOMAE 57 —
b, AR T AT EETET. ZaUE, fERHOFERERTICEL
BOWRAETHT — 2PN FETHMNENHLE AT, /A D
TR SN S E S 25,

MEALLTC, T —2ZBNINbblicky, #HEnD A DOHfiE
EENSHIFRFTES. T7ebb, BUSGORE T 57 — X &kl
T =a T VORI LU TR T AZET, SRR I EN
HrFsNA.

BLEAFFEELC, BN ST ar AR T O NS5
[Ushiku 2015]. Wi{g i35 —XDO—fHlLL TR ZONHD T, =
LT =X DOBNLOMIERES 25, ZOFIETIE, G
{bENT LD FEEE IR MG T LRI E 2T
WRWDS, ARG CZO L e FIEARATA7-0120%, Fok
NG L~ = a7 L B35 7 — 2 & B RS B R LB v]
REICRELT D SR 72D,

3.7 E®

AREETIL, MFFBLZORI% CERNAERIZ W TR
u‘_ TEHT A, B, CIFHRE L0l E B e W oo TR 7

5. ZNBOFETIE, EOIDIZEERAEZEVEL, BIRAIIZED
W BNEENL TEN TS, —J7, /EA D, E 1ZiF
HRZ—F A Z T2 — R, HIRGFEALEM2E D HITBT 5.
INSDERIRTEZANE, FlibkEhz i@ E & DL F]H
FTHMNIZE SR Y THILTND.

4. FMEHBRABVEBEL~T=2T7ILDE A EH

ARETHE, ZNFETIATo CET AR B LS b ~=27
JL D 455 %’ IZHOWTEEDS.

4.1 J‘*% PEEICA o=

F LICINECTICHBBE RS b~ =2T Va il AL F
{Wfra“ FEFS B OFNIIL, B ARKEHERE S E N FRBA
2013|DEHEZ/RL TS, 8 fifEN, 2 FRMIIZELL TITHHO

TR EZO S FEIIE Y TE ED R0 o7,

HAREYEPEZE PRI Y CULHAEINETICE AL T ey
FEREAEET 5T, B, WAESEE, 78 %
EDIH P —E AR T TR, BRESCHEXTOE
WRBHLZEL AZITOND. 2L T, EDLoH7 HATHgkIs SR
AW TET=O0EINMAT D&, (ThOHE I, fLEW“‘é_
ERBEIESILTWDIEN D, ZOZEND, FEFEFEIC
ST D BT, %ﬂ“&%ﬁk%L{IﬁV%;T»@ﬁﬁﬁﬁul
ZHMEL T D LT LW ES X, SRR NI HEHIC D
WTHBELT.

4.2 EBRARICRI>T=7%E

R EN TG b~ =2 T VORI DN A A
5. SHICHTZY, [EHE 2012l 0 BB, EALEH D& 2T
EHECTDH. EEERAEE, ERERE NEEZETEMR )
THY, FAEREE, TZFNETREIZTDROEN DL TH
5.

(1) &
Sl oy BT, BIEEAN, i — e R (BUT, B
(R ERRS) WAETE T DT R/ THLERAD. FIAH A



2K3-NFC-3a-01

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

1 HAREERE S BIC A > 7o i FREPH O 4348

No. | % B EENE

1 | T a TR L — KHHEP EE, =Bk

N TITA 75— /B | AAE0 KA, PEXEE
s BYEY B

3 | HERL IR SLPIETRY B

HKICHTHRIE, U -

4 |tk = ;
= Y OEIB L EHROBE[ T
5 |z BIBES & URBERD | ADED BRE
ks BT 1S
TS RARL—v a0 | KHER H—ERE (I

6 | SHEiER i SEENALLD)

o EETA S ESEROEE | AHEE e
7 | BEhEE i
8 | ¥x—ms ¥4 —BEOIELE KHEO #HB, PEXEL

ETDEVITAEZERUT-VD, BLERFE LR, ik
HMCEBRTAZERH A, 2O # %R, B35
17 24% AR DI BT D LN T 4D EHTH
D, ENIAEH k%ié Bz o AR, TR e )t
fif ALY —E A NI TED. 2058 T, FAEHOR
W2 F AR BN TET.

(2) KE#HFE
KBTI, BEERE, FEMTHIREVIRDTITE T
ALY Z D, FNAAREICTAIT AL LT, BENFEHEM %

REET DT R DBDHY, TN EAEAEL TGBETES. 2FD,

FEBR LS HIERIEH THERSh DL D2 AT RE uﬁ‘éi
AR EL TR A, DRAMEMMERME AL — R I TE
%.

(3) HugiEMILZIE

HOSEMEAL R oy B O, JREEVEIE, Mo/ 1Y
— S —NEETDIT A THDLERZD. TR — & — N
BT HZLNE, NHET ) —F — L0 S DR S 2 D
BUTANMEL D, ZOL7RE BT AN CIE EAEH &
LCRETED. EBITIL, N#ETBE)—4 — ﬁ)ﬁﬂ%ﬁkﬂﬁfﬂ'&%‘\
O TFEZFE TEDIENEELND, JUNTDR RS
NTEIRNZEMNE, D=8, HU D IEH B é%[«%‘)~
B = BT HLI TS, FDXHIR KT AL, bH—
S Lo EAERELCRESNDS. NMi#T ) —& —O/fkE
PAT 2 & X BH OXIBITAIL, bbb #EREC, (ERE
KRR IR A —E 2 2 TED. @/\%’T ,2O0
EAEHOFRRRIZEIREZE TN,

(4) =A% GRENEFFA)
AR B CIE, JLRMER R, HRESINE D H /> ORE
REN% M LT 21T A ThALI D, RAERIT, ib*ﬁ/ﬁ et 3
ﬂnﬁ“éﬁfy&fxé SFY, LIEESINF L, NiHEEHICR
REJIDE T HE V) RIS EH A 7o 72 WAV Z PR32
f:zsb 2, AESIT 280D B ER A EEL Th L
THIERHKD. ZoRT, EAERE, THER EREE) M
A=A I EEND. £z, 3 OHUISIEMAL /) B L IFRE
(2, WABESEMH I Z LD AR EA R NN LS D VT 2
X, HARESINE B IAREIC ST BT A% ATREICT 580D
»ﬁf , EALER BB, HARIE LR H O T A0%, AREA
ARUMIBWT, HARTESINE ORIEE ) 218 ESE 5T KE
EFL@%H&thé@T [EF T RAFTE e A7) —
EANCHFETED. 2R, MEESNE, EiiHEn
ENOFERTH EAEFIZEREE TN,

(5) E#

ARSI O, BRIEMEI, @R BIRICRITAE R A
WOTITATHLILRZD. RAEHIL, ThEFHEICT 57
DOBELHWIAT A THD. 370bb, BELHIWITT ALY,
IANRTOFE L, BOBRPNAZET, FIRIEFA ST Al HE
5. 2, 4 OIARESINE OB IITZ ST, 1B
FEROBENEHERL WDV I, (EA SR LE I 5%
WaPEbr+ 28T, HEEMAZATREICL TN D EFRETES.
FD1=8, [fEH 2012]0 EAr—EAOGFITY TE Db
iZ, H’E)ﬂ%ﬁﬁ%@@%ﬁﬁkuﬁ EA NSNS, 205y
ok, BAERAORBRIC EIREE .

(6) ZHAIE

ARSI NE R Sy B X, FIRMERNE, T N ET AT
ZEWR D, ZITIE, TN ET ALV O ERELRE O
KRIDERANETOEEEEINTNDOT, EERIZE 27
VN ZOG BT, EE/EH ORI EIRA .

(7) BEnE#x

H BhiEdR ) BTl FRETEAIR, A S5 B M ~BH)
THZETHY, FAAEIEHE 272200, 6 DT R ALEL /3 BF [
JLEMEA ORI TFIRZ B -,

8) FA—DES

RS HE 73 1 O X X — D 2817 A [lino 2017]122W\ T,
FEEAEHD, FXVANCEDH AT AL AD. 2L, 6,7 &
FRRIC EALEANIEZE 2720, Zhb 3 DO, 17457
—EADFLIREWD JOH B A7 B B RE O LR 21T o 72
HLOLLTHIETED. 2O T, HEEHAOTRICER
EDITND.

43 EE

P, BAREHEPE S - Tl 0 B O S0 A R 2T
B, FEEELLUGRESNRWBS RbbA78, /L&
WEFIRH ST, Fio, T EEZNSTNZEL T, ik
FIFIGEERHD IO B bz, £2C, &I, [{EH 2012]
TIRARHNTND, %N’ﬁﬁﬁ ERAER O EEC RSN, B
ﬂﬁmbﬁo THRAER LT FERELT, FHI3), @)D

z, BIEMEA, EAERO 1 BEROA DR TIZRL, £

GZK%J%%%ET%E)WE%%OK THUE, SR L3R
BEDNENENELT ERE R DERBOM EEREZRL TDHE
BEALND. R, W BEHE OIT AR ET VA BN E K
TEEDVPBROBRNTWDOEX DL L ESND.

5. MBHRBEOILAATLA

3 BT A=INZ, BB OFIh TRETT 5 2D
ERDRH5. %ﬂ%%i%ﬁﬁ”ét&b@/z'fAF‘%% ZONWTCE
LA AS, B, B A, B, CH{EA DICE BT 5.

51 FMBHABEIEAT LA

EF A B, C 2XETHZL%HMELT, kNowledge
eXplication augmentaR (kNeXaR) & I 522 A 7 A [Nishimura
2016)2RRA%E T 5. BUR T, 5 nAdr hay —HEEkne
LEZTRERSNTHFEE O TR RSk~ ==
TNEUTET DA J2HEL QD Ary 74U 7ok
>, AJTATRERIEMICHIfNE 52 52 T {b~v==27 /1
DREEERFATREL 72> TS, TR, FEAESC R B G )
DOHERS, A ey — DA AT B0 JE P ORGESE DLk
EHEZTND.

-3-



2K3-NFC-3a-01

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

5.2 fNHAN—RPAEEY AT A
YEH D ZEiT 5 AT LELT, REERAR Y V=S 2

T AN THBLEEED TS, LTI, [Jokinen 2018]127R

SNTRER B OFIFR 2 #E 5.

CZAITHIE, X!

FZATHBIE, Kristiina! ATz 5281 3H0ET0 2

C AL, RN AU O W TR > THBWZN T,

R, AL TT L EOLOTEMNER LIV T T
M2

CVERLICEZ 2N T,

E, FIHESA DT EIRIEITHERLUELZD ?

SV, EERITITo XL TN T, Ry R THICR > TEBI
9

N: (30, TIE, FROFERICHE S TIEE W, HEiEA BRI,

BolooTIIEE,

U: #Efii cETET.

N: 1TV, £, KEICFIHBESAZBELET. Znikd
o725, WEB- Lo TIZEN.

CREHZTIIEE .

AW, FIHEBSAERRZT, KL RSBEILTL
72EW. FORRICHEE X 2 TEE W, kIS, FIFESA
DI MBI TNDNER T DY B REGRL TLTEE0,

USRS TLIE A,

T, ZToEHE.

TR HESERE L AL EL.

IV, BSIEEEEI T

S, AablEEr T

IV, BESLLWTY. ZH TR AT &Y T,

ZCzZzC

czC

Z C

zczczc

ZIZT, UIEEE ARy hEfFEA L T —, N It ahe
Ry Rt 3. *FETHWLI BT 2k E b~ ==
TIELTRER SN TWD. ZDOLH 7kt 5ha EH 45720120,
W IE L~ =27 SRR SN P AN A 32720 Tldze],
SRS CREIE 2 BT 5280, 22— DI FEN LT —T
—RZEHIHL, STl T T 5597
MEREY 2— VOB N L ELIRD.

6. fEim

RFGTIE, WEAOAREE L7 BLUE AT 2017]0 B0 A
FNZOWTEEHAL T, F7°, MR EA T LELT, EDlH7
VER N2 SN0 EHHL-. 2L C, ZETom A I
DNWT, ZNNBT HPEETIFE, LRSI NI JE
ATz, B, SHOBRLELTOYTAT LBHFIZON TR
~Fe.

S%ORERELT, HERFREBLE TIRICHEDHTDD /TNy
BHEHL, MR B AT L~ORELED D, T, 1
Eh~==7" /L% OWL (Web Ontology Language)ZDIZ %=
s W COERILT 528 T, BEfFofemss 4oL, mr
JEMERMGEERE, MR RIZ OV THLRE R ED 5. R, B
AL DFEERITIS A2 > THED L &L DO TH DL, wFE
AT LAORFADO LT SOB A Ciiama D70,

HiEE
ARWFFED —HBIZ, [ESLHFFERRFEIE N B =L —  FEHER

Wis B B HERE (NEDO) OEFLEL B L, JSPS BRAfF 2
16K16160 DB AT 7-H DT .

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

SE Xk

[DARPA] David Gunning: Explainable Artificial Intelligence
(XALl), https://www.darpa.mil/program/explainable-artificial-
intelligence. (accessed: 2018.02.20)

[PakT 2017] PaASfE S, R, BILEA, RAEAET, fFH
BE— RS, ARATEAE, W 0 BB, WA — B ERO“H
AR BT I IE DR R, N TRIRE 2 G, Vol. 32, No. 4,
p. C-G95_1-15, 2017.

[Schereiber 2000] Schreiber, G., Akkermans, H., Anjewierden,
A., Hoog, R. D., Shadbolt, N. R., Van de Velde, W., and
Wielinga, B. J.: Knowledge Engineering and Management
the CommonKADS Methodology, MIT Press 2000.

[ITEF 1997] Bk 2 T —H_—ADLD I RO BLRE
i) (< Fete> KT — 2 _X— 20 b0 HERERS), AL
HIHESEAEE, Vol. 12, No. 4, pp. 497-504, 1997.

[Nishimura 2013] Nishimura, S., Kitamura, Y., Sasajima, M.,
Williamson, A., Kinoshita, C., Hirao, A., Hattori, K., and
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.

[Angeli 2015] Gabor Angeli, Melvin Johnson Premkumar, and
Christopher D. Manning: Leveraging Linguistic Structure
For Open Domain Information Extraction. In Proceedings of
the Association of Computational Linguistics (ACL), 2015.

[Ushiku 2015] Yoshitaka Ushiku, Masataka Yamaguchi, Yusuke
Mukuta, and Tatsuya Harada. Common subspace for model
and similarity: Phrase learning for caption generation from
images. IEEE International Conference on Computer Vision
(ICCV), pp.2668-2676, 2015.

[Ke#54 2013] HASKEUERFESE/3HE, hitp://www.soumu.go.jp/tou
kei_toukatsu/index/seido/sangyo/02toukatsu01_03000023.ht
ml. 2013. (accessed: 2018.02.20)

[EH 2012] fEHYEF, AAEE, TR, ke, o
—HB: AU hrY— LS —E ADO KGRI O
E5, N THRESS530EE, Vol. 27, No. 3, pp. 176-192,
2012.

[lino 2017] Nami lino, Satoshi Nishimura, Ken Fukuda, Kentaro
Watanabe, Jokinen  Kristina,  Takuichi ~ Nishimura:
Development and use of an Activity Model based on
Structured Knowledge - A music teaching support system -,
The 5th International Workshop on the Market of Data, pp.
1-6, 2017.

[Nishimura 2017] Nishimura, S., Fukuda, K., and Nishimura, T.:
Knowledge Explication: Current situation and future
prospects, 1JCAI 2017 Workshop on: Cognition and
Artificial Intelligence for Human-Centered Design, pp. 1-7,
2017.

[Jokinen 2018] Jokinen, K., Nishimura, S., Watanabe, K,
Nishimura, T.: Human-Robot Dialogues for Explaining
Activities, International Workshop on Spoken Dialog System
Technology, pp. 1-10, 2018.



