2024 FJE

CRET

BEERMHSMFEIOERZIED-OD
TobOo—DEEEZTDOHA

mEyE: F B B

SCANEE R R ERE (F R LR
TER B T Y R AR AR R
APEER T a— X

- 66112300334
forn: APH SR

*Hl



ERM AT FEOBRIEDO-HD
o bao—DBELZTOFIA
Wl g
R ER

HERM B O ROEIZIW T, WE OME SIS DFA D 72 DI B O 54T
MEETHD. IR L, EHE IR E 2 Bl L TR B IR T 5. B
FlL, ZOREEL S &I, KB SRS 21T, O BRIZIE Ui 72 F
LIRS DN D 5. B2, MEINOZERGRA R)OFEOFRHAE D 754 B
BO%E, X # CT L] PEEMREME /2D, L LR s, FEEITIEOT
FIEORHECEME D RAMNHIEI T 2 BN H 57280, BREROEOEINE X
MR GENH D, 2O L9 RREICK L, EFEFELYPIZIBNT, KEEZ 5
ZTCT XA M LT FIEZHEET 5 AT ADMBRINTD, EREOESR
RANBENRHB TH DL LD, 07T AREMEICIY, AT F o AMER
KNI 2EN B - 7.

Z 2T, IKEHEONEN G R e FEEHET 5, v > ARy M HROHEE
VAT LD EBIEL, A TIEZEDO T AT AMIfAIATe A e Y —%
HEA 5.

ARFEORBLOTDIZ, AL TR HATREIILL TO®EY Th b,
SIEKERN - SWFiE - PTEHIET S0 O O—DESE

AT BRI DR 72 T FIEZHEE T 518 H T2 0, T FIEOERITHHT B

HZE#ESRT LT, SEE ST FELZ — 5 —% IS TRl L TLE D

&, T EROETIE T AT FIEICHTERERDPLE LR, v b Po—D0H

HAL3 2. 207, SERESEE LWL ITEEEBAA L TERT 24

ERd D, I, ST 2 REORTEEBRT D MERH LD, i

H ) & 8T FHEITIN 2 TOMr FIED T RHES o AT SE & D o Stk 70 & ok

DHEOT, KRR EZEETOILELH S.

B A TLRROI-HOEH L LIERELIATOELROEE
Fr hu Y —% T AT AMIHBIALIZHTEY, LEFLD 3 DOF 2 frv—

ZHAWT, BN G 2 Hiie & XSO FIEORESC &M 2/ 0T C,

KR TFEAWE T N TELR 0 REERTHLERNH S, 4 b

Y= Ko THIGBEEIZER L, Mgk T oL &b, Z2ofI7T et 2%

B, WL AT A ERRT I OOEHERMET L Z L2 R



91 OBEDT= DI, For FEOFEMABE SN o FliEL Z v 7, HLFH
RN DRSNS FE—E T 7 AL, MEOHGFFEFIET L7
7 ANEHIRE LT, OOWHREBEICEET 240 harv—, )T FEICE
THE had—, )rSsMCBET o4 ba o —28E L. MEL A
ha U —OEEHIT T T AN 533 H, Am v NI 1,192 [HTHDH. ZDk
X, I FIE S, TOWMTA] 27 T 2K E L, SRRSO E 2 [
KENWE] 2wy NeER LT, £z, oW BED, EEOSGHITRHDF| THERK S
MDD G RUT L VRSN D BI—ZR R EZHTRMICER L. =
IRV, ZLAFET DM FIEOERICBWNT, BEEMNICOITENEZSRT 5
RPN T AZ BRHACE 2720, FEIZX-sTHLMNIZTE S
SHTEHINEEZ D Z LT RRICH i - A a vy N EEFRT HLER/RLRD,
RLIR B DI DOFRRE & fR ik LTz

o OFEDT-OIC, FiRD 3 oDAr hu—0fH7Tn v A 2B LT,
o7t RAFHNICRA 5D THY, KA hev—& 7ot X a2 iE#
LT, MAHEE L AT A2EENFET D L & HIT, FIEIRHEEE S 2T L
LFEMFFESEARZEIC L - TR - FHi Sz, 2 e P —oFH7 vt A 3RO
WY ThHDH. T, OWERENOEST D I9TEITR] 2L, ST
Y7 2my MY S, WIS, Jhil L7 T8 % TEAREME) (2R 145
PrFiE) 2T 5. 20%, [ FE O I90FE Aey R Toris
B O M) Ay MIESWT, B R k273 2 & 2R
L, ENo& 3T LIcotr FEL Rl ot Fike LTHNT 5.

AWFEOBERIILL T OB TH 5.

SIEKERN - SWFiE - PTEHIET S0 O O—DESE
FFLD 3 oA Fu VAR L. F2, oW RIS THARENE A

2y N ERLIZIET, o BRI E o FiE L —xt—xtis Ttk 3% 720

A ST TREICET 57 7 2 Ae v MO AR EZ 55%HIK T

&, FLIR R ODMER DI & MR L7z,
BELIRATOERADERICKZEE AT LER~DER

SR ORI RERICE Y, SITAMNEX bz & & FIEOFr

BRI AREOMT C, R FIELHET 27X E2BETHI &N T

&, AU eV EMBRAATEHEE S AT A ORFER AR LT,



An ontology to support the selection of inorganic material
analysis methods and its use
Kaito Sunada
Abstract

In the manufacture of inorganic materials, analysis is crucial for investigating
material properties and internal structures. The clients submit an analysis request
form to the engineers, who then hold consultation meetings to select suitable
methods. For example, the "X-ray CT method" is fundamentally used to detect
voids in materials. However, inexperienced engineers often face challenges in
identifying the optimal one. Therefore, the collaborative research partner
company proposed a system to analyze texts and recommend a method by giving
an analysis request. However, because the definitions and abstraction of
vocabulary are unclear, the program becomes complicated, and maintainability is
lowered.

To address this, this research aims to develop a chatbot recommendation
system that suggests the best analysis method based on interaction. This research
focuses on building an ontology for the system.

The contributions of this study are as follows:

Building of an ontology related to analysis purpose, analysis method,
and analysis condition

To recommend the optimal analytical methods for specific purposes, directly
linking each method to purposes leads to unnecessary complexity and an
increase in definitions. To avoid this, reusable concepts must be defined
systematically, incorporating not only analysis purposes and methods but also
characteristics and conditions.

Building a vocabulary and usage process that will serve as a
guideline for recommendation system development

To incorporate ontologies into the system, it is necessary to consider the
process which can recommend the most suitable method by combining features
and conditions of analytical methods when the purpose of analysis is given
using the above three ontologies.

To address the first issue, the following ontologies are built by using analysis



catalogs, a method list from the partner company, and past analysis cases:
ontologies for 1) analysis purposes, 2) analysis methods, 3) analysis conditions.
The ontology has 533 classes and 1,192 slots. At this time, this study defined a
“Basic action” slot for “Analysis method” with “Analysis act” as a class constraint,
along with a goal-achievement relationship where the analysis purpose is
achieved through multiple methods comprising various analysis acts. This
approach enables the reuse of general analysis acts without directly linking them
to specific purposes, avoiding the need to define new slots for each new purpose
and preventing a proliferation of descriptions.

For the second issue, the utilization process of the above three ontologies is
considered. This process is general-purpose, and based on this ontology and
process, the author implemented a simple recommendation system, and a full-
scale recommendation system was developed and evaluated by a collaborative
research partner company. The utilization process of the ontology is as follows.
First, from the analysis request, the corresponding "Analysis target action" is
referenced, and the "Partial action" sub-slot is extracted. Next, the "Analysis
method" that has the extracted partial act as the "Basic action" is selected. Then,
based on the "Analysis feature" slot of "Analysis method" and the "Analysis
condition" slot of "Analysis device," it is confirmed that the conditions required
for analysis are satisfied, and the analysis method that satisfies all the conditions
is output as the optimum analysis method. The contributions are as follows.

Building of ontologies related to analysis request purposes,
analysis methods, and analysis conditions

The three ontologies were built, and defining "Basic action" slot for analysis
methods reduced related classes and slots by 55%, solving the problem of
description overload.

Building a vocabulary and usage process that will serve as a
guideline for recommendation system development

Systematically defining abstract concepts enables linking features and
conditions of analytical methods to recommend the optimal method for a given
purpose, providing guidelines for developing an ontology-based

recommendation system.
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P2 r— A% 4 DB,

1 DR, EomBREAROTLICRSA TORYELARELEZr—2TH
L. VAT AP —PICRRT HBIKIT A b e U —TCER LICEELE D
ZENBNWD, HEUIRSENES N OSL VRPN TET, o7t b D%
BATLEI Z EDRb o7, Bl2IX, BB - R T-WE LWV OFEEDH TS 5723,
RPZEBMPMIE LIEGE R EI, S0, F1Ronkd L ZATHD.

2 DHIX, HEOOM TFEERAGDOE O T27r—2Th b, HlziE, #£
mEEE L, ZOMBETUTHRERR LG EITENENIIH L TT v v MRy
N EEET S, REBEOR RN D F THADHT O RO —E5 03 iEE L 72w
T=OFHT FERRN N LD o7z,

3201, —RAZV—=U T DHr—ATh%. SEM-EDX IEITHLA BT DO—
WA V== TIfEHZEbHY, TOXI RO FIETHD &0 ) BEN
VI THDHN, v baP—TIEERL TV oTz.

4 OB, GBI L B b — A ThD. DML, EEoEx BS
KRN, WIEICHN DR & &2 BB L CEb) 72 o0 ik - ofriEE 2187
5728, RUICK > TEIMT L a DAVl E LWEIRICIT e 57202
LB L.

BB, RERERICIEIZEND, VAT ADOWENEEND EE 2 DR~
2.

1DHIZ, FHICE DRV IALDIEENAFBRITE LGN Z EnboTo. &
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FIFHEFOEFRIT L, RSN FEOMAEOEIZL > THIAFIX
H O DT, ZOERITHEITITRO N2V, FHRIZE LD L ZARH T
2 DHEIZ, Hidh - FF - WER EOXBNEHELWGEIC=A U T A% T
REBERL, TNERRTDHEER ST INRRN T — AN H o7z,
FRORERIIA Y e PR EEOHE AL E T L 2 L RO BIE & B
FLBINTHRIR TE D Z D, T huaY—DRR L 7 75 A~DFEEITH
FLATo2 V2B,

7.5 SHRORE

B L=V o 77— OSEEIEIL 9.910 T, Tl 95% 5 EX M % 71T %
£ 9788 THY, FHMEXEM THEWEEHETHL EEZE2BNDL. T LT
— X 315F8 10.00 2R Y BREVMEE D D S, T AOFED AHEMEN T E T
TRV, FHlitS (M) OHEESFAEIENOGEZ D LBV DA hry
—DEFR THU)RNBENTE D L PHTE D,

E BB L TORETH LN, Z 2 Tilflikts & Lz D134 110,028
DHHD 16,603 TH Y BIKD 15%DHTHD. L LW FHERE STV A
TEE OREREC B 72 & O HE 7oA ERRFHIIR Y © 85%IC b e/ DO ThH
D, ZOZELNBLEEDNIRY OF O b r P —ORIEREHITET LT
5. S%OF s ha U—RR TIEERG DR, BEREENRTE LR D20,
15%IZ%T 5 85%DHLFRIZH AR TRIEIZDBRWTHTA > br P —HBENTE
L EFAEND. EBEERE I N—T DOl 12 OETRFIIHAHH, T
FHKITIESR S ZF 9 ThY, v b P—TEIE- BINES2ED TN 2 & T
EHIMA DV AT AR EERD.
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FOE HEMRLEE

8.1 AWMETHEEFELAVIFOD—DER

ARRZEE, AT BB O EE R T FEEA BT 57200 F b r U —HEE
IZBWT, RO 2 DOFRENRH 5. 1 D BIE, 8T BHITAE ST AL,
Z DT 2 % FARBWEICFF O FIEEZH T O X O ITHEE L2 L ThD.
T2 a— b THARE a—IZAB Y T AR E SN TAE L= 2
E T, 3AHI Tl 2 DMBETH DA — /VIEBRELZ R LT, 2 DHD
R, TR e ot 2 BB L Cotr FEE oirEE 2 T2 591
R L2 L ThDH. DRI b a o —DOREE & ST LERE O 5 5tk A o
> FOFERIZ LY, 3.1 Hi Tl 3 ORRE T 2 0 Sk O & 8RB & ik
L, W HBIR G2 bl & & WSR2 0T C TR ] 72 fr & 4 Heam
TEXDHZLHRLI. 2D 2 DOFHEATID ANLIoA v bro—OREZIZ LD,
3.1 Hi Tk ~72 5 1 OFRETH 2 0TI B 5 RN E MG E DN R T H
HREZMME L, HEES AT AR TN TEE.

82 A hrAC—ZAVEBIRTL
8.2.1 MAFICHITLHHEFX Y FOD—

ik S [9]i%, HAGE WordNet[10], LinkedGeodata[11], DBpedia[12]& V-
T KRBT — 2 X=X W oA R 2 1R 2 LTS, ZOMETIE, BED
BASRE DR OB IR 2 N ZER 2 & BURRY 72 B A HEEE - 5 72 d DA B
BY—EEELTWAS. BIZIE, 9443 URREIZV W) BB ERICR L
T AT A4 baY—-Y—bv 24 b V—fEgxAd s haP—Z2 T,
RASHNT TEEE) Z2HEE LT\ 5. BARICIE, 377854 tro—&
HAGE WordNet 2 W C, (TEI=R.% ), MTERG=71 4] ZFRETS.
wIZ, = 2Fr had— gty haed—2HnWT, [TEi=R%], [{1T8)
K R=ENWY) | ZiT TR 7 T A (@R ZRET D, AP IZ, LinkedGeoData,
DBpedia ZFH LT, BEHMNGITWIEE DA v A X VR L2 DIEHRE 17
2.

ZHUCEY, A e Y =Tt s T AEZMET LT TR, KM
T—HR—AEENTHZ LTl A LV AZ R ZOERE THBETE S
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o8, 2—HFIMEEE 52 5.

AMFENTEIAT R 2 0 L, £ DT R 2w 1= o FE A U2 Rk &
LTHAT 2D THY, BIRMTHZEENICHZ T FREZH T 20 TR
<, SHTHMZERT DT HICER Lo FEEHET 27 7 —F%
EoTND. ZDID, Zhk7250T B BI(EIRIT2) D EHU S L T IT24E T
Y PP CHER©%, =T IH N SNEZFEREDO LI 7oA 2R TE
SHEINTENEZHEMR LT, 2—FICHR IR E 5252 LN T
5. MR T, FEDFFOOITRHESCEBOR OO 2BE L Citfm &, X
DM R A FTRE S LTV D,

T DT 2 BT Aoy R D RRA LA T, AR 1T & B e THFSE],
[13]%4EH LT\ 5. STHER[3] T, #aE & mpk 74 0B L TRtk 3~ A Pkl A %
ERLTHY, W3] T, oftdsiAaA L, AMOIT20 B - 1]
BRI T D72 D ORI A Z TR LTV D, T D ORI T g
b, B/ — NIZ2E BRATA, T, — RISy FEATA &3 2 ARHE
TRIELSNTWD., AW T OFtbsHAZ A L7 Z & T, 318 Tk
% 2 OFETH D AT — VR BEA DRI D 8.3.2 TH TR is-a BfRD
FDEFIZ LD BR—FEERORHMEREORIZEN T2 Z L IThz, 7
HEOLIITHEBE T E VI RIA I RMICRBIT 5 LN T/,

8.2.2 FrrAP—FAW=Fvvy Ry FXTLDBRE

Zubaide H[14]i%, #v b o—%2HW=F v v b7~ F(OntBot) ZBF%E L C
Wb, ZOVAT AT, 2= DANNIKH LT, v hay—7F—4n~
Y E T I T — AN AL HREEEY 2 — L R U U ]
LTHALTWD., ka2 RAL IS LTERY, T —2X—205 SQL &
R L CHEELH LTV,

KFE S AT DT H AT FRBIRIGE S AT A EFEZ A 7 FRIABIRFE S AT LD
o FFEICMET 2 Z LN TE 5. OntBot 1IHERD L 5 MBHAREFHEITHI LD
72DT, FEH AT RIS AT DTS T DOk L, AILFEFZE CTR%E S
AVIZHERE > A7 WX, BT R EFFED X R 7 (et 72 FIEOHERS) 2 FF o729,
B A7 FRAREE S AT AN T 5. AT, KA T AIT TV AMF v >
FARy MIbHiEY L, B2 RS T CRIZENS O, B Z 2 X hCH
BT HIENTES.
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8.3 MAHICEFTEIDWFENDER
8.3.1 RadLex
FI B A7 B IZ 3N T, AR KO B 7 23 03 O MR sE L2 R4 U 72 T 56
“RadLex” DIERRZHED T DH[15]. 2 2 TER STV D HFEIL is-a BIFRT
B SN - EfE a2 % L 5. Radlex TlE, HiEL L TCOEMHTFIEIX
“Imaging Specialty ({4 (2 B4~ % B HLf7)” - “Imaging Modality(Fif§ 2 Wri%)”
O MR TER SN TEBY, FITBIE%Z1T 9 “Computed Tomography(CT 7%4)”
ROMEAETT 5 “Spectroscopy(/Eik)” M ENERINTWD. 72, HIRSEE
LIZE > THEODERNERZINL TSI HLOLH Y, BlxiX, “Computed
Tomography” (ZHASEFEL Tl “Tomography using x-ray transmission and a
computer algorithm to reconstruct the image. (X #FiH & a2 Ea—X 713
ALEAEH U CEG 2 T 2 EiRe)” L ERSNTND.

RadLex Tldft— SN FEORALZIT 9 25, R O — kAR ERITIMA T, I'&
DR AEFE T DD, MESH+2 2 LN TE D00, TED XD 7253 Hks
RBFEONDDH 70 & ORBRE DY 155 ORE L EE TH 5[16].

ZDRL, AWFETIE, TAS) 2v v MTAD 7 T AR Z BER#R- b
HEERT HM, THABE v— I AD 7 7 AR EGIITALEERL, o
BrFEEZRRICER Lz, ZHUTE D, S REESRT 5 L, 0o Tik
DME T DR ZE DT FENMTHI Z D TEHNE, O ROFELN
REeGdH ENTE 5.

8.3.2 SNOMED-CT
SNOMED-CT %, BEFHiEL R IR WRELEEZR—T 52 &L & BT,

1999 FREPRELF RN E O TR BRI 7730 SNOMED # 6 & 12, JEEFEEEH O
< 9% F5E4E United Kingdom’s Clinical Terms Version 3(Read Code), MesH(K
ENLEPKEER FHEER) 2 E A LR S V- HREE CTh A 17]. &
& L TOEGHTFIEIX “Procedure(LiE)” - “Procedure by method( Tk % Hu»
72 ALE)” - “Evaluation procedure(GHMiZ B3 % 4LE)” - “Imaging([Ei{%72Hr)”
O FERITERSINTEY, FITHRIBMOBGRRAE 21T O Fik & FrEOHK
WaEFAT L FENERIN TS, £72, “Imaging” @ FALIZ “Radiographic
imaging procedure(UH # & W 72 B Z B FIE)” NEZR SN TEY, ZHhoF
WAL, FEICHIZ %2 1T 9 “Computed Tomography(CT 72)” <ol E & 1T 9 “X-
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ray photon absorptiometry (X #Jt R EHIEE)” NEZRIIL TN D,

SNOMED-CT |3# —=3 /a3y —¢ L THRELTEZZD, ey —LL
TREBE, e RilEnEfRIn TV a17118]. —flzzxFs &, AEF
B DBARA is-a BIRCRLR SN TV D72, RELZHEGERN I TnD. fl
Z1E, iR “Imaging(Hitg2H7)” is-a “Evaluation procedure(FFAHALE)" @
oL, BN Lo T TRl ZHME LTERTEDHEWVWH ZEERLT
WHEEZLND. R TIL, #ims AT MMHAAL Z L2 BE LAV b
BV D720, ot BRICEIT 21T 8 (R BRTA) & £ 0 B &
T DAT ARG | FEATA) 20T T, a— el v o B a % W T,
9 %. SNOMED-CT @ _Eibod is-a BAfRIZ, HAEY—FBBIR%Z is-a THRILL T
BV, FENTIEAR L KRR, HERFHCIEEL A BTk & 72 -
TLED.

F7o, TRHBENEE TIERL, HiED/NT LV FE T WEEIZ 72 > T
W5, iz, “Radiographicimaging procedure” @ FAMEEIZIE, X #r% PR
LTl sG55 “Cr iE” &, BEtWNIcEEA 2 AT X SR s17 9

“Pneumocystogram(JPE & f15)” 2337 LWIZHIZE SN TE Y, B OFEEE
[Z R D08 E, IS OREIC L5 0FR RIS Ty, DFD, F b
v ANVIRBEEERRIZR S TE LT, MEOFHAN LS5 WHEEIZ 2> T
5.

ZOR, AR TIE, A huev—xF 020 Nk 2FH LT, v—1 4
Ak is-a BBRAEPRICRER TS Z Loz, MarERAMICOELEZ. Zh
(28D, HEROBAHEZ GBI AN AR R S E 2 T 5 2 LT
7. R — WS & O TE T 2~ D53 iR 2 BRI RER 975 2 & T, Al
D X ICFLRE OB AZ S X, Lk &% 55%HIRT 5 Z LN TE 7.

8.3.3 Measurement Method Ontology (MMO)

EWIET I TR, REMAET — 2 2HaT 2 0EEREE->TEBY, £
OHT TEDXHITHELT=Dn 1T 2 HEEZ (L L7z Measurement
Method Ontology'23Bi% & 41TV 5 [19]. “in vivo method(ZEANE)” & “exvivo
method(EARSMNE)” LD 2 DOFELRENRH Y, HiEE L TO/RDITFiE

1 https://bioportal.bioontology.org/ontologies/MMO
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FELLLDO TS TERIN TS, filziX, “computed tomography(CT
#%)” 1X “in vivo method” - “in vivo radiography( 4= & PN it fR )" -

“tomography(Bi/g@#x#)” O FTAE& TERSIN TN 5.

Measurement Method Ontology 1%, % < O Hr FIENSHEREICER ST
DN, EOGHTFENMER T 2 BARGEA IR SEARBE TSN TE LT, il
FAHEM I T VM ERSNZ X —I /ay—EtkhoTnb. £,
SNOMED-CT & [Alfg, HRRHIZEEREICR > TE LT, AEOHFFMAA LD
HUMEIEIZ 2> T D,

=D R, ABFFETIL, 8.3.1 TH TR 72 X 5102, T Tk % [l RO
[EAREE], THOMRER] R EDFRZ GO TRRMICER L. Zhicky,
PSS EICRY, RO TR &2 GBI AN TR R A 72 SIS 2
THIENTET.

8.3.4 The Chemical Method Ontology (CHMO)

The Chemical Method Ontology* & i%, Z3#7{b5 FEESE(TUPAC Orange Book?)
THNL SNTZEFRZ D LIEEINTZA L ey —Ths. FEFIZELL OO
FENERINTVDEED, OMFEOLL ZMEL TS, K 811077 KLY

1 cess continuant | 15454
srmae —ic

- [p\anned processl [genemca\ly dependent commuan!l gﬁ%%
T
[ 7y o R
(rereny) s 5
e
o) @
s et
(o]
| a5 Vi6azd
RTINS X-ray spectroscopy | X¥RDIiE
caing slecion mxoscore B XIRIREARE

BfRNYis-adDF Bffntis-allsMCE

DEFEH : HDEES :

EREFIEMIRE XHRIRMR D FEE
(SEMIZ)

X 8.1 CHMO B} A9 FEDESE

1 https://github.com/rsc-ontologies/rsc-cmo
2 https://media.iupac.org/publications/analytical compendium/
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2, —EO ST FiEIT is-a BIFRTZ T T2 <, “is_specified_output_of” X°
“has_specified_output”7e EORFREZHNWTERINTVWDLIHDHH LD, %
KRN < DT FEIISEE is-a BIfROATERINTEY, ZOMOB
xS ERN T IE EZ B S T,
Z DR, ABFFETIL, 8.3.1 TH TR 72 X 512, 98T Tk & [ BRI |,
EAEE], [OPTRER] 72 EDFHRE T O THRRMIZERR L. CHMO 234
-3< BFO 23E#4 % ”information content” (%, 2.3 #i Cih 7=, ARWFFENHES
< YAMATO BNE#ET 5 RIEONE L » CTHIEIZER S LT\ D. Zhuck
0, BOWNMFEND 7 T AR ZSRT L7200 Tlx 2iFRe g Ts, £<
DIFRZRMET D52 N TE MR REEET L2 LN TE .

8.3.5 The Chemical Analysis Metadata Platform (ChAMP)

The Chemical Analysis Metadata Platform! & |3, ##80HT LS B9 25 Bk
BERELTNDLT Ty P74+ —LThHD. ZITERINTWNWDLT TV T
+—LF XML Trtib S TEY, S FELD b MillSZ ERX L TWDH W)
BARI 72 3BT FHEDEZRITE 720, X 8.2 1T “techniqueType(F#s (23 %
TEH)” OEFRICLE LM EZRT. ZoFITHE, THEEHIBET 2 HHROERITIT
FUETRET L No R EOMENUETH D] LWVH ZLaRmLTnD. 20X
912, ChAMP TIIHHHLAICEE T 5 EAME RIS E R 2Rt L T s, L
MU G, — e SZ R L TV D72, KIFZED X 9 7eHEfE v A7 L%
T DBRICZD L S EITI AL ETHL5E08H D, MBI AT LI

"technigueType”
xml:lang="en">Information about a piece of instrumentation used to perform the chemical analysis</xs:documentation>

\ techniqueType(#2s(C
. BT BIER)DEREKIC
DAE=IAV 7

OHRET Q@FEFTI/IWNo @3UFIWNo @YIRITT4
®YIbIIF7I\—=23> ®0S @0S/{\—T3>
®FoUtTl) OBk ORE

| 8.2 ChAMP |\Z8!T AHAEF

t https://champ-project.or

53



VEIEEEE L TORWGEARSD.

F DR, AT, HBICLERESEE X, e b L ITHTTRIELZ KR
MICEFR LT, TUCE D, STEMIN G2 bz & o ik & oiriEE o &
EEFEOMT T, RO FELHET LN TEDLA L hr Y — &R
L.

8.4 H[FHIFE TR SN HE L R T LADALE DT & K

Liu H[20]ic kb L, Lol I 7AW EH#BEOREE LT, )4y e
v —~_—2Z, 2)Linked Open Data X—Z, 3)} L v/ T 7HI®HIALR—AD 3
RN D LR T 5. IEFERFE CHZ ST HEE S 2 7 A0, 153E T
FLIzAYy bry—=, ZiZ RDF Z# L 7= Linked Open Data JE: D7 —#
ZED ANTWNADT, 1)& 2)DOMEICEYTAHAEEZILND.

Nagvi H[21]1%, HLEESE oA b P—_—2 XAl (0-XAI) DifzE%
ZHERE L TEY, #lx1E, RoZzanec H[22]ic k%, fL&¥IcBIT 5 XAI L&A
REZYR—FTD5T Ly 7T 7OH%ES°, Confalonieri H[23]12 L5, A4
ha o—ZEH LI REARDIH - SR OBFE 2 HE LT D . ABFZE TR &
NIHEB S AT A b, 8T B0 DR E ER IS ED W T Fik %
HAOLTEY, 8EESETO O-XAI O—BlIliE% 5B 2015,

TEMAEEE S AT D21E, WER—A T A NEZ ) TR T 420 o 7R
o H[241[2517%, HLFEINFFECRAIE SNT-HEE L AT DA EMAMEE L AT LR D
L, BIEICNTAEEZLND. LvL, EZIHRINICEZTEY, B
7 MVIZ X % g [25]134T - TV 720,

W, KBS FEET VA& RV v 27 LA OB [26]1 M THIL TN D A3,
AWFGEITA Y b= HWTHEE Y AT L& L. KB SEET VA
IR SCE 2B G & U TR LGS, BISeSREpnRER citd s
TWBT2D, B DRMITHONTRIEE TITHBENIIZEDPN TOAERIEN L, ]
ST HEBERE A T RTREME DN B . F DA, AR THONT B « 91T « b
FERRPCER LIZZ & T, HRBICOITTA% 2 & C, flikEE2 I
IRIND, BB FIEEAHET S5 Z LN TE S, £, KEBESET T VICH
v huY—0DEFRE RAG[27]E LTHEZXDHZ LIZL-T, ELW#EEH) T
DHAHEMENH D0, KO e P —DERIIEDLT, VAT LEE ED
TR —FTOEVWEEZD.
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FoE HhHYIC
ARWFFETIE, OITKEEFEONE N DRER T FIELHE T 5 A7 LI
AL Z L HBE LA b U —2 R L. £ LT, LEMEEEZEIC X -
TA Yy bV —% AT HEE S AT AN S, A hro—E U RT
LOFHI ATz, W & ITRAEE NN 9.9 /A (10 BONHR) & @i
ThHY, WEOSHEBICK L, @B 52 &N TEL. £, 20
RS, AP THEEE L= A b r P —DEE - BN 2D 5 = & TEEIC
Mz DS AT NI DEBEZD.
KFZEOBERIZLL T D 2 RTH 5.
SITEEE W - 2T FiE - SEHICET S50 FAO—DEE
FRD 3 oA ba =R L. £, SfrFRIEIC THAREME <

2y NEERLTEI &ET, SR E O FEL —xt—xtis Ttk 3% 5=
EH, SHTREICET A7 T AL Ar vy NMEOEEFIREE 55%H I T
X, RN EOERE OFE A R LT,
BELAATOECRADBRICK MBI AT LREAE~OEM

S EDOERIRERIT LY, ST BN G- 2 HiLic & & T FIEDO R
RWTEEBE ORI EFEOT T, R FEAHET 27 v A 2EBET S
ZEMTE, v huaU—EMBRANTEHEE VAT AORRS TR AR LTz,
SHOBEE LT, oW 74O TINTT 5] O FBEOILERZET 5.
BURTIE, T8I 5) & THIET 21 O FMBESIZHEELTWER, TinT4 5]
O TSI TWiim 2 3] 178 L2VER L TR, HTEIEIC I XA
WMEL TN TATA %2 O LA N HLDT, S%IFZOMTATAZ UNTT5 OF
MBESITER LIZY, EOMITATA Z ERE SO BRTAOHST 4128
ML LT, K0EZLDOOHHKIEICKHETE D L9 THMERSHDH. MR T,
FEHIZMR DV AT LERD LD, FHMRIEFELEL L THEA L2758 Y
85% D LEICKIGT HA L b V—DIEERGFEED TO BLERHD.
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EEE

A EATO DD, B THRE, ZHEZBY £ LEREHEE O -
B SR L LT E9. 4 A 0FEE K 146, BRI+ % 28
SEIESAVEE, I LWHRRE X 257 E LTI R TITE - BRI,
IEFITHN TR AW EE, iR THEOED 74 RIE TR E 5
MTEEZ TWeEEE Lz, M EERSOMREDERE & HIZH L HFET
XD T, BEUBLICH AR ATE Z L1, FAUZ & > THRE OB - 7= &K
CTWET.

MMz T, TERITRE, THIEEZ W22 W IR EE #dz1 o b IR < Eh 72
LET. KRFFHCFTE L2 & T v hay—) e~ v 7 Hiff) 2o
WTIRWIE RSO, Al 28T 2RI ERICELERBE L. FAB
A bu P —ORFUIEIAL T LE T EIEFICELL, K 3 FMIFFITH
LWHFZEN TE LU TRY £9. £/, EFREEOMIEL LT, B THEH
NV TNARARE L I ha Y —%2 L, ThE{EH LT AT LB
HENGIMIE TITo722 6T, v b —RNEHETED L HITESLHDH)N
PRSI 52N TEE L. 20Xk ) REERI TAHERRIIZEICER Y
DIz Z L REELEWET. 4%, ZOF beP—HiN3EHEICRD L5
ZTBVETOT, 1D HWIE L CTRIERDIREZSGL Z ENnTEIT L
JEAAY-Sc

F 7o, AW (BR) ATHEBUERT & OFEFZEEO—H L L TIThbilizb D TH
O, (BR) FrEEUERT Bt - FEERRREALTS mREIN 2 =G e R
BAFSE RAE—RRITIE, < OFME#SEZ ZE8RE L &b, A brY
—OWEEEZDOEREEFAICOWTHER R EmE SE W& E Lz,
IS ORBRIIFLOM T2 —B L RO D2 L 72 5 L RIS, RIS, &
(DT EDITHLEDRICE T DikmOED HFRBERALZWDIEY FIZHo>\WTE
S EZESEEEE LRV E L. EHHR L EFET.

XoI, FryYarta—7 4 UV IHREEESHEMEROEIZICY
o EZRLET. Ly Yara—7 ¢ U IBREOERICIL, BFEICTT
X E S TBRICH I o THRICE > TV X, RIS LViREL
RT3 ET, RERE SNE L. tSHaEEEOERRICIE, FEE S IIX
BIELE LR, B FE2NT TCWEEW=BT T, Z0%ONRAERE &
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THHRELTRITIENTEE L. MRS TR, ZFO00%H L LTHED
7R A T e Z S ITEET L TR £,

wIZIZ, ZOXIRERRFOOH LR L T EI o T8 HE 04T
ZIXU®, (R AHEEWEF ORI E K RN E B> 2RBHKZIL U D
ETOHBMREFEDESE, EEDESE, ELTIHIWTEEWER2TOH 41
DEVEEHH L EFEd. 2 LT, FAOFEETH D, bW, |, /52,
&L E CRERCHINEE 2 LI T, S SATR— P& E L
Too BRI L BF T
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