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Outcrop Database for Volcanic Geology:
New Type Knowledge Infrastructure and Trial Construction

Masaru OKUMURA™ ™, Shinya Takauasa™ " *** Naoyuki Tsurura™®™***

Masayuki Torn and Mitsuru OKUNO

Outcrops provide fundamental information for reconstructing eruptive history. Such information is important not
only for geological studies, but also for outreach activity for reducing volcanic hazards. Nevertheless, it is difficult to
construct an outcrop database. As a result, much outcrop information is unavailable to researchers. This paper describes
the basic concept of general database systems and reviews the structure of conventional volcano databases in terms of
information engineering. Based on these reviews, we clarify some issues with the conventional approach and present our
new framework to solve them. To construct an outcrop database for volcanic geology, we propose a new framework that
can manage various kinds of data with manually added tags, keywords or key-phrases, and automatically added tags,
such as global positioning system information. This framework enables researchers and non-expert users, such as the
public, to register new data easily because the database does not require a fixed input format or limit data notation on the
entry into the database. It means that database users can contribute to constructing the database. Furthermore, our
framework can deal with various types of data as stored data; thus, the database can handle many kinds of research
material, ranging from raw data (primary data) to arranged data and research papers (more than secondary data). The
framework also provides an application programming interface for easy construction of Web database applications. We
also introduce several database applications based on our framework and supporting tools for researchers and non-
experts. One of them is a web-based database application to manage research materials, such as photos and documents,
for geologists. This application enables users to manage the material files using tags. Another is a Web-based database
application called “Geo-Log”, which is used to collect and share outcrop information. Our framework can build a new
outcrop database for volcanic geology as a knowledge infrastructure for collecting various research data from a wide
range of users and apply the data to multi-purpose use, as a research material database for experts, education for
reducing disasters, and as an information guide for Geopark visitors.
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1. 3L &I

WFZesm 7 & CAK SN L BIABHIE, FAEL THL
7 — & S LEL BRI PHBENZLODORT
HETF— S IRAROTILHAEAET L. INLORRE
THHRIE, MOMEEHErO b EELRIGEND LR NLTH
0, BHEEHRICET L T—yX=2 (LIF, ZEHT—%
N=2 L)) ZWREABRYMEEL CHEHT A2 &
WEIENG.

T T T DGR GHE LRk T T — 5 DT [K
K7~ A1 (0H - #HH, 1992), LT, 7750
BB RO [HULEEE—HAROT 75| (HK
BN BFHERERES, 1996) 37— mOR 5N
MR Tl D 575, KINERE I SIRIE VB Tl
HENGEHEEHRZ AT LI EOENIEEZRL TV
—J5, =V FlarEa—% (PC) & o TRKEIZH
A MM T X BFEET — 5 N— ZOMENIHA SN T X
728, BB HIIEERI O HHED S V20, FKitR
FHHOM—HHE L7 EORED B - 72 (ATE, 2000,
HEM, 1996 7% &), ZDtk, PCHEERY 7 b7 2 7 RO
oy MU= BRI IC L, MRS T—%
BEORBIRIMENTZZ L, 72, HEREIIELRDL YA
TORWT = N— AV AT LADPB L& L, &
5121, 415 =%y N ETOY I R —EANEM
fLansz2 e LICk ), Rt mBEAMEIcca
BYAT AOREENAREIC > TETWL, £IC, 5
HOWBRHEIEROER IR IZOVT, B— ks hz®
AL B Rk, WEEHIHED < BEITERO T
TR - HEFELELTTF— s R—2{LE it 5 2 &
T, KIUBEK LD 720D O 72 7 KILFEH T — & ~— 2 (LA
T, KINEET— 5 N—A) OBFELHET LTS %
72, BEIEMONGETEE LT, WI2EE s —iiR
Mo b IEMRREME 2T M ADZEL TWD. B
Web 7 7' r— 3 3 22 X ARSI 6 2 & 0E 1
JEEY 27 AHHREENT W20t (BF - 1, 2002), Y4
D BERRMERE R W ORI S I 2 RIS E - C
W7z BUE TSR ERE oM LR SR E R - 7
Zemn, BiEREOITHEHTEL AT M7 5 Y EF
L7 REDOFEL L RAATVD, ZNHICE-T
T 5 N— ZADOMEAIIEH 2 S — MR E TIRIL &
mcaEhnix, REOHEMER, Thbby /77—
HED LI B IEHRS b TR B,

Afcix, FFRLNCET AT RN—A%, FLL
THHLFEOBEI S LY 2 — L, EE LR L0
kAL HE (Knowledge Infrastructure) & L CIEH T & %Kil
BT — y R—ZAOWSEIZT /27 7a—F2Rd. B
I3 T =y R—= A 2 W27 L — 47—

EBHIE L - Iz - BIF 5

7Ry TIK BT — Y ERFEE KINGEET— 5 X=X
OREIISH L, BHEMEOMEOMNE M5 2 L 23t
FTh. S0, BETL7 7u—F 1280 L BAENR
T=FR=ZANOISHFEHE LT, ¥ 7L 5T 5%
HFE AR L2 2E8 1m0 O e E RS T — & N —
AHplE, A~v— b7 v RELFMAL, —EHRA S
ML %t G & L - B EIEROIUE, Efo/-00—
ARG IB T — & N— 2AH B E R L, EEHESOR
FAKINFEE T — & N— AfEEOH /- Tk & L UsH
TEDLZLEIRT.

2. KT BT —ENX—ZADLE 21—

INFTOKINIET S 7= X—=Z(LLF, K7 —
FR—=A L)) I, FEH -l (2015) RERH - B (2015)
WFEEDOLNTEBY, TOMBEMLI LD TEL. 2
T, T N ARSI BT 2 IE UL AT O FE AR
BaxEH L, fEROKINT =& N— ADOREE % i3
5.

2-1 F—aAN—ZOEKXES

2-1-1 EAEE

—EIC T =y N— AL, T a— 5 OIEEBNIC
WHEICEM SN CwD [F—5] &, ThzEH (&
FEEHIB - BH - MR T [FT—FINR—ATARI AV
MY AT A (F=FN=2FBY AT L) ] o s
Tw2 (BIZ1X, Date, 1997 % &), K7 7V r—> 3
Y, T N=AEH I AT LAENLCT—FIIT Y
AT 5 FH- M@ ICFEDLENTVE LI &
BT = RN=21, F=IhETT) = arFET
BEAEY AT LAEREIRT.

W, 7TV r—2a kB Xb—T4 VT VAT
L (0S) IHEAFTHZ L, EZTOUHHTESL L
W29 B 72002, BFERIZ Web 79 7 EFAT 5
EWFERTH L. ZD/D, T—=FN=A, 77 r—
varvkF—yN—AEHY AT LADOMIZ, KR —©
A % 95 Bl 5 %5 Web APl (Application Programming
Interface) #JHE S5 2 & T, X0 IURHMEZ B¢ A2 E
ftL>2%% (Fig. 1). FlzIX, Google ¥ v 7® API %
FIHT1UZ, Google DML 2/ — NIk & T ED
LT T)r—a v R EEICEBERTX D,

ED SEHGEEHM OS5 IIBNT, T E (volume),
AT 7 — % O (velocity), 7 — ¥ O % Fk%
(variety) DWVE N, B BHWVITT X THFERD T3
THLERIR 2 R CHIME R 7 — S AR R, S
Y UHHIC L > THEIRIZPEE S LA KRBT — ¥
%, wikipedia @ & ) IIAREL O L —HFIZ Lo T
AN ENTZREORRET — 5 % EH A RIEO D O
»H5.
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2-1-2 VL= 3FIWF—EaN—EBY T LA

F= I NR=2EWL AT L TR LFHENTVS
AT, Vb= aF T —FN—2AEFEH AT L
(RDBMS: Relational Data Base Management System) T &
% (Codd, 1970). RDBMS i, =% %% (F—7) &
LTS, =207 =537 (La—F) TRIND
FNEE T — & BICF B (74— F) KL T
BY, E RESCFHIMERETHDL. La—-FIEIZ
AN IEEMEIE, MEDPELIIR L L) ICTFORD
SNIMEERAOAPMEHEND. 0 L) REE(LS
N7 RO T — 5 2 iE LT — % LR 77— 5 FHIC
¥ SQL (Structured Query Language) & M-EN 2B &EF
AR SN,

RDBMS (&, EHL NV THERDILCERLTWD
F— I R=AERY AT L THD. WHY AT AP
b, BEEOENE—T T —ADFHATE, kT 5
K7 =% X—=Z%H RDBMS & LW THiSE I LT 5
—F, Ty R—AEWY AT LAOHFP—EET TS
L BMERHRIENT A2 LIIAES TER V. FR
B bR BETHE SN T — 7 N— 2D/, K
BICEAEER OB EFRIICFE UCTH 2 0% HI L
BB OFRRITER T -y R ER—T 2 LEDND 5.

2-1-3 NoSQL F—4H#~N—2X

AU LIS SN TR T — 7 OF) v 1258
L 72 NoSQL (Not only SQL) & M:HIN A H L% 1 7D
T—F N— AEH L A7 & (Pramod and Martin, 2012) 2%
T L2o2H Y, Google X Amazon 7 & TH il ST
W5, NoSQL i, JEHERIEEM, Z0IEA % FHiillEsk
THLEN %, WHRHERP RN LR e 2 2
F=rE LTS5 TH2ET, BHIITF—EHRTES
(Fig.2). Tt &, ZOTF—3 NG LIRAYT—F%
57 ENE. T RERGHIE, MEF-T &S
FOMEERET D, TOWE, EFEOERMLEEAN % Hwv
LlX—TU— Ny roEPEaEIc—%E LR Th, H
PHEICE 2B FWHEDSTTRETH Y, WfZEEICL - T
TR T D HEER IO B 2 Foxt Sy 7 L oIy
BDED Db, ZOF I BT, BN
ELC LM%Y 7T W5 ETEE, 74—
27/ I — (Folksonomy) & IM-E41 (Mathes, 2004), % >~
I 4 Y EFFI O Wikipedia™ G EIEL T I 2 =
74 A PO Flickt™ 2 L CORA SN TN 5.

F72, NoSQL IZIMEEILT— ¥ 2 BHIRA H DT,
TrANEHRME LT EHLTEL. 20D
BB 77 ANRTEFRA N7 7 A NG E, EEFHLTY

frl) https : //www.wikipedia.org/
i) https : //www.flickr.com/

Recent Database
Framework

Implementation

1 1
1 1
1 1
: General : : :
| Volcanic | Vhub - Our System H
I Database | 1 (eg. Geo-log)
r \ : N : N\ :r N :
Original g :
Application :[ [:)gglinca :[ HUBzero : Original Logic :
1 J J 1\ J
e L 1 =
1 1 1 1
Web API 1 1 | Web API !
1 1 1 1
> <1 1 | 2 !
Database : ) : ) : g :
management
system ! | irops [ 2 !
1 | 1| O NosQL |
= 1| RDBMS [} + 13 1
1 1 RDBMS I |
Data 1 1 1 1
1 1 1 1
_ . ). i\ 7\
API : Application Programming Interface
Fig. 1. Recent database framework and implementation

model for database systems.

Recent database framework means typical technical
elements of database systems. Implementation
models for some volcanic database that included our
system.

Registered Date:
2011/11/30
21:19:50

Owner:
takahashi

Created date:
2011/11/19
12:08

GEO:
33:48:27.96,
—1_130:26:51.39

Koi-no-ura

Outcrop
picture

N
Taken by

student Dr. Okuno

Sakai_94
7(]. Geo.Soc)

Fig.3(a) ™,

Fig. 2.
is so-called meta-data.

An example of the posted image with tags, which

The tags on the right side of the dashed line can be
added automatically by extracting some meta-data
included in the original image. The left side tags stand
for user-generated keywords or key-phrase.

LEET 7 ANEZDOFE FEHEET -5 L L TR 5.
2-2 RUF—4~N—=2

KT =& R= 2 OFFIERE, 1. HEEWE % SEH
P K o THUG S -GS, SEEAEIC L 5T
BoNEELEMER, 7 L CHRIGUR Ol &
DVbWBAET—5, 2. HMEMNSLHEEY ORME R & &
T= P HEE NS NER 3. FNS OERE IIE
FIR LA S N G H 2 IR TE 5. B
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TlE, ZNOH 2 FEEMIC 1~3 REEHRE TS
PERDKRINT — & R— 2 TIE, 3 KIEROLSEGE L
THVE SR 7 — % X — X (Geolis) X CINII % J-Stage 7
ERLT = N=ADHFoN5E. —J, 1RIEFHRTIE
RDBMS & BRI & P REEHINE 72 & ASFEMRAY 12 7 —
FR=ZALENT WD (B ZIZBGSERF O K LGB e
BRTEY 22 L). o007 — 5 R— &MY AT A
DT ALIE, RDBMS OFIHZRifEL LT, 74D
HHBLOPERMLIZT = RX—=20EHHEH-TB
D, F—F OB ERWEEEITH. h Ik
ERPOBHEDE C, KRBT E L I8
D EHEERO 1 KIEHE LTOF— 7 N— 21 b % Wi
LTWAERTHAS. & 512 RDBMS OB FEHIT 4
TRDBMS #/r L CTIRESNEATHRMNE NG 720
2R~3KRIEMD D L1 o7z 1 IR~2 RIGHICET 5
T = T7IHES - REFEN TR, FIRESER
SICHEBEMN DL Z LIETE R, FH - Ml (2015) 1, 1
KIEMOEENZ ML, 20T — & N— 2L L8N
IR L T 5.

3WIEHMO T — 7 R—Z20F L WK E LT, Vhub
(Palmaeral., 2014) 79685 L7z, Vhub i, WFZE&I0L) D
BHRE T 2T A MEER T Iy V-0 Th 5
HUBzero ™ (McLennan and Kennnell, 2010) % i\ CHE
ANz 2 7 R=DT, NEHNIZILEEH % RDBMS
TEHLTWD., F—FR—Z L) L) ILFRLE Y
A4 M LTOMEVDTHE, Vhub T, @7 L ¥
VKL, YIal—varsuarss, a7 ViiB
WLTBY, 77 A NVEATOY ZHT & ZFDMEHT
BETHDH. Viub LIZTH Y ¥ byiFo—HIL, F—
5 BGEHNHET, 7 7 4 VIERX D JPEG 7 & OW{§ /8
T—=RA VN, TRV TTANGRELIEZbS. B
IZBFED 72002 T— 7 # LT BRLENR L, 4L 0t
WAL SN, SO —FETOBHRILAAH SN T
WA &5 Vhub i, SEEEAI vy 2 7E o
iRODS™” % I\ CF — & Bt 4 — /3% Web 4 A+
FHESE, FHEICIOOTFT - RN=2 L LTS
HTW5, $4bHD5, Vhub I KINZET 24 215k
HIET L7200 TR, BEY A b O D HEREICHR
522 L2 HIBLINTHA M THY, 77— ORLE

74) http://vivaweb2.bosai.go.jp/viva/v_index.html

) https: //hubzero.org/

)T Ny 7 OMRIO—DT, 0S ET T r— 3
VT b7 OMBICAE L, FESEOT 7
F—va il sk RIS 2L 0R T
T=FR=ZEBI AT AL I PV 2T O—HET
H5b.

#7) http ://irods.org/

ZRPEMD O PHEHICER 5 2 LT, BUEOYLENE
BEHLHZEIEIIL T A,

3. i MEBERELTONUBEERT —4NX—X &
ZDFRE

MOV Ea—%PiE 2, FEOVRETLIH LT
TU—=FIZEDIL TV =L T =2k, F=FN=2ADR
PEFF % 3l L CRINBIET — 7 N—= ZA~OG R R E )T
Ko BRI 7 B A R T

3-1 KUBBET —AN—ZIBEOLEHD T L — LA

7—7

FHOE, KILTHICET S L IREEHRY» S 3 KT
TOFRERE 12> % HIZHZ, —iFIH#E D
T =5 OBFA e KILFEI T — & R— A DI H
RLTwA, F72, ZHNGT—SFHEHES T 572
OOEFRERET AP & LTIt 3 4.

FeF N—= ZAEW Y AF L L L TIEZNoSQL D 1 D
T, L7 7 A VEMNTOEBE - NEOLEH
7 L OYEEAE ) 7 MongoDB™Y A EEHIT 5. F 77,
T =2 a VR ERESIIT 7201, MEHO Web
API Z BB L T\ %. MongoDB (24l & API % 3B L
TEb A MEIERM T -y N—AMF 7L —L T — 2
MOMD-GIS (Metadata Oriented Multimedia Database for
GIS; BLAf - M, 2013a) LIFATWS, Fig. 112, BEfFO
KINF = R= AL ELELDRFT LT —FN—A LD
FHEEOEVEIRT. Fig 1 1R T L 912 Vhub THEHE
SN 7— 5 ZHH - {FHT 57200 Web AP {324k
ENTBLHT, FIHFEIEHL FTH Vhub & 1 DOIEH
HET TV r—ary e LCHRATAICIET 5255, £5%
SORWRET LT L—L7T—27Tld Web API #2455
ZET, BHEEINLT— 7 2L 200 AEIs L
TV = a ORI T 2IEREEZ R L T
BY, ToOREEFOKLT = X=Z TR 5w
B TH D,

MOMD-GIS % #412 L 727 — % N— 2 O 2 51,
O & Z1EHROMNI GEELDSHE L 1 RIEHICH L TH
REREATTRE), @ 7 7 A VEMTOFE (1 k~3 K
HHE ToOMLZ USRI X 2 B8EE0H S, ®
77— a X BRI (¥ 7 U OE
AEHS, LWHEMEE,ZIEE LR ERL, HERA
DOFFIEER L BRI L WHE), @ 7— 4% T O -
JABRRE, ® HEINAZ Y 7600 (7 7 4 )V OFEHR A
BIEEZ &, BT X 2 EHRONS), © m%k
FeRE (& 7k, BIMiaE, MEERmEsz ), © BHY

) http ://mongodb.com
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WG L7727 7)) r—2a YRR TS IR EES ST
% Web APl DIEHETH 5.

YN L BTV ERFLEEEHAR T 7 A VLB
e FRED 7L —2T7 =212k ), BEHTF—FRX—20D
W2 WL LT 7 — & OREE(LRIER, DK
7= % N= 22/ 5 N5 7 — & B OHI R &
N5, ZLT, F—¥X—AOFHEHYDS, Z o5
WCREIGIC B3 % 2 & CIEBIROILA L FTE
b, Fl TINR=ANOT—% % HWIZIL L TH
PR TAHILET, HMRATOF—E AL, Hlz
IEHEE - EREOSEEINT R Y F N — 7 TOFME T
DI & RINT O b O F ThEx 7t — AR
WHREE b, T—FO—IIARL, —iIIIERHE
TohE, EPHEORRAN~— A LIUSED X 5 2 FH
FELBRGIZERTESL, ol kix, TOEEOHDY
EROTT =Y HERHT HHEROT = N— A LT KE
CERZY, WE s Tw R WIERE BRIOSG U Tz
LL, FIHBEICLEREREIORTE S (7 2 Hik
Bl L LT, ZORET—IXR—ADPFHTELZ L%
R

32 ATICEBT—4BEEARNERAVEHRERE G

DREEHREET —IN—2X

CITIEERSTIRET LY 2L 57— EH A
OB EBFET 2F6 L LT, MREHRALTOT—5
EREEEL OMADPCILERBENLTF—¥ %, 57—
FNR—ZIRAT - AT BB, T Y IRELCY T
45—, @ s X OHTER OBIE TIET
BEKER T 7 A VBRI X A HER LML 725 712
LD EEROY -V E Lk T 5.

3-2-1 2T AFNEZHEY—I [o-GIE]

BHIERORNRICH 2o C, REPOARET—F %
IET 572121, WIEE» 507 — 7 -2 KT
bbH. T, WREMEADHA LT 5HK 5 EETE
WMOEREZ R OBEDTH I L HIWIZ, ME
WX —U—F - ax NEOY FEEFBRIC—FE L
THE5TELY— Ve LT, FAZ by TT7T 7Y —
2 3 ~ [0-GIE (outcrops Geo-Info Editor) | % % L 7= (5
1% - b, 2013).

W DfEESP S F v IA Y LT =5 % T v T
O—F§452Ehu—nVEE (HADPC) THEMH
T&ED I LU, MEERPMAENREZ &SR EEL
TREEF - FEE L GPS 2 HBL 2T I I VI 2T
R, BHEEZAX v TR AAZHEIGET — 5 1%, Heks
DI EFERE R ». 20720, PC ETHEBOM S
AR A 3G L CE S ADKENRELOMET
otz BERECIEFAOERERIL, © 57—k

HFRkfE (EH, -7 - FBXOaA b)), @ N—
2=y T %z HEe (BT 1+ Web™/OpenStreet-
Map™*'%/GoogleMap), @ IS — 2 L A M B KO
RELEFREEETH L. 4B, FTEEEL L TIZOS
IHIF L e\ E 2T 5728 Java Z4R-H L 72,

Fig. 312, B L7270 & 4 72 A7 A OF
OBI%RT. VAT AEREES L EHF RIS TIR
EN, FHIROT 4 ¥ B IEEEAOWIGR T 7 A )V —E
LKA VG ETERIREND, AR VE T
)y 245 EZFNEND T 7 A ) OFERIEHE A TR
S, 2 2H 5 EXIF HHREY R H B, Bz &)
R IPTC IHH? (F—7— FROT A b) A - 1
H£CTEDL. FoFEMER LOWGE )y s 55, F
VT FIVOEENFREND. FEKYy 4+ > My EHICH
BWENTZAZ2—0bI%, 77 ANEE, ¥ 7w 77
AT v TH— FOZHREIEINTE L. & 7 iihikae
TIE, BEFEAD T 7 A V—EP ST 7 1)L % BN
52 EATE, EXIF [EHB & O IPTC 1O — iR 4E
Lo TEEORF L K> T\ 5. FoX Eo~—
H—EBETHI LT, MEHREIUFTES. 2512
WIHFTRETOF = v 7Ky 7 ZA%BIRNT 5 &, ERTF
DY — ALV AWAMEEBRAEDETERTE 2.

3-2-2 MiIREZEEGT —2EBFEY XT 4L [Geo-

InfoTagger |

v NI =2 KRBT ARG T — & SR
VAT LIZOWT, FEHLOV L) BTHTRES 2 1E
KRFFEEIROEERGLET — & 2R RIZ, 771285
T 7 N—= AMETEORNEE B L7z (516 - 1,
2015). FHmLOERGEE TR ONLHZET— 1L, |1
K~3RIERE T ATH Y, Ty, GHELMmEG
WEME, ZLTEMENF2 Ay M7 74 VG ELILICDH
725, TNETERLARBICFEICI KIEWST— %
N—ZZAHENDLD, DY AT LATIEFE, 5,
Z LT lER O —#OMBECTHONL T &7 — 5
N—2ZBREZ DL 5T, EROBERER 72

79) http://maps.gsi.go.jp/

10 https: //openstreetmap.jp/

PEID EXTF (Exchangeable Image file Format) & 1%, 715
HATEESE 2% (http://www jeita.or.jp/) 12 & D ED S
2, TUINAATHOWET 7 AV T + =< b
T, WA T OWERIRERORMNEEZ XY T—5 &
LCHRT7 7 4 VHAICHED AL 720 OBIETH 5.
GPSfF & DA x 7T, REEEMELCE S 2H0AE
ZENTED.

12 1prC (International Press Telecommunications Council)
WEE L BEONE 2R SHEER (F—7—F
RaX >y b, HEERIEBE IS A 1EHR D
) BAY T L LTCRERLZL O,
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Fig. 3. A sample of developed tool for researchers.

The user can change the meta-data of a lot of photographs on the PC in a lump.

TR, MBEEREREICI VRO 0TS
LB TEDL. BB TEREEAO L KL O 77
A NO—§EEE (7y 7u—F) #fig (Web 79 %%
L7z Ty 7 & Ny 7)), QEBHRT 7 ANNDSY T
fHHEEE (BB, *—7— N4 &, o-GIE & [k,
@ F T EBEEET 7 A4 VO (Web DA > %
7z — A%R{GH L7 8, @ BT 7 A VD
MERETH L. Fig 412, ABERTO7O by 47
T AT A OB HMmE ] % RS
BEMEDTERIHEED Y 725 L TTF— 5 2Ry
AT LTy Ta— LR, FHRICIEY 71280
WCRBIT — I MEWRE R L, Ty 7299 K&
MAEN B EER e 2= V¥ 7 2 — A% A7 mERE
FEIC X D EMEEDS I ELTWwd. MEEZ ESIZESIC,
ZLCHHEZR S DIZT 57021388 7% 7 7o ine A
NEEOEMIRRAEETH L s, ¥ 7 A%
FToOHEREE LT, & 7 ANBOERMBIRS, FilofEh
Ofise, L TMEBROMS 5 7 ~0 HEERZ &)
VELEEEL 2 DN 5.

3-3 —MARBEET—4N—-X
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Fig. 4. A sample of data management tool for geo-science laboratory.
The user can find the data which are necessary by using a tag cloud.
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Fig. 5.
Using this supporting tool on mobile phone, user can
easily post an outcrop information in the open.

An example of “Easy-Posting-Camera”.
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