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ABSTRACT

The Research and Implementation of the Geometric Learning

System based on Multimodal Interaction technology
ABSTRACT

Multimodal interaction technology makes full use of the parallelism of the
various perception and control action, expands input and output bandwidth, aﬂd
improves the naturality and flexibility of interaction. This paper researches and
explores the application of multimodal interaction technology in teaching, and

‘combines pen input, speech recognition with mouse and keyboard. Ultimately,
through the development of the geometric leaning system for primary and high school,
this paper deeply researches the problem that how to apply these technology.

During the research, the author found that the whiteboard most used the
WIMP(Window, Icon, Menu, Point Device)interface when teachers used computer in
the classroom. Under the guidance of relative theory of multimodal interaction
technology, this paper makes use of handwritten screen, microphone, Whiteboard, and
other tools to develop a software system which more Suitable for multimodal
interaction. This system, which Combining voice with pen input, is designed
According to PIBG paradigm(Physical, Icon, Button, Gesture), developed geometric
learning system based on pen input platform of Chinese Academy of Sciences and
Microsoft Speech SDK. It makes speech recognition to be an effective accessorial
interaction means of pen input. We Import the scenes design method to the process of
multimodal human computer interface design, and do some exploration of availability
software development. Moreover, the structure description of the task and the parallel
algorithms are studied for the strategy of the information integration in this paper.
Another important work in this paper is to integrate geometric shapes recognition into
pen input system. This recognition method combines geometric shapes and command
gesture recognition with characters recognition. The course of recognition is
independent of the amount and order of strokes.

This paper was supported by the National High-Tech Research and Development
Program of China (863 Program) (No.2006AA01Z328) and the Open Foundation of
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State Key Laboratory of Computer Science, The Chinese Academy of Sciences (No.
SYSKF0704).

Keywords: Multimodal, Pen-based Interaction, Speech Recognition, Multi-stroke
Shapes
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MNEBRE. MRREERIE. EEE, FAESEHE, BREBEESREM
BARMES.

Bthh, BEETREMERBSER, LUREmES %28 E R 50K
B, XE@AETENBNEREEEIRHNANGRETES, HHHLE
FES B UEI RS B UWTFRA N R RS AR R E TR

{431

5.2 ¥ HERIEEIT

REHMEMBEEERXEFTEX TLHRERE, EREAFTRARERA
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B AFREISMNEN-—F0E ZBEXGERNRASKRE

Wl EAERAE, RAENTEERRAR/NY. RaaEltERE. £XE
HRET, EENGEREREREMANRGES, FEEARENL#TH
AbEE, 1B MAEXERERRTRMNER, BERIE—NEWETER.
X E5RELXMERE—EMNALTXPEERENZEEN. XERE
a7 BLE XA

(XENE, BIELEH, EREE, HEIRE}

RHESERAF SREZ AT LMK, BESTLESFHEXNM. 5
EEMRRAERITANEE, FRBERITETARENKELEE, AT
BEFBOBE. HERERAPTHEEER, 88T EER E_LKIR
Bk RRBENIBES VTR . TIARIEERZ AT AR 6] L&t R 2T
BREXRRMEFKIEZ—,

53 X EEBRMERRE

RAPELEE. EHMBERNMER, RERIIR AR EERESHET
WA, FHEAXELRENEAREE - M BERRERNESR, X—dES
FEEEANBERRFERA TR FERBORGE, & XEFERE R EERN
5 B4 HIRATIEXER. RETRAREMEXGEBHESNEE, G—RFAE
A BIEREXEE, BRARIESRELROER. ESZBEBEXRET,
BIESEMUE EFXERMXET, BEREETNEEENENRER. &
HRAENHHREEER. TREUERNZEES, URFMETNS
BEAN. STpEH=EMSTETUARBAMEENEXFER, BT
LAMBERS BHERMEERAMEXER. R , ArETEdE4
IS ) AT AR R AT R, B AT LURIE BN B E I 8l AR R AT AT
Bt AR, EERARFBEERZE, AP EAUMERESEMEXHIRG
R#TEY, BREMRERNTE LS.

BT EEXEMESHE, B TESTETARURNER, £%
NEEA LA AR . B FUAEIARETS, AP—ugsEy, —
WAL RES X ERRE. B2 —£ESE, JEHEBERNIETE,
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FEILASMTHNLN—FIE SBEREIEIORMERE

HURHEE®S “B3)”, SRNFEZEIATRBEBaIMENMLE. X1
ARG B94E 55 X5 B F PIAN A B R i Penlocate 1 Spwords.

Penlocate:

<tap/gesture, locate, pen-based, time-stamp >

Spwords:

<speech command, words, speech; time-stamp >

Penlocate Ul A i & F AN EENE, UEACRBEE, PP 0BIRME
HSERYE, FETAERRRISRE; Spwords LAEEFMAEAREANE, LUES
AHIEREE, UEERAENSIERNE, R AR EIRE.

HARGAGHEEGS “Ba)”, REYEFHFRAPETROFEWS,
R AABATFRGS, REAERRERE. SHIMRELREER, RERK
WERARER AL L REEES, MR~ TROE. XRRENS, 31E
XK, URSEHOHE, RERERLEFERTGBIIEE, EREEEE
SHTIRERBER, JRTHES ST

5.4 XEEBAHITAE

REXASENSGEH, SBEBRAEXEAEZPITZAHETHR, HFER
SZAFRIMENRBEES. RETELSETNERMEENBAGE, B
LA ERAEAHME 5.1 Bk, BAERTHH sANMSR: (ODFERES
WHl: QIEEFETIRA: QNEEESHE: WTFEESHRE: CORLzEE
H—PATERE .

BTFREERRETAREE, BHT4, REERAT —FLEHH
BAE. XMHERETHETRA. ERAESUREAREESHIHTL
B, EAERRY, REERIFEERNRANBNEEER. REFEaNH
BATH 8 LT 3CE XM B4 BT B F RE SRR U RIEEE BHE,
BRRIERACHRAZMARBTFREFERE), BEE—PITHE. £
X—id#, AP5RGER—RXE, RAXHETHTIRAIMREREEE
B, REANBHAFHXEERRMETE e ll, TUREREMNK
ERIEITEENE, YEM— N EERSTRERSET REEMNYITRIERS
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B AFMIPIEN TS IBERHISRNRERE

E&ET,
> FIA, EER.
BiF

EEE SR FE{SEiAY

ESEEME FHESHE

EX%é;?\\\ll///;;%m%
L BEER

F R )

X H SR
17

B 5.1 ZEERBLEARE

5.5 KE/NG

FEHRNBT XEEEMHXEE, K@ Ll T ERRZ
HALZEES, FRNBESIRE BEM TS MEERXLRE BRNFHFITAE.

-36-



FIASREFMEN—ENE VISP IRANIRTHIKR

ERE LAFEIREREITIEHR

JUAEARGR—AHEP P ENZBELELRY, £F 4.5 ERINNE
TEZRAFHXREEA, UTEEXNRMLH S H A0 TER—2NH.

6.1 JLEI RGERFZ KT

TR R—AX AP EEFWETRRAASNITR, EXTHEMT
WERRG BRI Re st — S A RR, el mEkRH4. HER
REMREFBROTEMNET DB TER, XA/ LEFTRABRES R
REHEN, BEIBHRATHELE.

6.1.1 VLR RASBLRISGRIEHT

HEMUGRNEBARTARANERRRE. ETHRAOBTE—
DR ARLHARER T, EERASRIEABRLNERIRFRETRN
BAEREAY. SRR AR S E LR G RER TR 4 N ER
ZREEFTRIAAES REAMGFEH. XA P RIE A REOFE KRB TR
FaTi .
RIEEXFTTE, BA%S BEGRREMN B ES W RES R
1. APARERRH TAEKRETLERENBE XS .
2. BUTELRES, EF—HAEBR EBERDB, —QREFROAZE, O
FHMBIEHAT A,

3. ZAPMSHNERAEERN, GEREEFLH, SN EatifE
FHITHRE, BERBIK.

4. HEHBRBUATBABRE, BRETEFTEETLH.

5. APERNZEIRGHEERASRIGHST IREGHH L, BT RIrHE
FR AR TR

6.1.2 2Hiak
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FIASRTBMISN—ENE JUISEIRANIRTHHIEH

B ERAGRA#ER, RRAPHEERER, BMTHR.
1. XEMEEHBIE:

BiR, %Kik, £ BE 7B
2. XEFERFR:

FoER, XF, BEER, EERER.

3. AFPEHAE:
RBE5ESHAIHMTIE BEREYH, HAEELATHR.
REXHTERIIRI, TR NEEEIRA GRS, AMITHERNER
2R, K, 2. APBERNEPEALAS L, MARNENTESTLLHEA S
SIEXENEE. YHEARENTHEFRESH, BERERAPERMARES
EZHERS. WREREAEIFETPHZELER, BERAMENTEITR
EBESH. XK, SHEZLEFAMESRERE. FFEH. 26328
REM, ENREEEFILHEABNERE, REEHER, ZARELA,

BB P

6.2 RN mEIt

REMA P FEATEN S REREMMNEED, FERITAXERTZ
DA AFOLRITENEEAR . EAFAEEHREMEAN RS, BT
BRMAFERTSFEEANEE, Aot ARETHENRE.

6.2.1 RHEEM

Bt RIS TUSC o B AP ZE MBI A SR AT LAl . TR
B R R SR, FUEYE SR R S SR E R 5
PRSI A, AN HERS X B R AR R EUR P S K,
W T F P A G S |

B 4 R R B R B TR ER . WSO AeRok B T 5L
IASCHERIEAE, SRESERY, BN T A S R

RERE R R SRR S —F i, ey AENT RS
BRI RS AEARL, O BRATTAT B B
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FEAAFMERNEN—FENE JUIRIARNIZIHFOKH

6.2.2 PIBG ZHIER

H B Microsoft # Windows 1 Unix R4+ (1) Motif & 0 R4 R A E WIMP
(Window, Icon, Menu, Pointing, Device) I3 H Kig1, Heb.

1. H0: B—MEERE, RRT —IMEBENELE.

2. Bfr: RrE—A1HERHOMEERER (BIXANER), ATFNEREFZM
FHRRH P LR Dk S %A HE. |

3. KB RRRAAUBITH A BURS FET, XFFR AT FEI A
Bz S B B

4. IBERE (WR): BRETHFRAGENES, WIMP IEHE
RASRARRE LK TR ESXEXNER (WER).

WIMP BRI % & O%es, SHAPRET ZNHELRE, TUERAFS
FERESENE O ZEREY R, BT UMEEMTEIR. SIEEHER
BEEERNMES.

B2 WIMP thF7EE BB IR SR, £ WIMP 1 & i A JL+4,
REE T ENEG R & OE SRR AR AN RE, WIMP FHK S 2 AT
Hk. XF WIMP AETNE, XARRFMLE Desktop X2 LHI, AERHET
XHEMABEETHEEES, A THATSZNATS, WIMP FHEHAES.
M 90 SERMIFFIR, IR ENBHANESEFEFI T RAAFRMHR L
[47)
 PRIBKAERTIEE X POST-WIMP X EAFERIBFR, #RIT PIBG XEE
. PIBG {GRWFE T WIMP FERHIEBE, KA B R R4&, £/ Pen/Paper
Bars, EBMANBTERERFRBHREXAHRRWEEXA A E. A
FERENIXEHAAESHE THRAENXKE, P, I, B, G455 WIMP fE#
W, I, M, P 831 % 7E PIBG G H, AAB N {5 B AL B A4 & O (window)
FFHW IS (physical object), P RIX—HTHAHMLIR, FELE Paper
F1 Frame BEXHAM . 1, B RGP 5 EMAE LR EEEELY,
I & Icon, B & Button. ZEHTERFHHF T Menu KFIXHAY, RELHEA
Icon Fl Button, XA UAAKEMEBREEBANTE TR PHLLH, REF
GRRENE. G £ Gesture, BB APHIRAMEEMNZTH K. & WIMP
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FBIAFALHMEN—ENE [TEIRANR IR

ZHARLE, P OZEEHRIRHASEENEN Gesture™,

PIBG U RHBHEEANHH 2R WIMP &R, E{#E T Icon, Button
FLHERELAMNF. Gesture £ PIBG BXFTAF,RAAXEMEESR, AFE
i Gesture R34, EREELAMUUKETRHFEABTHITLE. ET Gesture (Y
REFARBEEG T AT EERER LHEHTRENA R, LSRR F
MNREFAMNRAE, BDOAPBNERE, RERERE. EBFRE
WIMP X TAHRE ., HASTEAHRGTAANE, ARERAFREESH
PATIERE, BETHXENELRERWN, NTTRBEERFANDSE, 15
B E",

HETFULERA, PRBREGFTIFRT EWMAF K FE—PIBG Toolkit. &
RERRXAEZTENREX#FE. PIBG Tookit # A5 THK, EFLHI
HAM, EXTHR, ENARESABRZANGHSEHMZHENG. FREF
RERZHZGR, TTLAA PIBG Toolkit K S BRI BAEHELR AT EHLE],
HEEFNEREPHEMZ LA . ARGEMT Toolkit PRAUMMKIEARE
HiF.

6.2.3 ZBEXERERIT

HREARAMETR RN, FTURRIU A ORI 5 RS
FREHRIRE. |

1T e NS ST, BT RBERE S, AT B
UAE B R AR S KA F 0 G, FERENE 6.1, REFHER
T — A BN TE, TR IR, RARHRARENR
R, AR, BULRGRE A S ES, Sk
HEEA.

RETENSERE, A—METAnEL SR FRHRAEGRET
AR AR IR AR SSE, —H TANRAT RENDE, RET
A AR
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FIL SR —BNE JITSFIRANIRHITH

E@ﬁﬁﬁﬁﬁﬁﬁﬁﬁw
B 6.1 JLT¥3 ARG

EHREAR A AEATELPNENEN, KERKRBNEMIIGE. £
Fgih, EHORAREMIERR, WA P X ELHEREETLIEE ff R
HAMBERZALI. ZLHRTRARBRERKERR, XHEmesrE
MRZR T WA SR LB AN, AP EERRLENEE, TUEE
REAENA “KE”.

BT RMENTH, REMETZEFEAEXEE,

LEUTR BN BLZTRBA—DE, RASLNNEXQEETERS
FHTEMALE, XHEWRNZERBEFRISREVTENAR. JEUHHER
TR, RESMERRIA R BT, KEHERSE0RAHRNER.
HTREEXHE, URAERNAE. XMETFEIGRTHHNZEERL
B AR AR LT 802 >3 AN ] 8. 75 (8 = Lo

6.3 RGREKEH

6.3.1 RStiiEA
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T RS LRANEN—BNE A AKNIHKR

PAFASHENZENAMER. THEFLERkAaR, MREEBRAS
ML BEX H B A BB RENEE. FERNBPEFEAERZEHN, T
FREEENAEEFILAER. HP—EEaL 248 H— MR RAJLE
B, W=fA%. £, RASEE—EEENREEINE, YHAPERE
—ZRE, RASHITIH. RAKH/MEEB R R RH B0 H LA E
#, ATAMRERENEFELRETHESR. ZRELRTMORETLLRZIE,
H%, BRFLMNER, BRMKFTURELBA®RFEL. WEEREE
BE LA T U BLREHER, LFFERETHE, X5ELH
FALR . ETRABEHRRHBHITRBELZE, HERBALRHAH
Rt KRR, HIEHPLHNERER.

HRPRERBLHHOERN, TUERARENHSFE. RENRE
BRI T =MadFH: BER. BHENB3. B TUERE TR
BT FMAMELH BEEA AN TSR, RAXLFRATERANRRE
XFEBNTERER. URHTRERENER, FELS5RTRBIOEE.

RENSH—MEERRRETLLEFHEN SHAZEFEMAR,
WS HENBIR, AEE-—EHLSERFNERSD, ERIEEEETANERN
P ABIEE AT TAER BEAT U IR AE

ZEr, APaTUESaRg=fHGiE. B/ adiZiidKERIRE
%l wATHESREREH. WAFTUNERRGEL “AR”, RESH
EENRERALE,

EHFRANESREF M A —RIEER AU, ST BRBUT
REFFTURYIE. BUTSMA—RER—ME, RELECTRIRREIT IR
BoR, ZHMINAERE —HNEERFWERAFRNGT, HAUEFX
&, AHSERRHFER, BEABEHTLRE—ATRGFE, MiESF
VA4 R#AT R R

6.3.2 RGLHHESS

HRRTH—KERE, TRHTEFREE. A5EBURNARFIIT
=ar5Erk, W 6.2.
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P AFMEPEN—BNE [T IRANZ KR

BEEE FEEHEE HA X HiEiE

REEEME

——— e e o e e, e e e e e e e . o ey e e

|
|
S~ i LRI RT

B 62 RAAREH
R EfEBRERRAER BARAXERENFER, R ENR
Hif%. FRETEENXOLBEAETESE. BENRFRETRE. RAE
WEIREE BEERRRNZEAS, ERAFES I RAE R Hik#
ATARR R BRE OR IR o IRREERR D, AP USERAREE SR
ReZ . TR TREASEEENTXYE. XERESBENEX
%, Eit, REAHAFRENATY tt.

6.4 EEIRFMITIERE

6.4.1 HXKRENA

Microsoft HIEZ KT KB (Microsoft Speech SDK) £H FHAKEZTK
HRERATR, CEETEEVIMET SRS ENERRA, FRETEK
FEHIESTNAEFED (Speech Application Programming Interface, SAPI 5.1)
KkIT R, SAPI Y API (Application Programming Interface, API), LA COM
ARG, BFATAEZTRERNET RHIBEARTUFREENA
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FEIASRT IO —BAE JUTRIRANIGHIIER

2R, T BX R ER K ED T REETRAIAES & RN ARFRRORE,
EREEEAREMESEA.

6.4.2 BEIRSMIIERE

EEANIEFTERAIARAEENED: BEFRANELETXED
(ISpRecoContext) FIiEERFIFI% (ISpRecognizer). L TICEORHT HiF

KIEZ R B HEZEMHE SRR,

HAFREHTETHHIERANSGL, TES=PREH.:

1. Qg —MEERGIGI%

¥ H IspRecognizer #¥ O ) CoCreatelnstance 7} ¥ . H
CLSID_SpSharedRecognizer % % 6 # — 4 3 =% 3] %2 , H
CLSID_SpInprocrecolnstance 25| — /N H 2R 5% .

2. ARG EGIE—A LT3N

J T BIE I IspRecognizer [ IspRecoContext M, MARFEIRES K
J 484 CLSID_SpSharedRecoContext 31§ F§ COM F] CoCreateInstance & 4Bl
"o XA, SAPIHREZHHAI N SAPI FIECAEHMAR .

3. ANAEFBRMXBHNEAREESIER

IspRecognizer & —#¥ IspEventSource #, & IspNotifySource £ Hf#)—
o Hik, SAERFALE M IspRecoContext $ O 5 IspNotifySource 177
k38 E IspRecoContext fT 5 K FAF 4Ll %N . #R/5 M ISpEventSource: :
Setinterest FE A UL REH 2N EHFTEREN. REENEHE
SPEI RECOGNITION, ‘B~ T IspRecognizer ©.M IspRecoContext F 7] T
—HiEE, .

4. ANAEFUE, ¥ESHEE - METRMEERED

EFIRFEEEED (IspRecogGrammar) FER-EEMESTRAIRE, BE
SEEIRA (dictation) & ZHIA21R%] (command and control).

N F 2 FF § 5% & B3 ISpRecoContext : : CreateGrammar € & — 4
ISpRecogGrammar # 1, ARJFEHEEMETE. WA ISpRecoGrammar: :
LoadDictation %% # dictation #& ¥, {f Al ¥ 4 ISpRecoGrammar : :




FILASMLI NS —EAE [ RANIRHIOKH

LoadCmdxxmethods 77 ¥%:3%# command and control 5.

BRF, REXEEEFERINSIZEAKINH, NAEFAA
ISpRecoGrammar: : SetDictationState % & L& 4R7 . 8 ISpRecoGrammar: :
SetRuleState 5% ISpRecoGrammar: : SetRuleldState #(i% command and control &
o

EERAERISGE, RAGIEEFGETIE, WRAGEEEMENA
PRI K, RFI51%E KL SPEI RECOGNITION 4 .8. Bk, MARF
FE 3R SPEI RECOGNITION #H 2. RAIMERBESEET RAlERED
(IspRecoResult) E, IspRecoResult B[R T3 T ATRINERM . NAH
BRI LB A XM IspRecoResult §I5HE 4514 18 B R B # = EN
AT, RHNEEANZFMD S, URMNENHES P,

6.5 RERZEER S

BRZEIREN, 2EBE-GFER, —4 PC URERA, T
BETUEARBN. YANEREFERNELN, A RFERLET
BlsE R

FoEAERSN, RARAFRETEET R, YAFEBEER
SR, PP ATCL S R R RSV, KT

BIFCOTRS 4, BT “HANBENGEXR” , REFLRAN
1.

P ELBR AT AL TEENES, RELRSIH A EL 50
B3t BR. FRASETLUER “SCFRT F5 < 7, SamR < XE”
PBRERBRERS LT, EMREBTLET AR HESEHS: K

» SRk, W 6.3. | ,

waldiRg, MATURESAS BE”, “Uf” REEENHRE,
P 6.4, FSHTLUE EAERE S B SHIOAE, BitshA s,
2 mE R LR AN EXR.
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BALRPMERNEN—EAE JUIFIRANIRHFIKHR

BEAFTURHIEEHS “BH” RBHZRE,

AR UEESIRSHRE, WaldTHFRWLHFNRG¥. AP
PAiih “4TFF” &4, BADRERRGGS “TH” , RRISIMERBITH
RAER .

6.6 AE /NG

AZEBINUTEIRER R TLE, WL EEREEF TN
WMTFHERNKRE. ETRPRERNE, REEUEUR P A0 R
TR, MTHAKRMIE. FEEENETREATRKNEN. BTFART
FBHEHZEHR, ZEXESANEAT PIBG XEERMER RGN FEE .
B Z RGN BEEEMT Y. REFANBT ZRENEM.
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FEIAEMESMCN—FELE REURE

EtE BEMRE
7.1 X TIERSE

EXE XM MMXEFFERFIMET RARHBEABTNE, RENS
BERXEFRIRBEAMT @M, BEEHR T REFREEFT HPIREE TE:
FRHAJFENFERRESEE. RENBTHEFNENLTEIRENTR
LI

¥ ERBBBEBIXEEAR. EXEEEABRANEEESE—RE, FTEH
PN ER LA RS, FEDRELIRA T ME R T BRI A EILAE
RARFIFERA—FEEERF. EEBHE. FRTXARHFEE BFR5
EE. FERAPFLITHNA.

ETRE L, RREHA T RRBERMETE R, AR RMNENEF
R, FEMTEEXE, RETEBRRBOTEIR. JEHRSHAN
ML ABERTILERANAASTR, HhthFE—L2a8. LinmER
GRAFRE—, TEHRAFBANLSEGELR: AETEIEARNPMEEHF
TEH, FREMOAFRUEERENEN. SRRRHERGEML, xRE
FE—ERE LR T LAi Y BAERLERLMEARRE. TREFTANFEER
RHUT, HMACLETEMEERE. ERNE5RAXE, ARMENAE, R
SRR AIRINEERINER. RRATNALNMRALE —L i BfF
fE, MEZREARUREN, FERMBAARGHETE, REHTE,
BRI AN ARTR.

7.2 FERNEERRE

EF—HWIAT, EEHREMNTRE:
L BRAMGLFARD, ENHEHENET G ORERE, WES
BB LI |
2. BERHEAMR BUTHSDROTR, CRIETEARE. T
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FEIARPMEFIEN—FELE GRS

A4 4 PR B B MR B TR AR R

3. WINESHREIEE, BLRE. MATFEFE, #—SRER%N
Okt

4 EEHARERINONSERDL, MEMNES G4 AT ERSER
B, HARKBBKRGML A,

B2, ZEEHRFKMLENEARE. EEEFRE:

FRHEHREN “BEL” B AL FRREARRTRE TR
MES O EREBRER, Kb “BAR” RENES 4T MBI HEH
RS, |

B3R B R AR R RO BAAE, FUECR T IE % A B2 S BHA,
HAREA . XEE.

ML E SIS R R KR S RE DG EZ —. KKASRTHESHE
“HEHERA” MEX “BHLI” 3 “BHEINEHER”, KRER
R P A S R

FIRRM SR R AR P RENNASE. mTFREN. TERE
DRBHHEHANEE, ALESEARSRAAHENTFET, AAEE
EiE, GRERGENSEL, BARARNERLAGIEHER.

EHRBAE AT ROGSHERRASATHEERR. SaNETIRH
BARAE MR BROERAEA AGRS AR RAEZEENEERE,
B, EXE FRRMBTRENEETR. MESBEXEHRNRE,
BRTHENMBELEOEEZI, SABEEFTRRREERR RS
KRB EES), X ERATT—SHM BT
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