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Abstract Recently many kinds of robots are paid much attention. Among them, humanoid robots are expected to
be able to work as humans do. Humanoid robots are suitable for a tool for presentation, because they can use many
modalities and are attractive. We have been developing MPML-HR (Multimodal Presentation Markup Language for
Humanoid Robots), for easily describing humanoid robot presentations. Previous versions of MPML-HR, however,
do not feature interaction with audiences. In this paper, we propose the new version of MPML-HR ver. 3.0 that
includes the interaction for the presentation.
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H5, BEANCIZ2EMOMELZnRy Mk 7 LEY
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VOBDOEFE BBV 3 EEETFVIE, MPML-HR ® R 7
V7 IR T 5. MPML-HR L% 28— F D dHDHE
FAVY 77y a vz 23— LB LD TH
3, AL AT LDFEEIZLD, RIME OFlf#lH»S MPML-HR
ver. 3.0 DFEBIHE L TWB I AL, £7, RIME %
Hw3ZsT, MPML-HR I3 7VEYF—av s R
7HRAE 7213 Y AV IBAONEEY A T L R HHEICERT 5
CEHHREE oz,
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JAraRy bERAVEILEYF—varvarviyy R
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% &8 MPML-HR ver. 3.0 I\ CHHT 2

2.1 MPML & &U' MPML-HR

MPML ZA 27V —rvz—Yzv b 2HOES LYY F—v 3
vavyyyzECHHEICERT s I toTE aEbEET
H5, PRHLXVDOEFETH B0, THLILDI—P v
LR 70 75 A EBENITH B, Lo T, 2—FIF T
LRVORIERE R S a v Ty Y 2065 2 L STIRETH B, F
7o, XML ICHEHLL TR Y, ==Y = v b DL, 8fE, =
AT v, BRERELEE2HHT 2 8E2BBsABI N TR 5,
MPML-HR & MPML 2t 2—</4 Fufy b HIEEL

(1) : RIME @it [9] Tld MEDBP &R T 72,



b DTH D, RRICIEFIZ I point ¥ IR EWH B, Th
12, EEMICHFEET IRy b2 ) —v Db 3 EERIER
T2ODMETHSE. A7) —V ECHFETET7=A— 3
VI=Y Y MIBHMATH S move ¥ F & HOTHEEDE
BZETRARETH 5, vy FTRAIDGEVBBEL 25,

DL, T—Y =V FOFET ZZEMOBOERINT 5 7-
HDIEERA MPML-HR T2 ENTW3,

2.2 AY939Y3 VDR

AFETE, LY TF—vavicBid 28lEED» S OEHE
HDAARLE LT, HHADEES, BICHEL NEDOHEOIH,
HoUOBELLHPIER 282 EBRT L 2EANE
T3, IN6DAVEI T I avRERTLED, aviyy
EREDVFGE Y —vPROU Ry + OBfEZ R TE S & 9,
MPML-HR % ¥K5R T 2 LE2H 5.

AMEDEHNETBA VY57 aviy, FLEVF—va
VOFHAE BRI I L TEETES, LYY T—
v avHADOREDEICERT 570, avFryyizulon
D= MV, 8= DORFICEBTE 2 LH)ICT5, 2
VT YV R H7HIC, MPML-HR O page ¥ 7' % f\» 7z,
page ¥ JIZAZ V=YD 1ODAFA4 R LIHEbns, 7
LEYT—=2a v TR 12DZAIA K81 DOFEEICHIET 3
LEZoND D, EHED?SDE VAR L TERT 20
W L 7B TH B,

EHEED S DD AARDERICE W TIFF D ~ D3k
BORMBETHD, HEGREOMEIY, EREIZRL2HE
HDRAARLBRLTLE) &, 7LEYF— a VIS
BRILAVHITICBBT 2, 20k ) %I EIMEBICE UL,
EOBFENPEL LD, A7 7> a VHKEEREATEIRAY) v
FBERHLONUTLEY)., 22T, FHBHED ITNLT 270,
ZODBIEEI) AN, —ol, SEEMERICNT 2EHE
EEWHA, REEICHEORTEZKET S (ML),
H B IEZ DIERNAHIE LD Yes £7-13 No 12 k 2[E%&%
PR (HER) $200THB. bI—2i3, ME-LBEBRHBT
b5, HEE» S DERHICLD, BB 7L Yy F—
TavitRIHEETH .

X 11 MPML-HR ver. 3.0 D% ¥ 7V A2 ) 7'+ #7577,
A7V T MRZODEID 6% %, —DI body THE NI
FThh, 7Ly F—vavavyFrykEriids, b
9 —7I% interaction THE NAHFATH Y (Fig. 1 (1)), A
V85 rvavicBT 5RR%E T 5. grammar 4 7 (M1 (2))
EERHCCE R T 5. FEEE D A ARDFRHSED—D & —F
T2&, uRy b grammar ¥ VS OWFICEHR I N HELE
19 %. recog ¥ 7 DWNERIZIZ grammar ¥ 7% 50§ 2 Z & A3
TE (e.g.(3), TIN5 DRMLIEEZ TN 2EFHZ page &
HICE>THRET I LWTES, 2% ), R—VHADIEE
INLRBHBEIEZ OHPENTOARELNTH Y, recog ¥ /I
Lo THENTORVERHSGERZ 7L Y Y F— a vakTth
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<?xml version="1.0" encoding="UTF-8"?>

<mpmb>
<body>
<page ref="/slide.ppt#1” id="B§ H DX &K">
<synch>
<speak>Bi H DR LB TL £5</speak>
<play act="victory" />
</synch>
</page>
<page ref="./slide.ppt#2” id="Bi# BOXKR">
<speak>Bit% B DHFIEF TL £ 5</speak>
</page>
<end /&>
<page ref="./slide.ppt#3" id="REH DX &K">
<speak>f B DHRF LB/ YZE TLI-ta</speak>
</page>
<hbody>
<interaction> ..
<grammar rec;
confirm="@#HAIRYETH 2" view="B>&">
<goback />
</grammar>
<grammar recgram="&03 [N TAZ]"
confirm="FF BN XK TN ?" view="FEHDXZ">
<do page="FEHDXK" >
</grammar>
<grammar recgram="$E>TEEDS [DTAE]
confirm="83#% B LM BDRR T 7" view="81#% H LEFH DER">
<do page="BHBDXRK" >
<do page="FFENXK" />
</grammar>
<recog page="BAE B MRE"> .........cccceirririiriiiiieiie e 3)
<grammar recgram="3%L1= [DTAZ]"
confirm="BiHDEXRKTTH ?" view="Bi R DXK">
<confidence-thresholds reject="0.6" ask-back="0.8" accept="0.9" /.....(4)
<jump page="BHEDXK" />
</grammar>
</recog>
</interaction>
</mpmi>

X1 Example MPML-HR ver. 3.0 Script
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L, BRER-—VUDBETLEBCROEDOTLEYF—vay
RS2\, —H, do ¥ /I TR=UDBIREINLBHE, 2D
R=VIBBL, BRES-—YBKT LB LD LEY
T—Yavhilt Sib, goback ¥ 7, BIkEDICL S
VEYT—vavariryai@Eo a8 L TL -
THBEI, BLDAVFVVIIRLZEDDGHTHS, D8
&b, grammar ¥ 7% F\T, goback % 3ZIF ) 2 BED R
XEDFEREATH

grammar ¥ 7°Cld, view BIEOFHRIC LY, AT ATRER
HFENBDAY ) =Y ~DETF%EITH I LW TES, MPML-
HROZ7LVEYF—>avyTid, EEICAIA FERRIN
205, HAYA PRI TR FKFEE D AAZ, HEHRE T
FuRy FORFEABE2RRFTEAR—AVBRITIONTVS
grammar ¥ 7'C view BRI N GEITIZ I ONEDE
PA FICRRIINDD, EMINBEICIEHETH S
recgram DNADBERENSG,

FEEE DALY BB IN - EERRER I 2 OBEED
REZJWIGUT, BH, HEEL, R, REOVTN»IR
IND, BEEMME,->BE, HABTH TR E
», FEABTZERNEN, vy PfAsEEZTORV, £



reject ask-back  accepr  confidence
| =0 [ mzEl (2] == |
reject=ask-back accept
l e [ ®& [ == |
reject ask-back=accept
| E) [ mesl [ =m |
reject=ask-back=accept
| =i ]— T = ‘ I

[¥ 2 Confidence thresholds

BENE» - IBACIREE LS, ZOBE, ELLF#T
TV AEEMEDE 72 ®, TR Y b jump, do, goback T
HESNZEMERIT). MEEL, MERIIEHLZEOMDE
HETH BB RING, ZOPTHREEEMEVEE
MEEL, BHEESSVOHARIMERL 5. MEELTR, o
Ry b2 “ipBoLe0E Lan?” LMEETIEIckD,
FREE N L CHEOHRKELZERT 2. @5 120HKFEHD AR
DA T ATREMEDSTN A3, I E FEEL 7 F TIRIEL K FAEHR
WMTETORVEIBHEICETH S, HERTIE, THERHR
AHFECN LT, ZOFEABREZITo» L) POMEEL 21T
9. PlZE, HiEEH “HHORKZHAL T L voBa,
aARy M3 “HAORZEZFTHL T2 27 LHVIEY, %R
DFEIX, T Yes %> No D& X MWHEAT CRIVIE L 2479 %
O, I AT R ERRSUENRIL B B 85 L R B & IR
—DEFRBRIZIEL K B INZWREEDE S, Ld3o T, F
FHEABZIELCRETECO R ABESRE EA, MEERLE
HE L TETH B,

FH), WEEL, BR ZBOBERZ2IET HEIZS S5
LOYATLTERINTVS, oL, XhFREEDAAR
Bz ZBT 570, COBEE2EETLILHAMTH S,
ZEHIC1E, confidence-thresholds(IXl 1 (4)) Z A \>THT).
BH LB EE L OBERICIE reject, BB L L HADERIC
I3 ask-back, ML ZIHDOBERICIZ accept BIEZIEET 2
LIS WBHEDOEES R ENS, K 2ICRT L9, reject,
ask-back, accept DERDEZEUICT S 2 Lick D, M
BL, BRZITOEVEIRETLILLAHETH S, 7,
TR %2179 BRI, grammar ¥ 7’ DJEM & LT confirm 2 &0
WY EBRETHDL, ZoitBRIE, BRAOEICTRY ks
RETINELERTEDDTH S, D confirm BIEDEME
SNLBAITE, HERTONT, LRHERTbNEREH
FDOBEETH- 54, HEXEL (MEEBELBTbniwHE
HRE CIXRA) 25fTb 3, B2 2L es2LT, &%
SELHMABEETH 5. HIAE, BHSEELDRVLEEITIE
ELLKRRTE 2SRV D, MEREL2EKT22 L
bETH S, £, aVFVVORVIOBRRT, KRTHIAIC
BT 2 &) RAHIIEE LD, HEINDARM T
UCEANCBHEDREZIT) 2 L bTHETH 5.

X3 1 ® MPML-HR ver. 3.0 ¥ ¥ 7VA 27 Y 7 Mg
FTEAVvE T avhlERT.

Robot: BIHOFRFRIL...

User: EBDXSKIE?

Robot: [&LY, (Goto “BREBANDXR")

Robot: B BOERIE ...

User: &5&

Robot: BIHDEH(L... (Go back to “BARADXK")
User: EBDXSKIE?

Robot: [&LY, (Go to “last”)

Robot: EHDHRRIEEYZETLI=H

Robot: BBHOER (L, ... (Retun to “BIHNXR")

Robot: BB# BOERIL. ..

User: BIHDXR

Robot: M ELVELT=M? (Ask back)
User: BIHDOXS

Robot: [ELY, (Jumpto “BHHDESR”)
Robot: BEHOERFIL...

Robot: Bi#% B DREFITFETLLD

[¥] 3 Transcription of an Example Presentation
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Pa—VIC ko TEREINTW S, W5 - TEHEY 7> 27
LiF2—Fo ORFELEMRL, RELROTEHZREL %
WCEMEZAT ). AL A7 4Tl HABRO—BfI% MADL
(Multimodal Action Description Language) & L CHBT 5,
Z®D MADL ICRFFET ¥ A b (eg. “TAICHIZ ASIMO”),
HEZROLBIE (e.g. “BEHE ® “KEIETC”), 254
FORRZEVBEENS, 2L T, MADL DETHICIE, £
TOBESFM L BB n 5, N5 - TEHHEY 7> 25 4
1%, BE@EHBLYYY, HEEAHEES, ASIMO Z2HIHT 5 —
Foz7aviu—7LERINTOS,

WNEE - FTEBHIEY 7Y AF A RNFEO Ry FORE - T8O
€71V TH % RIME (Robot Intelligence based on Multiple
Experts) (9] ZFICHEEL 2, ZOEFL TR, TF 28—}
LWL, FED F AL ¥ ONGECREDYETEH % ERITT 5
ODEY2a—N%EHVE, MPMLO7LE¥YF—av?
ERT 570, MPML D% 28— h2FI% L 7. (A&,
MPML-HR ver. 3.0 Dftb h i MPML & %3 5. ) MPML
A2 Y 7 bid MPML 2> /84 12Xk >CT MPML T % 28—
b TRV S PEEEICERING,

3.2 VWIFIFRIN—KNCEICHE - TEFHIEY TR

T A

RIME THW2 ¥ 28— F3H 79 27 ZLICHEENS
BEBHS, uRy by 7Y R RETTBHEICE, ET
BLX 28— MITHOWREZRIT). 2—F o 0EFENZT
WMonsl, TXFAN—bMET7 7T 4 —bEN, FHEBHE
RIEXBEERTZ. 23X 2= 34 7Y =7 MEROBHE



MPML
script
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Dialogue and behavior controller

MPML || Other requested
compiler experts task
] execution Task
Understand report planning
method speech domain  Select-action\ (to
recognition plausibility method MADL \ \ Selected
results (from all ~ (from selected expert) subtasks
(to all experts) experts) expert)
Understanding -
expert selection
speech information
— recognition MADL
results
Speech. — Hardware controller
recognition Speech recognition Speech synthesizer
grammar Screen controller

¥l 4 System Architecture

ADEHD—FEDA 7Y 27 b THD, ZNEFNDIF 28—
MINEREZ D, I ABEHEERETS.

AT LI, EHOIX AN—FEFALCEIET 5720
IZ, 32DEY 2—NVdH 5. understanding T 2 — IV IEH
FRBRG IR E T A 8- MICREL, BOlRIXRAR—b2T
7T 4 =175, action selection €Y 2 —)VITEIRI N
FAN—MICHL, ROBEDOEREZITH.
Ya—niuRy PeBELTHEE, Fozxas—tx7
7TAR—bFF2DRET S, N5 3DDEY 2 —VIdFKHE
HDABZERD 72 DI WHTEIET 5.

ZNENDLF A= MZIIWEIREICT 7 22T 27200
Ay FOMETH S, I Tld MPML ¥ 28— M BSEEd
2bDDHFHT 3. initialize XV v FIZTF 28— k p5IFN
HEnic & FICEREIN, WEBREZWIILT 2. understand
Ay FIZEFE Rifs R%2 Z T WMo 2B IS understanding €
Ta— oI N, EERRERICE VL CIERE
9 %. select-action XV v FZ, action selection €Y 2 — )L
S MEBERY ISP I N, FEEH D AR/ L OREETR T IUE 2
YTV DERICE T T—oBER AT 3,

3.3 MPML JV/(( 5

MPML 2234 71 MPML A7) 7"+ % Ffijatl ic 243
%, HESEIRER D block BED SR I N, —DD block
BHRIE MPML 227 Y 7 + D body D page ICHIET 5. AffH
DAVFTYVITMA, jump ¥ 7% do ¥ / THRES NI R—
I LT block BRI N2 70, —DD page 15 1, &
KRTZEDDD block BERE NS, K 5IZK 1D MPML %7
V7 b &avosA L bR f % R

handle-interruption BRIFAMSGE T L IcER I NS, T
DHITIE, EID, BBEID B X OHRAKFZONASEES
nTw3, EBBEID BEROERSZINS k) FFHEINT
B, BBEID OBERIEEVAF () ItkoTERENS,

madl EHEIZ—2>D MADL 2% L, MEERLTHOHMEZ %

task planning €

B9 %, show-slide EHIZRA 2 Y —v BICHEEEINIATA
FERRFT @B TH S, %72, shou-text BERIIEINL
TXALRAZ Y —VIZRRT @A THS. THAPERR
T2, RIFMHITRARZRLEEZRRT SR 54 FER
(side) &, BAY FDFEFFEELLRTT 5274 FTHI (bottom)
D_TEEHFET 5. utterance BH, play BH, go-to H
FRixzhnzhn, & P AF v, BEOMBE~OBEHLZET.
MPML TORKIERBIZ, MADL ® emotion BHEIZ k> T&
BEN3s,

PREIFEIR N DRI IT 1L, SCEY A b7 2 A L E SRR
7 PANBEREND, KEY A7 74013, FRATEE ST
HEOY A MR N, ThEHCTRBSUENERI NS,

3.4 MPML IFX/{—k

A%, MPML Z¥ 28— R 7Ly F—vavy I LIclE
505, LaL, avirYoRAEUNOEAIRILETH 2
72®, MPML ¥ 28— Mg A Y v F2IEHFL, FiFEEh e
RSGED BRI D X HWMRENT w3, MPML-HR i34
7Yz MERMEAWBIET, ALZ R ELTEHINT
W3, MPML ¥ 28— }F+D 7 7 A DOWLTLTHHAT 3,

initialize X YV v FixEitd % MADL 2% v 7 L #D A%k
YA N CUEID L EBED SHIRENS) 25 v 2 Bt C &
z2f79.

select-action X v FIZLLT OB %1T9 . £9, MADL &
7 EEINAR) A MR Y I o—2FT 2Ky 7T25. Ky
TINLEIDARY R bR, 7rF4 T HEID YR
Zv b5 ZLT, uRy rOBE24T) 729, MADL %
BT,

understand X v F I3 RAE RIS 2 SHEE OfEH38
HZ2HBACOE2F 2y 755, BIffix 2.2 fi TR L 7% reject,
ask-back, accept D 3 293H 5. BFEEHS reject AT THIUL,
FEEE DA K BB b Tbhk s, EEED reject &
DKE{, ask-back & D/INX WA, BMERELZT) 7o,



<block id="1" next="2">
<interruption-handle recgram="gram_0_1" goto="goback." confirm="B#TI=EYEF A ? "></interruption-handle>
<interruption-handle recgram="gram_0_2" goto="3_r." confirm="H B DX K TY A\ ? "><interruption-handle>
<interruption-handle recgram="gram_0_3" goto="2_r.3_r." confirm="Bi# H £ B DXL T ? "></interruption-handle>

<madl>
<show-slide uri="./slide.ppt#1" />

</madl>
<madl>
<utterance>B B DR FIZEE N TL £ S3</utterance>

<play name="victory" />
</madl>
</block>

<show-text view="bottom">8 H D TR ILFEh TL & 5</show-text>

<show-text view="side">¥ B DX R¥nBi#k B £BF B DX K¥n</show-text>

5 An Example of Intermediate Representation
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