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Abstract

This thesis applies Dialogue Agent Requirements Modeling Methodology
(DARM) to model the requirements of dialogue agent for a patient with spinal cord
injury to have conversations with other people through text-to-speech technology and
control the home environment. The DARM provides three models including dialog
agent requirements model, dialog agent society model, and dialog agent PAC model
for developing dialogue agents. After the completion of requirements modeling, this
thesis implements a prototype of dialogue agent system, evaluates the usability of the
prototype, discusses the usability problems, and assesses the feasibility of DARM for

examining the efficiency and effectiveness.

The result of this research points out the combination of dialogue concept model
and agent user interface requirements modeling methodology can reduce the lacks of
present agent modeling methodology. According to the results of usability tests, the
DARM models are refined repeatedly to reduce the variations between user’s mental
model and agent requirements model, increase the interaction between users and agent
systems, and provide prototypes which is much more close to user requirements.
Compare traditional agent requirements modeling methodologies with DARM,
DARM can raise the maintainability of system and efficiency of communication of
development group, acquire user requirements efficiently, and reduce the duration of

prototype developing.

Eventually, this thesis refines the DARM by usability testing and feasibility
assessment and suggests to add the Dialogue Vocabulary Knowledge Description and
Dialogue Strategy Description for the model as the strategic dialogue of the model

planning and management and to reduce the complexity of dialogue and to raise the



efficiency of agent user interface developing.

Keyword: requirements modeling, spoken dialog, user interface design,

multi-agent system, smart home
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(3) x4 T4 (Agent Implementation Model) @ 12 5 % crgg w22 =

By

"I!‘l

B F P - IR o EH RIS R il i 2 ST AR e
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fmE e @ dEA B A B E 1 IR A B Tk (Agent Structure Definition) £ i

12 4 {7 5 $5 it (Agents Behavior Description)

(4) #7570 (Code Model) : i& B Fp B 83 (7 B3] 8 1 ek SLF 17 > 12

Rational Rose FF % 1 B & 4 3R> chfe ;N5 » I

T EEMERE - B L 2

(5) %% -7 (Deployment Model) : = BFFEE_B-B 5 2 = g k4

g
&K%‘—s"ﬁg’gi‘l I%T'z T 'l 77k gL?TEf#—K ﬁg{gp\ﬁ}"\‘ *]:#_,T' v 1E\_f‘l‘ ( @Umﬁ Kﬁ&

RIFFE BT o

204 RIBA T REHS FHIR

R 5 2B % AR PASSI ARRE # RS 2 G e 0 BE s i
PLEr cFl S (8 e ¥ —*ﬁ fim B E

A TERT RS RS EE T UFRA G KDl B e ik
REER>ZHLF E2H

TR EHFY P A - BHEES UML 7 g s B g A B3 FER
AR AR R F AR F R

PASSI = i3 t & PR B i AR3E
PRk Apde > 70

=3 J’ SV AT R R R (T

I s RILA k B R

% 21 5 A%< £-% Gaia ~ MSSE 4 PASSI = #8 R 32 A 07 2 /BT R

R ] R B
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%21 RImAERPH BB R

Gaia MaSE PASSI
AT AR d + 37T d 37T d IR
T HGE S *F ~ 3 +UML UML
AR P RS Bk A &P
B R X o) @)
FBETE O 0 0
Sl IR ALK X X O
AT AT @) O O
AR T Bk 2t X o) 0

@4*ﬁ47ﬁifﬁ?%%§ﬁ

VDR F F G EHRF AL A5 R B R Tl - B A

g

=N
By

EHET LR T PR SR (T B A TR AL e & kR BT 3
R a0 P oA RE Lenfg H *‘ﬁ % PEL %5 MVC (model-view-controller )
Model 2 PAC ( presentation-abstraction-control ) Model » 2 = ¥t B Model 4 %]

272 4z .
k3 /T wp e

2.2.1 MVC Model

MVC Model # i * ﬁ i m o it F AR R £ enig * (Graham & Urnes, 1997) -

Beppr A BB % 4 2 Model ~ View 2 Controller = B 28> : Model 4 i+ _
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®Okf FASTR AL View v 2 2% k § F AJR % ¢ FoRensgs 5 Controller 4
{?ié Pﬁlﬁﬂ%m%‘*o

( Model )

Update
Hequest
Request
Controll View
( onTe ED Nr::t!flcatmn ( )

Jser 8 ‘{ w update
action

# 2.4 MVC Model 7 # % (Graham & Urnes, 1997)

AT LB EE 2.4 F I ’ﬁk?i B 4 1 el nAeds it > MVC Model
¢ i Controller ¥ f 3 #-ig * —*ﬁf g2 4 @RS kAP e Model » I *t View update
Ple E 4345 Model %:i& {7 A7 > &4 Model sh1 (4732 & #-€ 28 > W 7§

SN AN F oo

2.2.2 PAC Model

PAC Model #-i& * dﬁﬁm mARF LRI AGOERBIAGTRL - B
(Hussey & Carrington, 1997) - & & ehpr & £% — 4~ 4 = i 3% 1> Presentation -
Abstraction 2 Control #7e= o # ¢ » % £ (Presentation) £_z_& 4 1 cheh il T e
ST L i~ 2 B S g 3 (Abstraction) £ & H+ # thet i 2 p 4 S 4 (Control)
PIE 2 ey B i bphe E@ 86 243 B ey i - PAC

% Ao 2.5 ST



] 2.5 PAC Model 7 1 Bl (Hussey & Carrington, 1997)

AT R 257 741 PAC Model # sl n f f @i LT s 2
RAELEE B 7 ik h i E e T Lenlida v A e deeh
Al RGPS BRI A S I NI ERGS o BB R IR A 4 3 TR Y 2 Ak
SR B N @ e R R DS B R BB R R S 5N A il s
PAC Model ¥ 7 if & * 3t RIZ A g enF fre £ CfeE 4 (£ =fr & #Z &,
2004)4% 2t Net-PAC Model(4- 8] 2.6) % - B & * ¥— ¥ #3Z = (UML)E & 4 &
Bl Z ~ 24 503 2 > 35 % Net-PAC Model 2z 5 i@ % PAC Model # 5 %

SR B SR R B A R
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control | presentation

abstraction | control

preseniaton

conirol | presentaion

ahstraction | control

control

abstraction presentation

#1 2.6 Net-PAC Model % #-B(£ =f= & ki &,2004)

223 #% E G Eh R

SR m = 487 % 23 ) MVC Model 4+ PAC Model #. ~ 17 Pﬁ?«éfjﬁii
WEAehI # 2 4R 0 MVC ihfrdlF fEse— 4 Model & ¢ 3320 ig ¢ # ¥ Model
(N1 TEAFRR R & 5T o AP MVC - PAC & Net-PAC =iz 7 44 Control
@ SR LB E B A6 &P H B R HEdr gl b iF
AR > # REA G R hR Y e T g o MVC Model { F oo o H

OB Aod 2.2 Hh
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MVC PAC Net-PAC

2l 4 S B FE g 2 AL B

ey if 5t ME M
R i S i R AT A R AT
~ i3 @R : f ¢ Model ¥4 4 %z Control i & 4 %z Control i

=
=K
il
¥
Tl
o
|+
=

|

<l

3 PR PE G RPHE Y 0 LR M ASHET UML AR Y X 46

K P ATIRIER Y F G E R 2 BRI A RY G F M T g

= Fl i
B IR NP e - ) el s IS BRI SRR S TR U 20 e sl X

Mo FH> 2% RIFEZAZRPHSZ 0 * UML 2 CASE 1 £ (PTK)

RO E T & NILA B ﬁ fi o AR o

WEKEF T AR R DY Z S M AR ERL {5 LM

Feen® 4o deT R SR T E Y R $RT G

2

1 oL
e

f
et
—

e
& \
=
rq.

P BTH e o BRI B¢ g R S SN BRI

il
=\

i

PR AP A L R R 0 S G LB SR E T 2

Erof 82, 1 SHEAIFEELIGNTER L) AL Fjrenpr it o
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Az R A LATEARR R IE A (Agent) o B R AT ARG - BE LR FR T L
REFLPRI DL o EF A IFEMBPEEF R T8 K 5 F

=7 Y

BFM;]J‘IWA)@—rE% »|,r}|jZ{ _Ib%gf'?" ]m"‘LE’fB—E"’

Russell 2 Norvig za 5 AI2 4 § - BE o (750 4 cnipag » F4Am

AT - R A TREAEL G AR PR DTS B T A
¢ ond @ R &g 3 # | (Russell, Norvig, Canny, Malik, & Edwards, 1995) -

Tamt o i%*‘fiﬁ Wooldridge £ Jennings { P faifdp 1 32 A 3z K

(1) & J&ic # (reactivity) : N IZ A R BRI F A DA R L PFo 2 PFL

3w BSIFBR o 4 e

(2) p % s * (Pro-activeness): 32 4 & 2 % P &% (goal-directed) =7 &

it o R R NI BRI Y A o

(3) A-= it # (social ability) : 2 A Jg B B 5 H {5 (K32 A Njphid @ Jﬁi’gﬁ

Bal & Ei 4 o SBEBA ERRER Y F L R o

2.3.2 FIPA 32 X 3 {53

“i\j\i\?mﬁj ﬁk}ﬁi;},\)\ A1 rry,{ﬂ" e B ?l%mlkgw A ,J‘i

2 B ArEiE R T R o #7122 1996 # d IBM ~ NHK v BT % 2 7 frﬁqﬁﬁ&ﬁ}ﬁ

Physical Agents, http://www.fipa.org/)(Panti et al., 2000) » 3% % = = & p mf‘j&ﬂiw

TR A AR T F TR AR o ho ] 2.7 7m0 FIPA AR I A

TERARDARIRS T TG A
(1) 3 4 @ iE(Message Transport) : f F I A 2 A 30 4 el % 27 44

(2) 3= 4 p 4-(Agent Directory) : f § RIZ A Ip gk E IR
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(3) PR#% P 4(Service Directory) © f F SIZ A PRAFF I ~ h A

(4) I A 3E 3 (Agent Communication Language, ACL): #% i i 12 4

BRI A AR anE T 0 @ 35 1 wEk A 48(Ontology) ~ < i o

Abstract Architecture

Message Agent Service ACL
Transport Directory Directory

B 2.7 FIPA 4 % 7% 1 (Panti et al., 2000)

B e BERET L ARG T 0 7 RS FIPARpF i@ A T 4
RIAULGPIRF - ERERFA R B RN PRAEFFLFNTTA L, 51

AR T A

2.3.3 I A T AR

R ERIEA T LT T R 3R g AT & SRR %Eifc{ﬁ’;’ii—ﬁ
BAzZ BREEIIF I FRPEfF R B FAEA2ZFY LT ApRRRS2ZF
PRARIERL CE T FEEEATA DA A R e R R o g NI A AR
AR A AT 2 (I XS24 & (schema) snRE 0 SR R B AEF AT T

EF PR ER T YPHEANEIREFYERTEM B R RE -

Yol 2.8 #7F 0 f FIPA BRI g 0 § R A FREPM > E
B RERY PR i A AN it AR (TR > T LR BT A

B R TSRt AR AT A R AR T A OE AT A AL E R SR

20



Ontology

Request

Response
ACL Communication = Ontology-Based

B 2.8 A AR NI R S w‘“'](FlPA 2002)

R FRRRA LR ARFERI AL D WA G BE L R EE R R
R ﬁ ERT A IR A F] S i —fq" BAr i R AEIRAE IR T VA
7 R A AR (e R Y T b R R TR) > 2 R
LR w4 afk (Tak A (e ’LFI T AR ﬁ%} TR ) e #r1 AR
{g’ikffaé_iéﬁf*;g(f%?—%z/}mmfr LA BB ET iRl ki

FVHPP? N AR & 5@ hsnaifd o

234JADE R A BH T &

ﬁ g FIPA #&%ﬁ’:iﬂii“-’_’\ BEgTiipdgad » A&k~ aEd TILAB
(Telecom Italia Lab)#72F & 32 4 B 2 T & JADE(F Bellifemine et al., 1999) » 3% -T
8- B=2d JavazFs By e B Framework » ¥ 2 4o~ FIPA e chle 51y
FIPAL R4 5 ERYTE S ? A AEFT L « SiFeB? 41T+ JADE #&
Ee- k7R 4258 4 o (Application Program Interface, API) ¥ 12 45 8% & KU R 2

AR AT AR LA R RIEA T LR AR EE R L R
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B0 el B A RIL A % BB chp o o

JADE 2. 272 &4 T & 3 & 4B FIPA #7372 2. "3 A T & » # 7 AMS (Agent
Management System) ~ DF (Directory Facilitator) > 2 Agent T % & MTS (Message
Transport System)£2 # = JADE & % 2_ v 32 A &g 4 2 iF i (F Bellifemine et al.,

2006)

Agent Platform

Agent
Agent Management
System

Y F Y E

Directory
Facilitator

Y ¥ ¥

Message Transport System

Bl 2.9 JADE 32 « - % 2 4 (F Bellifemine et al., 2006)

4ol 2.9 #7710 JADE chif 32 A T 4 ZE4pd T g JR0 A

(DAMS : f F %7 RIA el — GRu] LAY Z %fri@q/ﬁ"fmé«m AETE kR e

(2) DF : #2 =% T (Yellow Pages Service)PR3% 1P 4% 31 % » § & & &~ 3140
DEE E R R T i SRR & BTN R R I P o B

(3) Agent : "$ TR IRk s B g T RARF A o

(AMTS: f FAfRFRAEA T LN Gy L BE 2 ¢ i BRg
T4 LS B

13% 7 ¢ it JADE )% éfﬂ#*}#l/ > JADE " B AL ETNRER Y 2 F R MR

ﬂviﬂ—’_*ﬁ"z_’j#g/iii- T2 :L%_,‘E':L%_ *#.er‘lzlo}ﬂ-r—r :
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Main container

1
- .
' | ba R P
Ad Is registered -"‘- ."'I‘h rbst!ibmd
8 g - w Wil
with, =™ S
- "
'-‘ ot

T | |
Platform 1 - ]

Container 1

Container 2

- Nemert

1 Blpin container

|- Platform 2

] 2.10 JADE Containers {= Platforms 7 i &l (Caire, 2004)

7 1* B (Container) £_JADE ey (753 » ¥ U F £ 5 B RILA o F B EH P
SRl ;N % (Active Containers)*7 e % ik & f£ 5 * 4 (Platform)e & — B L & 7 i 3%
7 — B2 % 3¢ E(Main Container) » 2 3% 3 ;;kss,\j A AL MR AER

- BEE Al PR BREABLAAET AP BEEon ! AEAAE R

Bt %i’dﬂﬂgﬁfFlPA“ﬁi 2R IE AT L A KFH 2 AR Ao @) 211 41
o I A B Ae it £S5 Wi 0 Active R o JUPFERIZA X F P g BhE| 7

FLA mhh o RiSE RBIRIANT R AT 6 = Bk &P #4  Suspended : 7 pF s
HAETHF S Waiting : EEFE T EF A N IERARBEE  SREINGEFTREL

FoiF > AT AR P F TP E g 2 A s Transit: A& R A T 4 EH
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Unknown
Destroy
Quit

T

Create

aF

E]&‘i-l\li“’ A4 e F Belllfemlne i 2006)
F 4

Fn

24 % (13F 055

g

=N

RYFFROD ORZTRRT FF LR RFF omenie ¥ b oo or
HR AR RO REART B EREOR T GRS FEERF

A A

F_\.
=1

xRy 4 F DA e @ * A (Usability) 428 &0 2 & st e 3 o

241 #* Bz KX RA

VWFDRY F A5 T URRY F R IT IR G DT RGeS it 3
Pi%-iEm iz

41 e A EEE o vt i ¥ 1 4z (usability engineering) *
A i d wieadg Kt i (Nielsen, 1993) @ * 42— 308 5 4 6
POAARIERAEE Y AP R R LR R R Y FEESHR T FF A
@A R RREE TR Y R AT e TR
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Preece (2006) { #-i¢ * [+ 2 & 5 | ¥ UEk ¥ PEY A ok ivy o
g e aE TR 2 é_’s‘_'I's’?J 1 & (Preece et al., 2004) » & 45 &) 4~ )i
@0 (1)F et s RF LT P o QUi Ty K S @ik

c(Q)F 2L R Y F BRI X A ST IR L B R L o (4)F A
B EF keSO DA T (5) B R IER Y I e A2 R
ORIEZEEE ] R RIREE S S R S I BE T R R

#F PP PR REFR Y IR o o] 212 477 0 RS R Y P IRS

>‘I\

Pt @Y FARBLRNERTIT T > TN GRR Y K i g R

Diveritmento

Soddislazione Seddisfazione
di bisogni emolivi
Elfficienza
Godibilita o e ‘ Gratificazi
ibili di ricordo ] ratificazione
Helle modalit a-\\ / Efficacia
d'uso
Obiettivi
di usabilita
_ T / \\Sicurezza
Capacita di apprendimento Sostegno
di intratieners ] alla creativita
LHilita
Capacita Piacevolezza
di essere daiuto estatica
Capacita

di dare motivaziona

B 2.12 & * «‘5 MR R Ao * MR x4 B(Preece et al., 2004)

242 # % fF3Fin 3

Ho % AR S - A AT R FSER BN ER B AN R
5&,}.;3;,';', s TR G H MRIER o He g e ihtl P § H m;@_gﬂi,’;’,—% TN R
Eofe M BLRRENG R T LR R RGP LN LT e 4 ekt
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& A Fla 42e7F F o Rubin(Rubin, 1994)p fxeidy &) i€ * 2 p|3en 78 5 3% 1 (1)

BRERFETE S QERIHINSEF Q)R REEL & (A)RILRE (5) 54
HORIRAE L (B) @k g 5 Y B R rar ek

Kwahk (Kwahk et al., 1997) { i&—~ # #-i¢ * j2p|3&nB PIRIT A 2w < 4 >

4 W] G 1 17 4p B (task-related) ~ /i & 4p B (interface-related) ~ i gL+ (subjective) 12

4 78 14 (physiological)e # # 4 & 4p B e Jp] £ 4q 15 18 1 BT 5 fr B =R 1 1)

P AR nif A R F S N E R R KR NBREFT I DA 6 S T o

- dn ke 5B G % MR (issues) B 2 A B 1 o S SR
EERE A A G A £ A L g fet )7 e S T X Rty o
Walker(Walker et al., 1997)#% t’:%ﬁd 1A e RITEm 2 R4 23 Pl

AR LIRS "‘%ﬁﬁiubm?fﬁﬂ'?‘)ﬂt@i , |J<ig\. ‘J‘;‘é,ﬁ\“p\F'&mLLﬁgLoT O 3R N IE A 3Lt

TRV LEEF L& S IMER] o 4o * 4 (usability) & - g DISC &
(Failenschmid et al., 1999)#% 41— 2@ #* M2 E P % 5 EiZagii@ * (4

BLo WP U EHE R R ,u;gd FEALTER SRR Y ik
FREI > &3 (DE 9 § 2 (modality appropriateness) ~ (2)%] » PR g R
14 (input recognition adequacy) -~ (3) i * Jﬁ’f % % ep R (naturalness of user
speech) (4)@] 11 3% 4 & (output voice quality) (5)%] V4 pE g 2 (output
phrasing adequacy) -~ (6)w 4k e 3 4 (feedback adequacy) ~ (7)%: 2 #5748 e
% 1+ (adequacy of dialogue initiative) ~ (8)¥+:& %4 p X 4 (naturalness of the
dialogue structure) ~ (9)1 iF{r4f ¥ 7 & # [l <7 & 4 (sufficiency of task and
domain coverage) -~ (10) % %td& 32 ic 4 o & 4 (sufficiency of the system’s
reasoning capabilities) ~ (11) = # 4y 31 0 % & 4 (sufficiency of interaction
guidance) -~ (12)4s a2 g 4 4 (error handling adequacy) ~ (13):f & ¢ * iﬂz ES
B =2 & 4 (sufficiency of adaptation to user differences) ~ (14)3 #+:i6 424 4 B 42

er=x #r(number of interaction problems)f=(15) & * dﬁ 7 & & (user satisfaction) -
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&

Zh REARTHAGFREH

=+

FRLER S JUR R PRI R AT R
FediTakzty T 27 U R R IEA RN WY e B AT
BAIRFE S L& i»:"%f%’*%‘i’»{ri HRmA g r X xm(AUI)m#EFaé o N E
£ TORBEPRTFT Y o FRIEA A RPEFCY R Ee > A L
AEEnF R ReniEE o R RS BAO I ARERR Y o R
Mo AE AR FETDRY I AR ART R Ao REILA T LB F L L DA
HERFL D F BB S 1L > kgt PRI Ao s RILA T 5@ AR
FH 5 ANIE A RSP E pEar ;]*{#\Fiﬁx L & P e

Flpt AFT 5 $ % Hsieh & 4 12 PASSI = 236 5 A# R IHEZAEZL 46 3
F3 #5772 % (DARM) (Hsieh et al.,2008) » & & 3% 16 PASSI ek s % R3] 1
2 RTE A ARBEHCY o B 3 PR M ARUE O A NI 4 PAC WO HCR A o At

F e pm’ﬁfm3l AT o
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fRhCHEAPACHELRY
(Dm[ng Agent PAC Model)

PSIE = N L
(Ontology Description)

fpE Al
(Protocol Description)

(Dialogue Role | |
Description)

I AL R A
(Dm/ug.lgc nt Soum Model)

Dialog Agent m
HAETR 3 | ‘ e
Dialog Agent 1
m I Dialog Role n
AESREER Dialog Role 1 .
F%3E (Presentation):
i T SE R AR WIMP)
(Diafr)g 4g€.nf Raqmrc mem.s M(Jdel’)
%2 (Abstraction):
ﬁﬁﬁ%iﬁ ) [ EEE 1 (prompts)
(Domain Description) ﬁi&éﬂ:ﬁ; L {Faa%E(task glossary)
" BB AN (attribute-value pairs)
v [FH #E5=(keywords)
T o R A ] TEIAIFERT (expected user group)
(Dialogue Agent FLfbLIHE (avatar features)
Identification) FERIC 5
T ontrol):
[—— & _| R i (dialogue flow)
RSl vl . - A RS (dialogue stratrgies) I
! (Dialogue Role N - J‘m:'*.ﬁfﬁﬂ . {2 F2(solution table)
| Identification) | (Task Specification)
| |
! €3\ 1
| . ]
I EEra e SR 177 o i BT J
—
I
I
I
L

43R P PASS| B A 5 AT S e 0
o B Nd TR ﬁ:ﬂ'lﬂff'—L = ﬁzﬁﬁﬁ‘l“ Wi oifipid ¥ —?-T =2 L;}%ﬁﬁx;}gﬁa

PTK Case 1 £ i #-*18 A R 3 e 4 g RIR P B F R AR PR S -

AR E A PREE PASSI f0% ST BRI 2RI A AR

BAmEZME PREHEEUMLBGS > B9 AE &S5 BRmAFL
7L APEE UML G LB (R R ER) K& T SBeAiEET 1R
[N AN 1 A /ﬁ j;‘*b;ﬁbfg«}ljw UML ¢ —\ ;;L‘El :4-1:# ;*2,_4 Bé%"ﬁ}_—\ ‘VL:*‘J—EFIHE‘_f—r X

|\
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30 SRR NG F AN

Yo 3.2 #7om 0 MEE AT A Z R H & F ?—:‘%’T\ﬁiés@mm
ARG A S NP R A T KA o B Y ;gg%{%ﬁﬁﬁ{ﬂ B %
oo RIEA R RPHRATRES o G R FF R RS B HE AR A F M
e WA AR S IR ARSI & I el (TR
TOLE ] - R U R AR R e S i B O ) P

AFRA R HENIE A PAC A 1T 5 EB P faud i 2

“h_ _!:] _ﬁ ru/k

i T H

j] 1'___.{1 _]"1-",'!\_ f;(‘+r-l[:
(Dialog Agent-Reguirements Model)

R BRI
(Domain Deseription)

A Eraw= N 3
(Dialogue Agent
[dentification)

SEACE B —
(Dalogue Role — A AR

Identification) (Task Specification)

Bl 3.2 #i2 A A 2 ffeT
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3.0.1 A8 PE R

GATES R LR LR B

P BB R foEs afit 2323 08E A R

o BRI A
3.3 1 o BB P A R hig H
FRyp 8 I A HE AR P £

b cig B A d o

®l(Use Case Diagram) k # i£

HE AT AR fe £ PRI A > TF L IR A BRI ELR ¥
IR A LR

IR IE A S AR T K R ik

¥ il T

o i

IR

@ g
T P A
o 4B
Fk U S

E

/
/

/
/ <<|nclu5}e>

/ a

<<include>>

Domain Description Diagram ” =
N\
, Appliance Control \\

/// (from DialogUl)

S Ve
N N

N S

Environmental Control

\
\
\
\
\

(from Environmental Agent)

Spoken Dialog

user with special needs

I
|
|
|
\\ (from DialogUl)

; \
\
\ <<extend>>

<<include>> /wclude>> o
/ [ Ny
‘\\ AN

~—_ - | ~—

Assistance Call,| Expert Inquiry

(from DialogUlI) I'
i

/

/

/

(from Assistance Agnet)

/
<<include>-> -~ ~a

\ - /
/// > user model bu||d|r/1g//

-

(from UT build)

3.1.2 FRIE R BN fEE

TLI.ELA E%YQJFEF'F;;_‘Q q‘\*q%ﬂ?

communication k{5 s NI A EAE gl o R AR A AR

& GFo BB
o2 B 5 o hoB] 3.4 #rF 0 HAE

RImA - BEEAL ,;g > {4
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<<Agent>>

<<Agent>> 5
B : Environmental Agent

~.DialogUl . J——
Agent Identification Diagram O fsfcommunicmef;) O

Environmental Control

Appliance Control
(from Environmental Agent)

(from DialogUl)

<<include>> <<Agent>>
Assistance Agnet

<<include>> <<¢ommunicate>>

user with special needs Spoken Dialog Assistance Call Expert Inquiry
(from Assistance Agnet)

u DialogUl (ft DialogUl
(from 01-Domain Description phase) (izerin I ) KrorigDialogt)
<<extend>>
<<Agent>>
€

Ul build
Ul adapting

ommunicate>> /
o)

user model building

(from DialogUl) (from Ul build)
B 3.4 (A7 4 2hu| g
3.13 & & WU
; 13 B MO R & gy

b7 BRFELE XS FEREABYFRTAE L 03T b
W B E Y KIERRR T XA e BB R A g
KL My 7D AR o doB] 3.5 9T o AP BB HF A HE R T AL LA B
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’ i phone call : Appliance Control :
_ user with. Assistance Agent Environmental Agent
special needs
‘ 1: initiate ‘ ‘
u 2\ telephone for ‘ ‘
‘ 3 U ‘
< - 1
‘ 4: turn #n appliance ‘
‘ 5: U
é - - - 1
| \ | |
| | | |
B 3.5 & ¢ yE3iE
BB A (T T Lk AT LA A B AR e Ks £ Ul
AR 5 s BB MO B A e § 2 BHE NI A HPACHE

314 1 f’riﬁdﬁf?ﬁh
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Dialogll T.Sp.:Interacting Agents DialogUl

Spoken Dialog
//’ \\ =
’ \

\
\

\
1
1
Ul adapting
1

Ul build

Agent Control adgBehaviour

Agsistance Agsistance
Apghet Call
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| [ HmAEm |
| (Dialogue Role
Identification) |
: |
| = I
| e || JERAREL ) s |
(Ontology Description)| (Dialogue Role " | (Protocol Description) |
| Description)
Allg [ =2 5 A = s AT S |
| SRR TR
| (Dialog Agent Society Model) |
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Domain Ontology Description Diagram <<concept>> <<concept>>
DialogUl Assistance Agent
(from DialogUi) (from Assistance Agent)
<<predicate>> BSAGENT TYPE : String = DialogUl BJAGENT TYPE : String = Assistance Agent
Dialog | +target  |Faversion : String = 1.0 +DialogUl @\ersion : String = 1.0
BJAgentNUM : int| TR < —
DialoguI() Assistance Agent()
=shutdown0 éshum?)wno
= =Psetup() setup!
_— register WithAMS() E¥register_WithAMS()
Scegister_WithDF() ¥register_WithDF()

<<action>> 7 fl
RegisterMe +DialogU) \Drsro%ul/ 7

+target

<<concept>> <<concept>>
Environmental Agent Ul build
(from Envionmental Agent) (from Ul build)

BPAGENT TYPE : String = Environmental Agent

[@version : String = 1.0

BJAGENT TYPE : String = Ul build

[Gversion : String = 1.0

I®Environmental Agent() Ul build()
'shutdown()
Sp¥setup()

AssistaceControlHelp
& Value : Boolean

<<action>>
Expert Inquiry

egister_WithAMS() EPregister_WithAMS()
egister_WithDF() [E¥register_WithDF()
/ / +target
- <<predicate>> <<predicate>>
<<action>> <<action>>

EnvironmentaControlHelp
& Value : Boolean

UlControlHelp

Environmental Control
B Value : Boolean

model building
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DialogUl
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— — <<Agent>>
—~ RN Ul build
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/ EnvironmentalToUl \ / \
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/ . .
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E¥DialogData ;: Dialog
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Assistance Agnet

E#DialogData : Dialog
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Role Description Diagram
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(from DialogUl)

<<Agent>>
DialogUl

Ul adapting

[®TaskSenice) = ~ 1 (from Dialogul)
[®iseniceRequest()} < _ _
Bideg | T - ®AskForUI()
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% 3.1 A ATl

& P
accept-prnposal L H 8 AGENT 7 proposal
agree EX ¥ - I Agent 1 request
cancel B & 3% Agent dgiR
cfp Fabs Agent 17 41
failure FRBIH TR E T4 P
Inform Gixam 42 0¥ - B agent
not-understood R REfRNM 4
query-if 43 R PR
request #f3% agent #4 17 & & iF
request-when % 77 agent i R R & 1% ;T% A id
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Dialog agent
requirements + society

modeling
Dialog agent
PAC modeling
Prototype design
AN
Usability test

B 311 ¢ el 4160

#{4 CHL\ PACHRZ
(Dialog Agent PAC Model)

Dialog Agent m

Dialog Agent 1~

[ Dialog Role n

Dialog Role 1 P~

Z57£(Presentation):
i B - - ZhE R -$RER(WIMP)
B8 flI5E 75 B [H](animation and voice
blueprints)

#1592 ( Abstraction):
o] fE FE 12 (prompts)
T {Fral%E(task glossary)
J& (BN ¥ (attribute-value pairs)
[4i #(keywords)
TEEH{H FRERE (expected user group)
HH#E{LIIEE (avatar features)
FH#E (keywords)

4l (Control):

HELFLR (dialogue flow)
i ETREg (dialogue stratrgies) ]
fif’#: Z2(solution table)

B 3.12 #2132 4 PAC H:7)
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Presentation Abstraction

Phone Call

special needs

expected user group: male with ‘
Dialogue Agent: 01
Dialogue Role: 01

avatar features: female, polite, ‘

keywords: telephone, phone
call, call up, dial, hang up, ...

User: telephone for

ataxi

Agent: let me look

up your personal

phone book, please

wait

| Agent: call Triple-
User: ok

attribute-value pairs: #dev-
telephone, #act-telephone, #act-
call up, #arg-taxi, ...

<—p| Control |-

Y

task glossary:
lookUpPhoneBook,
\dialPhoneNumber, ...
AN

/
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PACHR
(ilog Agent PAC Model)
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il i Abstractson )
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Dialog agent
requirements + society
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Dialog agent
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Prototype design

Usability test
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<<communicates>
Domain Description Diagram
application cortral HIE controller
% (from Assistive Dialog Agent) (from Application Agents)

assistive dialog

T <<communicatex:
needs (from Assizstive [ialog Agent) M

user with special
safe help EMErYENCY
from Azsistive Dialog Agent) (from Emergeney Agent)
<<cdmmunicatesz
sCommunicates:»
phnne call
search (from Assistive Dialog Agent)
(from Search Agent)
<<communicat
IP phone
<<communicates>
O (from Phone Agent)

Ul adapting text to speech

ifrom Assigtive Dialog Agent) (from TTS Agent)
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| Agent ldentification Diagram —‘

<Agents» <<Agent>>
Assistive Dialog Agent Application Agents

O <<Communicptes >
%ngatinn control O
(from Fssigtive Dialog Agenty HIE controller
(from Application Agents)
user with special assistive dialog
needs (from Assistive Dialog Agent)
(from 01-Domain ..
© <<Agents=
Emergency Agent

safe kelp

(from Assistive Dialog Agent)

<< Cofmunicates = Q
D |

ermergency
phone eall (from Emergency Agent)
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| <<Agent=>
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text to speech IP phone
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1. i@ 3fs 2 (Protocol) @ A IZ A A PEATIR * FRd L e
2. # 7 (Language) @ 3T A EN PEATRE F iR S RSB RSN o
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HIE-AgentAction
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&pProtocal : FIPARequest

]

Communication Ontelogy Description Diagram

<<Agant=> << AgEnts
Assistive Dialog Agent HJEAge(nzAcnon Application Agents
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application control
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dialog-01-A1-002
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BT LR

dialog-01-A1-003

safe help

3 % (Abstraction)

1.  w & # 7+ (prompts)
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2. 1 ¥ % (task glossary)
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3. Jf i e $t(attribute-value pairs)fe i 4% 3 (keywords)
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4 i pitiE fa it w4
T #dev-telephone R phone call

LHTH #act-telephone L4 R phone call

et A #act-call family B RRe L phone call
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5. Eggi i (avatar features)
e NI A RU R R L BB FERT ORI AT gk e i R
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¥ #1(Control)
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v ¥ % i Microsoft Window XP Professional SP3
v ¢ L EJg2® ¢ Intel(R) Core(TM)2 Duo CPU T7500 @ 2.20GHz
v =fpt : DDR2 1.5GB
v #4131 £t (1).1BM Rational Rose Enterprise Edition
(2).PASSI PTK CASE tool
v o o jRmAggTi  JADE 3.6
v oARNE D B 1 E D JAVA -JDK(Java Development Kit) 1.5
v Ae@i ARz 1 2 @ (1).Protégé 3.2.1 Platform Windows includes Java VM
(2)JadeBeanGenerator

v 2 343515 1 1Q-TTSV35
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package org.ibrow.ontology;

import java.io.Serializable;

import java.beans.PropertyChangeSupport;
import java.beans.PropertyChangelListener;
import jade.content.*;

import jade.util.leap.>;

import jade.core.>;

/o

* Protégé name: HIE_Class_Temperature

* ontology bean generator
* 2008/12/03, 15:29:53
*/

public class HIE_Class_Temperature implements Predicate, Serializable {
// bean stuff
protected PropertyChangeSupport pcs = new PropertyChangeSupport(this);

public void addPropertyChangeListener(PropertyChangeListener pcl) {
pcs.addPropertyChangeListener(pcl);

¥

public void removePropertyChangeListener(PropertyChangeListener pcl) {

pcs.removePropertyChangeListener(pcl);

¥

P BE TN e 0 T L E 5 2 JADE T SRR e 1
¥ ¥ %48 FIPAACL 3t 4 3 Bo e 38 Sk AT g o 98 08 2> g 9 3R B B 132
SNy Aol o

AFTE I A 4% JADE BHT 5o BT S APl A

s, ' 2 v

CERRE e - R R R PR R PR AR TR HE A

7

(behavior) ~ Fzs A g7 (N 32 X i 2 4 (ACL) -
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[¥] RMA @Sinclair-1099/JADE - JADE Remote Agent Management GUI =3
File Actions Tools Remote Platforms Help

eleldedPH% @@ BE Be e oo
¢ 2 AgentPlatforms name addresses state owner
£ "sinclair 1089/JADE" MAME ADDRESSES |STATE CWMER

¢ B3 Main-Container
ApplicationAgents@sinclair 10994ADE
AssistiveDialogAgentzd sinclair 1099/0A0E
EmergencyAgent@sinclair 1099/0A0E
E PhoneAgenti@Sinclair 1099/)A0E
& RMAGSInclair 1095/.ADE
E SearchaAgent@sinclair 109%/JA0DE
TTSAgent@Sinclair 109940A0E
ams@sinclair 1099/1ADE
di@sinclair 10994JA0DE

4eB] 5.5 17 0 AR TR AL L FRRBE A A EA R 7557 5 (Task

e

Behaviour)#2 8 = F7| (a2 4 > TP SR I A RRIET AP A S 34

£

(1).RMA 32 % 1 5 423 B (I8 A 5 % DF & £ (832 A 10 4P T4 AMS

¥

o

g EI AP G T bldopl /B SR A
(2). % BPRAF NI A pads T F SRR MR Al G H AT M2 E iE

% ¢ ¥ & i i@ ) *F (Exception and Error) i .+ > 4c @ AssistiveDialogAgent -
(). E AR iR R IL A DA R IR A R L e S A E T 18 T LI s

3% PRF% » 4o @ PhoneAgent -
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Multi Agent Main container

Directory Facilitator
Knowledge (DF)

(for Ontology)

&

Case A Displaying results

Dialog Agent

Agent Management
System (AMS)

T FIPA ACL

FIPA ACL

Text-to-Speech Agent

FIPA ACL

Ontology

Application Agents 1

FIPA ACL

| FIPA ACL

Ontology

1Q-TTS
Engine

Application Agents 2

TCP/IP

\ FIPAACE ™ iprpa AcL

HIE Controller i

Ontology

Application Agents N

Ho® 5.6 T 0 HRm T RILA B A Feniid EEE AR ELE T
AL TR TR L RIRE NI A kA2 AR BRI A AR 5 S
i * FIPAACL-JADE Agent 2 B i1 ¢7= 5% & £ 75 FIPAACL 4“7 B 4 <>
& JADE B # s APl % 2@ 45t » 7 1235 3§ ACLMessage #7 %] % # iF FIPAACL

SRR LR
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(deftemplate ACLMessage

(slot communicative-act) (slot sender) (multislot receiver)

(slot reply-with) (slot in-reply-to) (slot envelope)

(slot conversation-id) (slot protocol)

(slot language) (slot ontology) (slot content)

(slot encoding) (multislot reply-to) (slot reply-by))

i ACLMessage s i fic{r P! Fmefady d1 0 38 0 7 10 538 b i e B0 &

TERF - B AL BERL LR WL TR R IT AT

ACLMessage msg = new ACLMessage(ACLMessage.QUERY IF);

AID receiver = new AID("AssistiveDialogAgent", false);

msg.setSender(this.getAID());// F LT fufezp »

msg.addReceiver(receiver); /7 F RFFISIUE S o @l RL 2 o
msg.setlLanguage(""UTF-8"); // ﬁ?i;?fﬁpyﬁﬁ@ﬂﬂd%ﬁf“

/* msg.setOntology
EHHIE_Class_Temperature i i G o¥7!

*/

msg.setOntology(ontology.getName()); // ﬁfiﬂwﬁﬁﬁﬁﬂ

HIE Class Temperature HIE = new HIE Class Temperature();

HIE.addPropertyChangeListener(HIEinformation);

/* msg.setProtocol

R EE N IERLIE R RO PO AR I I KV,
E=fifi oyt Y0 : REQUEST, INFORM,ACCEPT_PROPOSAL

*/
msg.setProtocol (InteractionProtocol .FIPA_QUERY);

msg.setContent("'Open Desk Lamp'); // ?*EWT?T
this.send(msg);//#%ﬁﬁ@?%@igH&

77



5.2 & * 4R

- BRI RT U HRFEFS IR FERT LB R
(usability problems) » 2k @ 45 1@ * MR L F senydiz 2 - fi.%a—li'\ié O RER(S

Lauesen, 1997) -

ﬂ\éﬁi-‘gfﬁ»{-‘ﬁ 217 DARM = 235 * MR > NREZ S 2HAT L
,{E{;{a}o—ﬁi?‘; FHEOREGEREE R > T EEF TR B RS RN AL
GRERTEE T R o BB NI A K EARY 2 2% T4 R 2 2

E/‘\m _I‘,[ ‘}\;hb _-;‘:1; )

B3 dheaud g A - B HAL TR R PRIBAPT ERE R
SR B RR TR R BRI EIEE o TR 7 et A e Sl (b) e ¢ BT
FEOFIEAE BRI R FR TS s F kT O B AT
TEFARER)TRERpE e AFTERS S NI A FRE U FHEITL R
PER T AR Y Bt ip kB RGREE > AR & Dybkjer and Bernsen

“rg dleh- £ 26 e R % MR ahié % 24 3k (Dybkjar & Bernsen, 2001) -

R R MR A RPR Y LRI RE LTS LT 5 R

i F PRR] R FIER o BT 6

FE AR IS M e H (B iy
P~ (Qf » e 5 12 > Q)R Y T p L (A N5 R & O)H
NP g > O)r A i s (NHEFZ LB DGR 5 12~ B)HF Bl
R~ (9)1 TR 7 FFEE LA~ (10) 5 S am i 4 g A B s (11)3 &
dpalence s~ (12)8 FadLenig 5 12~ (13)iE it * F L R eni a2~ (14) 5 &
WALA 4 RALh fcfr(15) R * FIR LR o A PR R E DR ¥ EHALE S

# 51
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# 5.1 @ * M FHAEARP]

it AL LR o

B g 1 T feii 5 3 *"%@ﬁvi&ﬁ
i~ FER el 1 RS B e s PIPAN e

i HET hp R |3 Bdpsla s i
CEEERa & AR i 1

B iy e g 1 PR F LR
?%miéﬂ 3 AR A 2 R AT i
TRy (R FRLR
%iﬁmﬂ’

5.7 3+ LR 4 40 DARM HCAl S Rt % 2 e B 32 (VI A
3] - W58 ki * McTin &3 & #7485 (Morse code) i £ = 5 i » 1= Ui {7 v

B GBI AR A D E A N S R R £ F A

1 1% 2 F #3355 plji(text-to-speech technology)#s fie 4 §e T 35 Skype » & # B
AT B ARFEDT B NE BiE G (SMS) o FI* in BT IR B R
A B { ERPE SRR AT AR PR ERAE L p A BaIR

FoRBBRAELFL Dp A

3 ERE j\mﬁlﬁ’Eé'ﬁé‘]’;ﬁl*ﬁ‘ AEBRAD AT R IR AR
B BRER —**’#ﬁg i > FIMPEIFIT Aracd 2 enid * PFAARR 4ok 5.2 97

7‘]’, o
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% 52 i+ PAIEAR

7 A 2R e 5 R
st e g 1t CENERS LTS NS ¥ -1 EoEWAr N I
B~ R nif I R (N T S 2 ¢
Ry EEsap AR | § [3egsiaisp !
LR LA o 5% R g i 6
il anaie % REA PR F LB 3
W Ak i E M |3 AR A A R R a0t i %
i ag gt BolerEEAR B
B ipap R i - -

BEPEDERELT > APERESE SR T MES R Hehd Fh
Mo B A w R AT i F 1 R B P 3 bR R iy 4R
EEFRFRAZLRBREY FodFp L os FSigD 6 bl & LFFw
B U B NI R T E s 3 IR A R S R B G T g T
AR AL Ew AR TR F e 0 Fl EH k5 0 DARM 22

g RIREY o EF AR L e ehe
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B 5.8 4 (e dtrs TR & % S )

AR BRP AR G R HEAY 3 R R R Y Mk

IR (repLEh o F B3 plE 2 > EDARM G 2% % o

BiEY TR B R Y RIERY LA I A DARM = 24 L

=

SR A R T RS I A AR AT T R R Y F R R

S R R R IESER PIEE SEr A e R

—_\

2. EEA L RGBT I A A AR R 3 R e N R R
FORE R R R IR B (I R A G e (T v 2
g F AW e

do k SLBF end i B (B 3.11) 5T 0 AP G A 13 sk 4 DARM fficd) o
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T aER A ¥ %49 it (Dialogue Vocabulary Knowledge Description)

T30 ’—%’-'r‘—"

27435 Wovk Fy it (Dialogue Strategy Description) = i F# £ o

=
TN

&1

B BLA R Z o i3 DARM H.3)(L B 3.1)4 sece & T B(H

5.9) :

HHEHE N PACHY
(Dialog Agent PAC Model)
Dialog Agent m
B o -
{iﬁﬁﬁm:k Dialog Agent1 ~
Dialog Roler_|
Dialog Role 1 <~
%3 (Presentation):
l\H@-U?-ﬁJﬁL?@ FEIE(WIMP)
. ) AT 2 B [ (animation and voice
Sam O A GR R blueprints)
(Dialog Agent Requirements Model) -
i % (Abstraction):
IR [l FEFE T (prompts)
s §: >
AT By
. . E 1 {EFalHE(task glossary)
S HHES i N
(Domain Description) M, &5V (E B 2 (attribute-value pairs)
[## ## T (keywords)
FEH{ F et (expected user group)
S TRELA GRS SV LIRE (avatar features)
(Dnalogue Agent [#6]#E = (keywords)
Identification) =
4 (Control):
ki fR(dialogue flow)
E3 JILTE
HEEmET B . HEEEEM (dialogue stratrgies)
: LA g g 1
(Dialogue Role | (Task SpeciGEIONY 2% (solution table)
Identification) |
| L2 __ SEe 0 el RSN
A
| RN ~ Hat Bk n
| (Ont}\(jl‘niqﬂ%$[;ﬁ§£;%nm) (Dialogue Role (Protoﬁ%ﬁﬁiption)
| 2y P Description)
T 3
I
I
v
| BT TR
| —» (Dialogue Vocabulary —# (Dialogue Strategy
Knowledge Description) Description)
| s st pemn —
I (Dialog Agent Society Model) |

Bl 5.9 i HF s is cniEim A 2

:@ F # ﬁ:ﬁm DARM ’}’Eﬁll(}f\!r’ e LR mﬁ'fy -]‘\*3_}\ N +‘ ‘)“ 2 A gt 13:*5‘

RS A i PAC H3) SR H P EEE AR A R B RR AT L

S N A TS 3= T RER IRl
ST LA A 7 ) e 2 80E 1 RS -

1R R DARM 2 it (T (TR 0 B g 5

_y .
SCHTEC A IPE R g
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T4k s (efficient) &2 4 ot (effectiveness) o
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AR o BT 0k B BIIF R S B G it o

B Py B i il

.a

4 0] 0 e REEE & Se R 3] (Prototype)shfr 3 pERF > 4 it

RAFUE FERAS o 1T EEL 5.3 Rt FRETE DARM 67 {7l

- B E B o
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Communication Table 01

FAIP R A

B AR(~78) i - A ENE N A 28 VB # % %t

2 1 0
i 2 1
AV 3 2
i 4 3
#F3 5 4

TAR(1) Ew 6 5
#EE b 7 6
HEE T 8 g
AR i X 9 g |0-99 10~19
TR = 10 8
BE W 11 9
2 1 20
B 2 21
b oo po# 3 22
oo 3R T 4 23

N0 i~ F 5 24
R 6 25
PEFR, 7 26
b €EHE 8 27
BRR T 9 |EAR  |16-30 28~41
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Communication Table 02

FAUP R e A

PR 75) o Mg | | A VB # % i
2 1 42
1 2 43
7 %(3) BB 3 44
T_pE 4 45
B i 5 46
T E(4) HEEL 1-N B
B
Ft e E(5) v vl 1
ERERO) B om 1
ERER®D) AT 1
ERER@O) B om 1
FHERQO) B m 1
£ HRR00) AT 1
F7h kA1) B o7 1
P F Bk R(12) B % 1
™ (13) ™ 5 1-N 22 1
i 2
¥ = (14) ¥R 1-N 2 1
i1 2

Bt E s 305 > 3 Fd R ¥ FHIT Bapd SR FE
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ECARTTIE R

(EAIAS-101) #2 4 % T35 ¢ 3%
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by A h =L
L O

Use-Case Type

Business Requirements M
EAIAS-101
High System Analysis Requirements []

=k k4 System Design Requirements []
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B AR (R E)
B (R )
R (128 PR E)

/J wu?;m—'}(_ii-%’\ |§ # 'g: bki J)& géﬁ&fﬁ B '_F_‘]_(*E‘_;\:?/{ ;"io
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B FAEFEYA AR THEE LA g

i —g]“ AR TR U AR B L ;ﬁ‘ ¥ oo

R ALEEE EL LA
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(EAIAS-102) ¢ % A4k € 3
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