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MepLexOpEVO EVOTNTOG

MeBoboAoylec Kal epyaleio avamtuéng GwvnTIKWVY
SLaAoYLIKWV EpapuoywV




Awoxeipion AtaAoywv:
Npoocdoatec TACELC




NMpoodatec TACELC

* Fixed Topology Models
* MIKPEC ELOLKEVUUEVEC YPOALLUOTLKEG
* Frame-like structure (kato.okeun)

* Task-based dialog management using an agenda

* Plan-based dialogue

e E¢aywyn mAavou SltaAoyou

* Néa eCaywyn/snaAnBevon/dopbwon/avadlopydvwon
* Inference-based Dialogue Manager

* Problem solving edpappoyn




Fixed Topology (1 amo 2)

* KaBoplopog nopapeTpwyv Ukpng epBeAeLac

* MKPEC ELOLKEVLEVEC YPOLLOTLKEC

* Frame-like structure

* >taBepn kot Stakpltry cupBoAn kabe (umo) ypadou
* Flags yia petaaon otnv tomoloyla




Fixed Topology (2 amno 2)
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Task-based dialog management
using an agenda (1 amo 5)

Al: Hello. You’ve reached the [Communicator]. Tell me your
full name

U2: Hi I'd like to fly to seattle tuesday morning

A3: Traveling to Seattle on Tuesday, August eleventh in the
morning. Your full name?

U4: [John Doe]

A5: Hello, [John], I’'m glad to hear from you again. You can
now ask me for help.

A6: OK. Let’s see | have a United flight departing Pittsburgh at

ten forty five a.m. arriving into Seattle at one fifty seven p.m.
Is that OK?

U7: Yes
A8: Will you return to Pittsburgh from Seattle?



Task-based dialog management
using an agenda (2 amo 5)

U9: no i will go to Los Angeles
A10: Traveling to Los Angeles. on what date

U11: Sorry can we go back to talk about the previous leg
again

Al12: For the first Ieﬁ, you are on a United flight 1446
departing Pittsburgh at ten forty five A.M. tomorrow,
arlr<ivinhg ir% Seattle at one fifty seven P.M. Do you want to
take that:

U13: actually i want to leave on wednesday
Al4: a flight on wednesday.

A15: | have a flight departing Pittsburgh at ten forty five
a.m., arrives Seattle at one fifty seven p.m. Is that OK?



Task-based dialog management
using an agenda (3 amo 5)

U1l6: Yes

Al7: OK and on what day do you want to depart
Seattle?

U18: next Monday
A19: Traveling on Monday, August sixteenth.




Task-based dialog management
using an agenda (4 oo 5)

* MMpoobokleg

e Kavoveg
e AvayvwpLlong
* EvhuEpWONC
* Erttloyng
e Katavonong

* Agenda e HEPLKWCE TOELVOUNUEVOUC OTOXOUC
(goals)




Task-based dialog management
using an agenda (5 amo 5)
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Plan-Based Dialog
Management Structure (1 amno 5)

* Mnxavn reasoning (cuAAOyYLOLLOU)
* JTpaTNYLKN remembering — forgetting

* H otpatnywkn dev eival depevn o Bepatiko medio
(domain-independent)

* To povtelo dlaxeipong StaAoyou UKo
LeTOPEPETAL LETAEY OEPATIKWY TIEPLOYX WV




Plan-Based Dialog

Management Structure (2 ano 5)
* [INANO

MopakoAouBei kal emitnpPeL To CUVOALKO SLaAoyo
MopakoAouBel To MOCOOTO TNC CUMUTTANPWONG TOU
otoyou (task).

YrtoAoyilel Ta emopeva Bripata yio tTn CUUTANPwWon Tou
OTOXOU

Yuvtnpel tnv adlaAeuttn mpoodo Mpoc TN CUUMARPWON
TOU OTOXOU.

O&tel evOLAMEOOUC OTOXOUC YLa TNV utoondnon tng
eTITUXOUC £KBaoNG TOU TEALKOU OTOXOU



Plan-Based Dialog
Management Structure (3 amno 5)

EYPQ2TIA

e XelpileTal TIC MAPEKKALOELC aTtO TNV UTTOAOYLOUEVN
npoodo mpoc Auon, Tt.X. 0 XpNOTNG UTTOPEL VoL PWTHOEL
KQLTL TO OTtoLo €lvall ACYETO N OXL CWOTO

* Mpoteivel kot erBaAel apotBaio acupufoatouc
TIEPLOPLOMOUC VLo VAL LNV TTaPEKKALVEL 0 SLaAoyoC

* TL.X. O XPNOTNC UIMOPEL va KAvel AdBo¢ epwtnon N to cuoTnUa
va punv kataAdpel ko o Stadoyoc va EedpUyEL TOU OTOXOU.

* TL.X. O XPIOTNC UITOPEL VAL LNV OPLOEL EMOPKWE TO AT KoL TO
ocluoTnUa va Swoel apeoa pLa TEALK) AVon XwpeLlc auth TEAKA
va eival armodeKTn amo To Xpnotn




Plan-Based Dialog
Management Structure (4 ano 5)

e ApXLKOC KaBoplopog mAavou
* Néa e€aywyn

* EnaAnBevon

e ALopBwon

e Avadlopyavwon




Plan-Based Dialog
Management Structure (5 amno 5)

Jser initiative, telling the arrival city)
System initiative, asking for departure time)
User answering)

System initiative, asking for departure time)

: I'would fly to New York.
y1: What day are you going to fly there?
2: Wednesday.
: There are several flights. When will you prefer to depart?
After 10:00.
: Which flight do you prefer, 10:10 or 16:307
: What's the arrival time for the flight at 16:307
19:10.
5: What’s the local time in Beijing then?
5: 08:10.
: Fine, I want the flight departing at 16:30.
36:  You want Flight CA 981 on 14™ June, departing from Beijing
at 16:30 and arriving in New York at 19:10, 1s that correct?
7 Yes, exactly.

(U

(

(
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(User answering)

(System initiative, asking for departure time)
(User initiative, asking for arrival time)
(System answering)

(User initiative, topic changed, asking for time difference)
(System answering)

(User initiative, topic changed, verifying departure time)
(System initiative, asking for user confirmation)

(User confirming)




Inference-based dialogue
manager

* Problem solving
* YPnAn moAumAokotnta -> YPnAo oxedlaouo (planning)

* AltopeVyOUV TOV CUOXETLOUO KATAOTACEWV (Sstates) kaul
npacewv (acts)
e AvaAuon tTng Bepatikng mepLoxng o Goals kat subgoals
* Aevdpoeldnc avamapdaotaon twv goals/subgoals
e lepapxla amoddcewv BACIOUEVN OE OVTOAOYLO OTOXWV
e Auvapulkn dtapBpwon doung Baclopevn os agenda -> Aot
subgoals (subgoal = cuAAoyn mMAnpodopLwv)

e Mg OTOTLOTLKA LOVTEAQ, LNXAVLKA HABnon -> pobaivel
OTPATNYLKN



Dialogue acts (1 amro 3)

forward acts | assert, info-req, order, request, thank, greeting, closing,
express, check, suggest, promise, offer, apology, encour-
age, accuse, intro-topic, avoid

backward acts| accept, reject, address, answer, divert, counterpropose,
hold, clarify-parameter, redirect, confirm

conversation | start-conversation, end-conversation, confirm-start,
deny-start, pre-close

grounding initiate, continue, repair, acknowledge, request-repair,
cancel

turn-taking keep-turn, hold-turn, release-turn, assign-turn
initiative take-initiative




Dialogue acts (2 amro 3)

* Core speech acts (forward, backward)
 Dialogue acts (everything else)




Dialogue acts (3 amo 3)

EMENEPTOYN KAI AE2MEYOYN TOY2 ETAIPOY2 TOY AIAAOTIOY
e Assertions (Loxuplopol)
* A£opeUON TOU ekdwvoLUVTa OTL N PAEn €yive/yivetal/Ba yivel

Info-requests (awtipnata tAnpodopLlwv)
* Epwtnon mou amnatteil amavinon N Avon

Requests (altipota yio mpaén)

e Amnaitnon Avong
Order (6latayn)

* Anaitnon 6€0UEVONG ATIO AVWTEPO OE KATWTEPO YLa TPAéN
Suggestions (swonpynon)

e Aev unapyxel 6€opevon mapa LOVO €0Tiaon oTo BEpa




Aladoyka Zuotnpota: Xpnotikotnta -
A&LoAOynon XpNOTLKOTNTOC




Xpnotikotnta (1 amno 4)

* Usefulness (xpnoipotnta)

e Kata moco o xpnotng Ba neAe va To XpNOLUOTIOLNOEL
(task enablement)

e Efficiency (armodotikotntal)
e Taxutnta — aKpiBeLla — aptoTNTA - TANPOTNTA

* Effectiveness (amoteAeopoatikotnta)
* JUUTEPLPOPA CUCTNUOATOC OE OXEON ME TO TIWC O
XPNOoTNG MEPLUEVEL OTL Ba oupmepldpepOel vo cuoTNuA
* Entimedo npoomabeLacg tov Xpnotn yia va pTAoEL O€
emBupntouc otoyxouc (goals)

* AuoKoAla eTtitELENC OTOXWV XPNOTN




Xpnotikotnta (2 amno 4)

 Learnability (ikavotnta ekpadnong)
e EmeKTelVEL TNV AMTOTEAECUATIKOTNTA
e Metpael tn dokipaoia , to Blwpa tov xpnotn (User
experience)

* Metpadel tnv eAadpuvon TNG SUCKOALAC LE TO XPOVO KOl
TLIC emavaAnP ELC CUYKEKPLUEVWV OTOXWV

 Satisfaction
e MEeTpAEL TNV OUVOALKN ELKOVA KOl UTLIOKELMEVLKI YVWLLN

TOU XpNotn
* (Accessibility)




Xpnotikotnta (3 amno 4)

Data
Resources

Interpretation

Interaction
Manager

Generation




Xpnotikotnta (4 amno 4)

/‘
DTMF tone recognizer
| 7 i

\ Prerecorded audio
generatio

Context
interpretation

Dialog
manager

Context
generation

Data
resources




KokAoc {wnc (lifecycle) (1 amo 3)

There are five activities in the lifecycle of a speech
interface (Sharp et al., 2007):

* Requirements specification and initial planning
* Design

* Implementation and testing

* Deployment

* Evaluation




KokAoc {wnc (lifecycle) (2 amo 3)

1. User involvement should take place throughout
all five stages.

2. The usability requirements, goals and evaluation
parameters should be set at the start of the

development.

3. Iteration through the five stages is inevitable and,
therefore, should be included in the initial
planning.




KokAoc {wnc¢ (lifecycle) (3 amno 3)

Requirements Design

Planning

Evaluation

<-
Deployment

Usability

\

Implementation

L
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TOmol AlaAOYLKWV ZUCTNHATWV
kot Xpnotikotnta (1 aro 2)

Ta dtaloyka cuotnpata eivatl cuvnOwc 3 TUMwV
ooov adopa To oXeSLOOUO TOUC:

(a) DTMF replacement

(b) Simple system or user-directed question-
answering

(c) Open-ended natural language mixed-initiative
conversational system.



TOmol AlaAOYLKWV ZUCTNHATWV
kKot Xpnotikotnta (2 aro 2)

AVTLKTUTIOC TOU OXeSLAOOU OTN XPNOTLKOTNTA UE
Baon tov KUkAo {WNC:

Turnoc Requirements Design Implementation Deployment Evaluation
a low medium low low low
b medium medium low low medium

C high high medium high high



Turikec amatrtnoelg (1 ano 3)

* AMNAITH2EIZ
* Mn-AettoupyLKkeG - adpopolv Ta KpLtipLa Aettoupyiag Tou
OUOTHUOTOG
* NELTOUPYLKEG - adopouv tn cupnepidopa (behaviour) tou
OUOTHUOTOG

1. User satisfaction — Users should be satisfied or very satisfied
either as standalone users or comparing their input from using
an earlier interface.

2. Quality of service offering — Improvement on the quality of the
way the requested services/tasks are presented. For example,
a large DTMF tree-based dialogue may require the users to
navigate through several menu layers to achieve their goal,
while a natural language dialogue may identify the initial user
request and retrieve the requested service right at the start.

3. State-of-the art solution — The system should deploy cutting
edge technology.




Turikec amattnoelg (2 ano 3)

Ability to provide customised behavioural or personalised
interaction for specific user groups. A common example is
the use of a preferred type of interaction (formal, casual,
friendly, entertaining, etc.) set specifically for the
application domain.

Complete access to all services or business units that are
supported. By design, the system should be able to
provide the users the same high quality interaction for all
services that the interface is used for.

Reliability — Extends to the system providing the intended
functions continuously without failing.

Continuity of processing — Also includes problem
recovery. In this case a natural language interface should
cater for the interaction when a system problem occurs.



Turikec amattnoelg (3 amno 3)

8. Auditability — Ensures the transparency of the
system providing supporting evidence to trace
processing of data.

9. Performance requirements that describe the
capacity of the system to perform certain
functions or process certain volume of
transactions within a prescribed time.

10. Usability-related factors that the operator of a
spoken dialogue interface may find prudent to
stress upon to the designer.




Acceptance Tests (1 amno 3)

» Key performance indicators (KPIs) for ASR and TtS
success

* Functional assessment of the system respective
modules and functions such as accuracy of
information relayed to the user, start/end of

dialogue or sub-dialogue flow, service/information
provision accuracy, and so on.

e User Experience assessment in terms of:
a. quality issues
b. userinteraction



Acceptance Tests (2 amno 3)

e User Experience assessment in terms of:

a. Quality issues

speech or dialogue pause length between activities such as
voice request, system search, information retrieval,
information relay/output, and prompt delays between
responses

output voice (natural or synthetic) consistency and
naturalness for all stages of dialogue as well as in special
cases where critical information or explicit help is required

choice of presenting output voice, clear and non-breaking,
during loudspeaker mode or in noisy environments

correct pronunciation and focus placement in sentences



Acceptance Tests (3 amno 3)

b. User interaction
e ease of use, navigation through the interface
* instructions and help prompt quality

* smart recovery from misinterpretations or
misrecognitions

e disambiguation and confirmation function performance
 dialogue flow cohesion
* overall satisfaction.




MeBodoAoyieg (1 amo 9)

The Wizard-of-Oz formative evaluation:

e Early testing — it can be performed in the early stages in order to
test and formulate the design parameters as early in the product
lifecycle as possible.

e Use of prototype or earl¥ design — eliminates problems arising
later in the development suchas integration.

* Language resources — Grammar coverage for the speech
recognition (ASR) and respective machine learning approaches
for interpretation (NLU) are always low when testing a non-
finalised product. Low scoring for ASR-NLU may hinder the
usability evaluation, however, the use of the human usability
expert eliminates such handicap.

e System updates — the system, being a mock-up, can be updated
effortlessly to accommodate for changes imposed from the input
from the test subjects, making it easier to re-test the updated

system in the next usability evaluation session.




MeBodoAoyieg (2 amo 9)

The results of the WOZ tests are both from the user
subjective feedback and the examination of the objective
performance measures.

The performance measures include:

task completion — whether the_P
specified tasks that were set wi
successfully,

efficiency — whether the ﬁarticipants chose the most direct
route to the goal, using the predetermined scenario
feedback to compare against the optimal path for the same
scenario that was expected by the designer,

dialogue flow — how the participants chose to interact wijth
the system, the number of times the help was requested
and how informative.it was, as well as the number of times
disambiguation, confirmation and error recovery sub-
dialogues were enabled.

articipants completed the
hin the scenarios



MeBodoAoyieg (3 amo 9)

The subjective input of the participants is recorded through
qguestionnaires that the participants fill in after each task
completion as well as at the end of the evaluation.

The questions are used to assess the user experience asking
about complexity, effort required, efficiency, linguistic clarity,
simplicity, predictability, accuracy, suitable tempo,
consistency, precision, forgiveness, responsiveness,
appropriateness, overall impression and acceptance of the
system, either regarding particular tasks or the full system.

* Metplouvtal o€ Likert scales (1-to-5 or 1-to-7 scales)

(for example, 1 being “totally disagree” and 7 “totally agree”
and the rest in between)



MeBodoAoyieg (4 amno 9)

* The summative usability testing:

At this stage, the usability tests play a much more \oivotal role
since the development ot the system is near completion.
There are three distinct purposes for usability testing of a
working system: the development, testing and tuning. During
the development the users test a nearly finished product,
during testing a finished product, and during tuning a finished
and already deployed product. Regardless of purpose, the
tests focus on all aspects that the WOZ handled as well as
several aspects that the WOZ ignored:

* Grammar testing

* Interpretation testing

* Dialogue management/flow

e System response adequacy

* Output speech quality.



MeBodoAoyieg (5 amo 9)

For spoken dialogue interfaces, the following 15
objective (both quantitative and qualitative) and
subjective usability evaluation criteria have been
proposed (Dybkjeer & Bernsen 2000):

1.
2.
3.

Modality appropriateness.
Input recognition adequacy.

Naturalness of user speech relative to the task(s)
including coverage of user vocabulary and grammar.

Output voice quality.
Output phrasing adequacy.
Feedback adequacy.



MeBodoAoyieg (6 amo 9)

7. Adequacy of dialogue initiative relative to the
task(s).

8. Naturalness of the dialogue structure relative to
the task(s).

9. Sufficiency of task and domain coverage.
10. Sufficiency of the system's reasoning capabilities.

11. Sufficiency of interaction guidance (information
about system capabilities, limitations and
operations).

12. Error handling adequacy.




MeBodoAoyieg (7 amo 9)

13. Sufficiency of adaptation to user differences.

14. Number of interaction problems (Bernsen et al.
1998).

15. User satisfaction.




MeBodoAoyieg (8 amo 9)

Apart from task completion and dialogue flow,
depending on the domain, as a general rule,
functional measurements should be recorded for at
least the following indicative parameters:

e Average call duration

* Peaks and valleys of usage per hour per day
 Successful speech recognitions

* Misrecognitions

* No-inputs

* Timeouts



MeBodoAoyieg (9 amo 9)

* Rejections

e Early hang-ups

 Successful interpretations

* Failed interpretations (no-matches)
e Successful repairs

* Failed repairs.




TEAoc Evotntog

Avamntuén Altodoylkwv Qwvntikwv Epappoywv



Xpnuatodotnon

* To mapov ekmaldeVTIKO UALKO €xeL avarmtuyxBel oto mAaiolo Tou
eKTIOLOEVUTLKOU €pyou Tou Sldaokovta.

* To €pyo «Avolkta Akadnuaika Madnpata oto Maveniotipio ABnvwv»
EXEL XpNUOTOSOTACEL HOVO TNV avadlapopdwaon Tou eKMALOEVUTLKOU
UALKOU.

* To €pyo uAomoleital oto mAaiolo Tou Emyelpnolakou MNpoypAapuatod
«Ekmnaidevon kat Ata Biou Mabnon» kal cuyxpnuatodoteitat amo tnv

Evpwraikn Evwon (Eupwmaiko Kowvwviko Tapeio) Kat amo e0Bvikoug
TTOPOUC.

" ENIXEIPHEIAKO NMPOrPAMMA
Mot EKMAIAEYEH KAI AIA BIOY MAGHEH EXNA

*
*
*

=

3 o " [ .

* £EREVIYON TNV UOLVWVid. TNE YVUoN o

ldsl EB npdypappa yia v avdntugn
YNOYPTEIO MAIAEIAXL KAl OPHIKEYMATAQON

EvpwmaikiEvwon EI!AIKH YMHPEIZIA AIAXEIPIZHE
Evpwmaiké Kowvwvikoé Tapeio . . Ly
Me tn ouyxpnpatodotnon tng EAAGSag kat tng Evpwnaikig Evwong




ZNUELWHOTOL



2npeiwpa lotopikov Ekdoocewv Epyou

To mapov epyo amnoteAel tnv €kdoaon 1.0.




2nueiwpa Avadpopac

Copyright EBvikov kat Kamodiotplakov Mavemniotipov ABnvwy 2015,
fewpyloc KoupoumetpoyAou 2015. N'ewpyloc KovpoumeTpoyAou.
«Qwvntikee Alemtadec Xpnotn-Texvohoyiec Owvnc. Avamtuén AloAoyLlkwy
Qwvntikwv Edbappoywvr». Ekdoon: 1.0. ABriva 2015. Atabgoipo amo tn
Sdiktuakn dtevBuvon: http://opencourses.uoa.gr/courses/DI37/.



Znpeiwpa Adetodotnonc

To mapov UALKO SlatiBetal pe toug opouc tng adetag xpriong Creative Commons
Avadopad, Mn Eumopikn Xprion Napopota Atavoun 4.0 [1] R peTayeEVEDTEPN,
AleBvnc Exkdoon. E€atpouvtal Ta auToTeEAN £pya TpitwV T.X. PwTtoypadlec,
Slaypappota K.A.T., T OTIOLOl EUTTEPLEXOVTOL OE QLUTO KalL TAL omoila avadEpovtal
poll LE Toug OPOUC XPNONC TOUC OTO «XNnUeiwpa Xpnong Epywv Tpltwv».

[@loce

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopikn opiletal n xpnon:

* 10U Sev mep\apPBAVEL AUECO N EUECO OLKOVOULKO OPEAOC Qo TNV XPrjon Tou £pyou, yLd
TO SlovopED TOU €pyou Kal adelodoxo

* 1ou Hev meph\apPavel olkovopLkny cuvaAlayn we npolnoBeon yla tn xpnon N npooBaocn
OTO £pYO

* 10U Hev mpooTopilel oTo SLOVOUED TOU Epyou Kal adelodOX0 EUUECO OLKOVOULKO 0deAOC
(rt.x. Stadbnuioelg) amo tnv npoPoAn tou Epyou o€ SLadIKTUAKO TOTO

O dkaovoG Uropel va rapexeL otov adelodoyo Eexwplotni AdeLla va XpnOLUOTIOLEL TO £pYO yLa
EUTTOPLKN Xpron, Epocov auto tou {nTtnb«l.
.




Alratnpnon ZNMELWHATWV

Ornoladnmote avarnopaywyn N dlaokeun tou UALKoL Ba
TPETEL VAL CUMTEPLA QLB AVEL:

" 10 2nuelwpa Avadopag

" 10 Inueiwpa Adeodotnong

= tn 6nAwon Alatipnong ZNUELWHATWY

" 10 Inueiwpa Xpnong Epywv Tpitwv (epooov umtapxel)

noll e TouC CUVOOEVOEVOUC UTIEPCUVOECHLOUC.




2npueiwpa Xpnonc Epywv Tpitwv (1 amo 2)

Ol pwtoypadlec TTOU TTEPLEXOVTAL OTNV NMOLPOUCLAON
QTOTEAOUV MVEVUATLIKN LOLOKTN OO TPLTWV.
ATtayopeVETAL N avamapaywyn, avodnuocievon Kol
S51aBeor Toug 0TO KOLVO UE OTIOLOVONTTIOTE TPOTIO
Xwpic tn AnPn adsLlog armo toug SLKalouXouc.



2npueiwpa Xpnonc Epywv Tpitwv (2 amo 2)

H doun kal opyavwon tng mapouvoiaong, Kabwc Kal
TO UTTOAOLTTO TIEPLEXOMEVO, OTTOTEAOUV TTVEU LLOTLKN
Ldloktnoia Ttou ouyypadea kat tou Mavemotnuiou
ABnvwv kat dtatiBevtal pe adela Creative Commons
Avadopa I\/In EurtopLKr] Xpnon Mapopola Atavoun
Exkdoon 4.0 N HETAYEVEDTEPN,.



