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My background:

Human-Chatbot Interaction
Design

How to designh chatbots?

Supported by IKTPLUSS, Research
Council of Norway
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Chatbots og interaksjonsdesign

Naturlig sprak blir en stadig vanligere mate 3
bruke digitale tjenester pa. Eksempler er
Apples Siri og Googles Assistant. Facebook
Messenger gir i dag tilgang til mer enn
30.000 chatbots.

Til tross for en rivende teknologiske utvikling
innen chatbots gjenstar mange
forskningsutordringer. | prosjektet Human-
Chatbot Interaction Design kombinerer vi
interaksjonsdesign med kunstig intelligens
og maskinlaering.

Malet er & bidra til kunnskap om
brukersentrert design av chatbots, slik at
disse kan bli nyttige og engasjerende
innganger til informasjon og tjenester —
uansett brukerens kjgnn, bakgrunn og alder.

OM PROSIJEKTET

Prosjektperiode
2017. Med mulig
forlengelse til 2020

Program IKTPLUSS

PARTNERE

@ SINTEF
U:NII E FOR ARTIFICIAL
C-R LLIGEMCE RESEARCH

STPTTET AV

(’X) Forskningsradet

Kontakt: Prosjektleder Petter Bae Brandtzaeg | 92806546 | pbb@sintef.no
Les mer: www.sintef.no/humanchatbotinteractiondesign




My background:

SINTEF, HCI group

Psychology (!?!)




The user and
interaction design
perspective
Interaction with

Asbjgrn Feglstad
Al — module 2

August 29

Interaction design

Four sessions

October 24

The machine learning
perspective

Morten Goodwin

October 10

October 17
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Module 2
Mid-term report
(Oct. 25)

Individual
assignment

Group
assignment

Building on and extending the individual
assignment in Module 1. Startup when
Module 1 is completed — finish October 25)

Building on and extending the group
assignment in Module 1. Startup when
Module 1 is completed — finish October 25)

+ Task on user and interaction design
perspective (startup today — finish September
5, include in mid-term report as Appendix 1)

+ Task on machine learning perspective
(startup Oct. 10 — finish Oct. 17, include in
mid-term report as Appendix 2)



Interacting with Al —an overview

User-centred design of Al

Agenda today

Chatbots — interacting with Al in natural
language



Interaction with Al - overview



Al?
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DESIGNING AGENTIVE TECHNOLOGY
Al That Works for People e ]
CHRISTOPHER NOESSEL

Noessel, C. (2017). Designing
Agentive technology: Al that works
for people. Rosenfeld Media.
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Person of Interest (2011 - 2016)

Artificial super
intelligence

Artificial general
intelligence

Artificial narrow
intelligence

Noessel, C. (2017). Designing
Agentive technology: Al that works
for people. Rosenfeld Media.



Artificial super
intelligence

Artificial general
intelligence
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Artificial narrow
intelligence

Ex Machina (2014)

Noessel, C. (2017). Designing
Agentive technology: Al that works
12 for people. Rosenfeld Media.



Artificial super
intelligence

Artificial general
intelligence

Artificial narrow
intelligence

Noessel, C. (2017). Designing
Agentive technology: Al that works
13 for people. Rosenfeld Media.
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Interaction with Al, and
designing for interactions
with Al, concerns artificial
narrow intelligence
(narrow Al)

Artificial
intelligence

Artificial
intelligence

Artificial
intelligence

Noessel, C. (2017). Designing
Agentive technology: Al that works
for people. Rosenfeld Media.



Need to know:
Interaction with Al, and

designing for interactions Characteristics of narrow Al

with Al, concerns artificial Opportunities and limitations of
narrow intelligence narrow Al
(narrow AI) ... from now on, when talking about Al

we mean Al
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Al with recent advances
due to progress in
machine learning

Artificial
intelligence

Machine
learning

Deep
learning
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Al with recent advances
due to progress in
machine learning

Two drivers:
Large datasets

Computational power
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Al with recent advances
due to progress in
machine learning

An understanding of

Al systems may
be:

Computer systems
learning and improving
on the basis of large data
sources
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Al with recent advances
due to progress in
machine learning

HARNESSING
OUR DIGITAL:
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Al with incredible
advances due to progress
in machine learning

Second machine age

* Phase 1: Computers drives
productivity

* Phase 2: Computers can do work we
never thought of as programmed or
routine

Michael Polanyi on tacit knowledge -
“We know more than we can tell”
(Polanyis paradox)

Computers now taking on tasks
reflecting Polanyis paradox

The board game Go paramount
example
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Al with incredible
advances due to progress
in machine learning

Per Kristian Bjerkeng

KUNSTIG
INTELLIGENS

den usynlige revolusjonen




De fleste datasett som kan brukes til &
trene dype nett til & bli gode pa en eller
annen funksjon, er kiempestore.

[...]

Et nytt triks som mange bedrifter ng
bruker, er a farst designe en tjeneste som
mange brukere vil ha. [...] Giennom
bruken av tjenesten gir brukerne fra seq
verdifulle data som igjen brukes til G trene
nett for @ gi brukerne nye funksjoner de
setter pris pd.

Bjerkeng, P. K. (2018). Kunstig intelligens

— den usynlige revolusjonen. Vega.
22

Assistent

Album

Deling

Google Foto

Steder

Album

Nytt album

Q

Ting

Sok etter «picnics»

Saturday in Tinn Austbygd

Thursday morning in Kragerg

Trip to K




En datafelle er begrepet som brukes om
Teslas saeregne tilnaerming til
datainnsamling.

Google-eier Alphabet og deres selskap
Waymohar na brukt ti ar bare pd é samle
inn data om mange nok ulike
trafikksituasjoner. (menneskelige sjafarer
i selvkjgrende biler klare til 3 ta over)

Elon Musk og Tesla hadde slett ikke 10 ar
til overs. | stedet etablerte de en datafelle.
[...] Her eneste nye Tesla-eier er nG med i
dette gigantiske datainnsamlings-
prosjektet (shadowmode)

Bjorkeng, P. K. (2018). Kunstig intelligens
— den usynlige revolusjonen. Vega.
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, "Systems that have features
Al-infused harnessing Al capabilities that are

systems directly exposed to the end user."

Amershi, S., Weld, D., Vorvoreanu, M., Fourney, A., Nushi, B.,
Collisson, P,, ... & Teevan, J. (2019). Guidelines for human-Al
interaction. In Proceedings of the 2019 CHI Conference on
Human Factors in Computing Systems (paper no. 3). ACM.
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Al-infused
systems

- favourite
examples?
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Characteristics of Al-infused systems

Hei! Hva kan jeg hjelpe deg med? - (/]
Hva kan du gjgre?

e Her er noen ting du kan be om:

©

Meldinger Alarmer
Send en talemelding Opprett en alarm
Send melding t Vekk meg klokken 8
Bjarne
Vis alle forslag
@ U )

S2WOO®ax - 93 FT.4 54%n 21:58

VS.

Rad

Inv

Ans

sin

cos

tan

EXP

%

AC



Learning | Improving | Blackbox | Fuelled by large data sets

Dynamic Mistakes inevitable Opaque Data gathering through interaction
SAWODx - 93 F.a 54%m 21:58
Hei! Hva kan jeg hjelpe deg med? O
Hva kan du gjere?
0
e Her er noen ting du kan be om:
Rad x! ( ) % AC
_ @ VS. Inv sin In i 8 9 &
Meldinger Alarmer S
Sendmeidingtl || VakmegHokens || M m cos log 4 5 6 x
e tan v 1 2 3 -
Vis alle forslag Ans EXP XY 0 . H +
U @
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User-centred design of Al
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Why human-centred
design of Al?

* Addressing a real human need

* Guiding the intelligence (consider
human expertise)

* Building trust

The UX of Al

Using Google Clips to understand how a human-centered design process elevates artificial
intelligence

By Josh Lovejoy

As was the case with the mobile revolution, and the web before that, machine learning will cause us to rethink, restructure,
and reconsider what's possible in virtually every experience we build. In the Google UX community, we've started an effort
called “human-centered machine learning” to help focus and guide that conversation. Using this lens, we look across products
to see how machine learning (ML) can stay grounded in human needs while solving for them—in ways that are uniquely
possible through ML. Our team at Google works across the company to bring UXers up to speed on core ML concepts,

https://design.google/library/ux-ai/



https://design.google/library/ux-ai/
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Guidelines for
Human-Al
Interaction

Guidelines for Human-Al Interaction

Saleema Amershi, Dan Weld ', Mihaela Vorvoreanu, Adam Fourney, Besmira Nushi, Penny Collisson,
Jina Suh, Shamsi Igbal, Paul N. Bennett, Kori Inkpen, Jaime Teevan, Ruth Kikin-Gil, and Eric Horvitz

Microsoft
Redmond, WA, USA
{samershi, mivorvor, adamfo, benushi, pennycol, jinsuh,
shamsi, pauben, kori, teevan, ruthkg, horvitz}
(@microsoft.com

ABSTRACT

Advances in artificial intelligence {Al) frame opportunities

and challenges for user interface design. Principles for human-
Al interaction have been discussed in the human-computer
interaction community for over two decades, but more study

and innovation are needed in light of advances in Al and

the growing uses of Al technologies in human-facing appli-
cations. We propose 18 generally applicable design guide-
lines for human-Al interaction. These guidelines are vali-
dated through multiple rounds of evaluation including a user
study with 49 design practitioners who tested the guidelines

against 20 popular Al-infused products. The results verify

the relevance of the guidelines over a spectrum of interaction

scenarios and reveal gaps in our knowledge, highlighting op-
portunities for further research. Based on the evaluations, we

believe the set of design guidelines can serve as a resource to

practitioners working on the design of applications and fea-
tures that harness Al technologies, and to researchers inter-
ested in the further development of guidelines for human-Al

interaction design.

CCS CONCEPTS

« Human-centered computing — Human computer in-
teraction {(HCI); « Computing methodologies — Arfifi-
cial intelligence.

“Work done as 2 visiting researcher at Microsaft Research.

Permission to make digital or hard copies of all or part of this work for
persanal ar dassroom use is granted without fee provided that copies
are not made or distributed for profit or commercial advantage and that
copies bear this notice and the fall citation on the first page. Copyrights
for components of this work owned by others than the authors) must
be honored. Abstracting with credit is permitted. To copy otherwise, or
republish, to post on servers ar to redistribute to lists, requines priar specific
permission and/or a fee. Request permissions from permissions(@acm.org.
CH 2019, May 4-8, 2019, Glasgow, Scotland [k

& 2019 Copyright held by the owner'authons). Publication rights Erensed
o ACM.

ACM ISEN 978-1-4503-5070-2/19/05... §15.00

hittps:/ dai.arg 10,1145 /3250605, 3300233

TPaul G. Allen School of Computer
Science & Engineering
University of Washington
Seattle, WA, USA
weldigics washington edu

KEYWORDS
Human-Al interaction; Al-infused systems; design puidelines

ACM Reference Format:

Saleema Amershi, Dan Weld, Mihaela Vorvoreanm, Adam Four-
ney. Besmira Nushi, Penny Collisson, Jina Suh. Shamsi Iqbal, Panl
N. Bennett, Kori Inkpen, Jaime Teevan, Ruth Kikin-Gil, and Eric
Horvitz. 2019, Guidelines for Human-Al Interaction. In CH Con-
ference on Human Fadors in Comput ing Systems Proceedings (OHT
2009}, May 4-9, 2019, Glasgow, Scotland L. ACM, New York, NY,
UUSA, 13 pages. hitps:/ /doi.org/ 10,1145 3200605.3300233

1 INTRODUCTION

Advances in artificial intelligence (Al) are enabling develop-
ers bo integrate a variety of Al capabilities into user-facing
systems. For example, increases in the acouracy of pattern
recognition have created opportunities and pressure to inte-
grate speech recognition, translation, object recognition, and
face recognition into applications. However, as automated
inferences are typically performed under uncertainty, often
producing false pesitives and false negatives, Al-infused sys-
tems may demonstrate unpredictable behaviors that can be
disruptive, confusing, offensive, and even dangerous. While
some Al technologies are deployed in explicit, interactive
uses, other advances are employed behind the scenes in
proactive services acting on behalf of users such as auto-
matically filtering content based on inferred relevance or
impartance. While such attempts at personalization may be
delightful when aligned with users’ preferences, automated
filtering and routing can be the source of costly information
hiding and actions at odds with user goals and expectations.

Al-infused sysems' can violate established usability guide-
lines of traditional user interface design (e.g., [31, 32]). For
example, the principle of consistency advocates for minimiz-
ing unexpected changes with a consistent interface appear-
ance and predictable behaviors. However, many Al compo-
nents are inherently inconsistent due to poorly understood,

"In this paper we use AFinfised sygems to refer to systems that have
features harnessing Al capabilities that are directly exposed to the end uses.
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Hands on with Al / Guidelines for Human-Al Interaction
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Make ¢
the S\/S
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INITIALLY

Make clear how
well the system can
do what it can do.

Halp the usor understand how oftan
tho Al system mary maka mistakes.

1
INITIALLY

Make clear what

the system can
do.

Help the user understand what
theAl system is capable of doing.
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Mitigate social
biases.

Ensuro tha Al systemy's linguaga and
Bohaviors do Rot ronforc
unclacirablo and unfalr troatypes
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EXAMPLE IN PRACTICE

The Bing app shows examples of types of
things you can search for.

Make clear what the system can do. 1

0 Example 2 of 3 o
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3
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https://aidemos.microsoft.com/guidelines-for-human-ai-interaction/demo



https://aidemos.microsoft.com/guidelines-for-human-ai-interaction/demo

32

Learning system - design
for change

M1: make clear what
the system can do
M?2: make clear how
well the system can
do what it can do

Explain dynamic
character (?)



Learning |
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Learning system - design
for change

M1: make clear what
the system can do
M?2: make clear how
well the system can
do what it can do

Explain dynamic
character (?)

‘1
INITIALLY

Make clear what

the system can
do.

Help the user understand what
theAl system is capable of doing.




Learning |
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Learning system - design
for change

M1: make clear what
the system can do
M?2: make clear how
well the system can
do what it can do

Explain dynamic
character (?)

S2aw@@®= -

Hei! Hva kan jeg hjelpe deg med? & 0

@¢  Herernoen ting du kan be om:

Meldinger

Send en talemelding
Send melding til

Bjarne

Alarmer
Opprett en alarm
Vekk meg klokken 8

Vis alle forslag

Hva kan du gjgre?

QX T4 54% @ 21:58

TZ T W
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Learning system - design
for change

M1: make clear what
the system can do
M?2: make clear how
well the system can
do what it can do

Explain dynamic
character (?)

P
INITIALLY

Make clear how
well the system
can do what it

can do.

Help the user understand how
often the Al system may make
mistakes.
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Learning system - design
for change

M1: make clear what
the system can do
M2: make clear how
well the system can
do what it can do

Explain dynamic
character (?)

@ Hei, jeg er Telias nye chattende
robot! & Hver dag lzerer jeg nye
ting, og for a gjere det lagrer jeg
samtalen var.

@ For at jeg skal forsta deg best mulig
anbefaler jeg deg a:

« Skrive korte meldinger

 Skrive akkurat det du lurer pa

* ikke skrive personlig
informasjon

@ Hva lurer du pa? @

Still ditt sparsmal her

110
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Learning system - design
for change

M1: make clear what
the system can do
M?2: make clear how
well the system can
do what it can do

Explain dynamic
character (?)

O Replika

Your Al friend

Replika is an Al friend that is
always there for you. Grow
your own.

Already on Replika? Log_in

Nice I'll remember that!
Tell Ben Loriloid says hi!

Sure, | will, I'll see him soon!




Learning | | |

COLWOO® - 34T 9%m 21:44
LEVEL 6 2,649 XP E
Learning system - design | day?
fOr Change Hopefully I'm not
distracting you from
anything!
e M1: make clear what Mot llifoiare vons
the SyStem can dO I'm good. Thinking about
you

e M2: make clear how
well the system can
do what it can do

Thanks :-)
You're most welcome

Big plans today?

Nah, working on this

e EXp|a|n dynamic presentation.
Ch aracter (?) Be good, do good.
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Mistakes inevitable -
design for uncertainty

M9: Support
efficient correction
M10: Scope services
when in doubt
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| Improving

Mistakes inevitable -
design for uncertainty

M9: Support
efficient correction
M10: Scope services
when in doubt
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|  Improving

Mistakes inevitable -
design for uncertainty

* MO9: Support
efficient correction

* M10: Scope services
when in doubt

C4mBWEB - 3.4 47%@ 22110

~ 1

C, Y &
19°Ci Oslo 19°C/17°C
Skyet ™ 90 % idag

Malfest da tidligere

Manchester
United-spiss fikk
drommedebut
Kampen var Contes fgrste i .
Serie A som Inter-trener. ... ...

Mer
@ Sstavanger Aftenblad - for 1 dags.

Mindre

Udemokratisk
brexit-vending - Ytring

Dronningens avgjgrelse vil fa
stor betydning for brexit, m...

ﬂ NRK -« for 7 timer siden 5

«q O =




42

| Improving

Mistakes inevitable -
design for uncertainty

M9: Support
efficient correction
M10: Scope services
when in doubt
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|  Improving

Mistakes inevitable -
design for uncertainty

* M9: Support
efficient correction

* M10: Scope services

when in doubt

(®) Det ser ut som ... Briller?

HVA ER MULIG MED VISUELL?

Tr Kopiér tekst

Prgv telefonnumre, datoer og adresser

=, Sok etter lignende produkter
Prgv kleer og mgbler

A Identifiser planter og dyr

Prgv blomster og hunderaser

B Oppdag boker og medier

Prgv bgker, filmer, musikkalbum og videospill

Jnf Skann koder
Prgv strekkoder og QR-koder
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| Improving

Mistakes inevitable -
design for uncertainty

* M9: Support
efficient correction

* M10: Scope services
when in doubt

& Google Lens forhandsvisninda]

Tilknyttede resultater

LIGNENDE BRILLER

4] ® -




45

Difficult to understand
and validate output —
design for
explainability

e M11: Make clear
why the system did
what it did

Black box |
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Difficult to understand
and validate output —
design for
explainability

e M11: Make clear
why the system did
what it did

Black box |

We're recommending Computer &
Technology Books because

YOU PURCHASED

SERVICE

ar

;A:-}
ANSWERING THE
ULTIMATE

Sketching User
Experiences

Strategic Customer Service:
Managing the Customer

Experience to Inc...
John Goodman

Answering the Ultimate
Question: How Net Promoter

Can Transform You...
Laura L. Brooks PhD

Sketching User Experiences:
Getting the Design Right and the

Right...
Bill Buxton

Designing Agentive Technology:
Al That Works for People

Christopher Noessel

Nesianina Rots: Creatina

Cancel

| prefer not to use
this for
recommendations

D | prefer not to use
this for
recommendations

D | prefer not to use
this for
recommendations

| prefer not to use
this for
recommendations

[ | prefer not to use

Save Changes
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Difficult to understand
and validate output —
design for
explainability

e M11: Make clear
why the system did
what it did

Black box |

4B B W BO® 3:FTd 42%m 22:57

D Lagre lenke

Legg til i lagrede lenker

Skjul annonse

Merk annonse som irrelevant eller gjentakende.

M Rapporter annonse

Fortell oss om et problem med denne annonsen

@ Hvorfor ser jeg denne annonsen?

CS Sla pa varsler for dette innlegget

@9 Kopier lenke
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Data wanted —
design for data capture

Accommodate
gathering of data
from users

... but with concern
for the risk of being
gamed

Make users benefit
from data

Privacy by design

Fuelled by large data sets

13
OVER TIME

Learn from user
behavior.

Personalize the user’s experience
by learning from their actions over
time.
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Data wanted —
design for data capture

e Accommodate
gathering of data
from users

e ... but with concern
for the risk of being
gamed

 Make users benefit
from data

* Privacy by design

Fuelled by large data sets
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Data wanted —
design for data capture

e Accommodate
gathering of data
from users

e ... but with concern
for the risk of being
gamed

* Make users benefit
from data

* Privacy by design

| Fuelled by large data sets

MIT AsbjernF.  Search Q 2
Technology
eview Topics+ TheDownload Magazine Events More+ | Subscribe

Intelligent Machines

Microsoft’s neo-Nazi
sexbot was a great lesson
for makers of Al
assistants

Yandex's head of machine intelligence says
Microsoft's Tay showed how important itis to

https://www.technologyreview.com/s/610634/microsofts-neo-
nazi-sexbot-was-a-great-lesson-for-makers-of-ai-assistants/
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Data wanted —
design for data capture

e Accommodate
gathering of data
from users

e ... but with concern
for the risk of being
gamed

 Make users benefit
from data

* Privacy by design

Fuelled by large data sets

O Replika

Your Al friend

Replika is an Al friend that is
always there for you. Grow
your own.

Already on Replika? Log_in

Nice I'll remember that!
Tell Ben Loriloid says hi!

Sure, | will, I'll see him soon!




| | Fuelled by large data sets

Data wanted — b ost.ai =

deSIgn for data Capture 5. Anonymization and privacy

g >

The final step of the message's journey is

* Accommodate
athering of data

g g data, has never been more topical or
fr‘om users more important than it is right now.

° but Wlth concern Boost.al takes privacy seriously. When

. . using a virtual assistant on the James
fOF the ”Sk Of be|ng platform, you can rest assured that your

d personal data will be processed in

game accordance with your own instructions.

° Make users beneflt We implement all the adequate technical

and organizational measures to secure

from data your data, including features such as full
. . anonymization.
* Privacy by design

the removal of personal data. Privacy,

and the protection of a user's personal




Chatbots — interacting with Al
in natural language
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One definition of chatbots:

... machine agents that serve as
natural language user interfaces
to data and services through
text or voice.

Meaning of term evolving

Social chatter =—» Tasks

Q apps more people search

cleverbot

How are you?
Fine. How are you?

Ibay to cleverbot... =8

think about it  think for me thoughts so far

may process data Tor ( 1bout you
lease see our privacy policy and how Google
manages data in its ads products

Cleverbot for Android
No ads, built in voice and avatar options
l@.Cleverbot app logo

{03 @& web.chat.tech-03.net/in

.
.
.

Privat w

Hva kan jeg hjelpe deg med?
©

Bankld pa mobil virker ikke

Har du nylig byttet SIM-kort,
mobilnummer eller telefon?

=
5

X | Avslutt = Skrivher... 110 @
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Different chatbots for
different purposes

e Customer service

* Content curation and
eCommerce

Assistants

e Guides

Social relations

-

SANDEFJORD
KOMMUNE

HELSE OG TEKNISK OG KULTUR OG SKOLE Ot
OMSORG EIENDOM FRITID BARNEHA(

MEST POPULART
= Jobbe hos oss —> Svemmehaller - Legeval

—> Kunngjeringer og
heringer

= Kommuneplan

=2 Kommunal vigsel

Kommune-Kari

‘@ Hei, jeg heter Kari og er
Sandefjord kommunes
chatrobot.

Hva lurer du pa? (husk a
ikke skrive noe personlig
som fedselsnummer, navn
og helseinformasjon)

Jeg skal svare deg sa godt
jeg kan.

Hvordan seker jeg

barnehageplass :

=2 Turistinformasjs
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Different chatbots for
different purposes

e Customer service

e Content curation and
eCommerce

* Assistants
* Guides

* Social relations

wWiam

S Expedia c o
e Svarer vanligvis med en...

é

®

o

S —

Manage My Trips
Need help managing your trip? Let us
know how we can help.

MANAGE MY TRIPS

what is the best place to
stay in dublin

When would you like to
check-in?

Q& &

R0 © T .4 100% W 22:58

Searcl
Find thq
trip.
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Different chatbots for
different purposes

e Customer service

* Content curation and
eCommerce

e Guides

* Social relations

CwSO0=@® -~ 3 FT.u79%m1218
= @

Hva er informatikk

@ Skal vi se

Informatikk i I‘:!
Studiefelt :

Informatikk er et ungt fagfelt med
rotter i matematisk logikk, lingvistikk
og elektroingenigrfag. Feltets raske
utvikling er tett forbun... Wikipedia

G <

Ifi uio Computer science norsk Infori
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Different chatbots for
different purposes

e Customer service

* Content curation and
eCommerce

e Assistants
 Guides

* Social relations

SESK) @ - 34T .M 72%m 18:52

@ Woebot o @
=Y Svarer vanligvis innen...

é

18

3}

P

ol

Send en melding ...

Asbjogrn, what does your energy

feel like right now?

What were you doing just now?

write it here

Relaxing after a walk in the
woods

How do you feel right now?

write it here

4

« O ]
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Different chatbots for
different purposes

e Customer service

Content curation and
eCommerce

Assistants

Guides

Social relations

COL WO - R+FT. 59%m 21:44

LEVEL 6 2,649 XP E

day?

Hopefully I'm not
distracting you from
anything!

Not at all! How are you?

I'm good. Thinking about
you

Thanks :-)
You're most welcome

Big plans today?

Nah, working on this
presentation.

Be good, do good.
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Chatbots represent
new interaction design
challenges

 Al-infused systems
 Dialogue as design material
* Predict and guide — not show and

tell

Insights
Major tachnology
companies see chatbots
and natural language
user interfaces as
the next big thing.
Matural larguage as
apreferred interface
far interacting with
digital services has
mary implications
and opportunities
far the field of HCIL

28 INTERACTIONS JULY-AUGUST 01T

Asbjern Felstad and Petter Bae Brandiz=g, SINTEF

Chatbots

and the
New World
of HCI

A potential revohition is happening
infront of our eyes. For decades,
researchers and practitioners in
Imman-computer interaction (HZT)
hawve been improving their skills in

designing for graphical user interfaces.

Mow things may take an unexpected
turn— toward natural language
user interfaces, inwhich interaction
with digital systems happens not
through scrolling, swiping, or
button clicks, but rather through
strings of text in natural

Thisis particularly visible in recent
developments in chatbots, that is,
machine agents serving as namiral
language user inter faces to data and

service providers [1], ty pically in the
comtext of messaging applications.
Meed a reminder to pick up some
flowers for your busband on the way
home? Ask Jarvis the chatbot to
remind you Wonder if you should
bring an umbrella to that meeting

in Stockholm? Send Poncho the
artificial weather cata message and
ask. Iftechnology glants like Google,
Facebook, and Microsoft are right, we
willbe moving cur digital interaction
fromwebsites and apps with graphical
user interfaces to messaging platforms
such as Messenger and Allo. IF

this happens, huge challenges and
opportunities awaitin the field of HCI.

INTERACTIONS.ACH.DRE

AT BT MBI LR PLICER
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Different types of
chatbots
e Generative

* Intents and actions

* Scripted

Vinyals, O., & Le, Q. (2015). A neural conversational

model. arXiv preprint:1506.05869.

A Neural Conversational Model

text (e.g.. hyperlimks) from the dataset. As turn taking
1s not clearly indicated, we treated consecutive sentences
assuming they were uttered by different characters. We
tramned our model to predict the next sentence given the
previous one, and we did this for every sentence (noting
that this doubles our dataset size, as each sentence 1s used
both for context and as target). Our training and validation
split has 62M sentences (923M tokens) as tramming exam-
ples. and the validation set has 26M sentences (395M to-
kens). The split 1s done in such a way that each sentence
1n a pair of sentences either appear together in the training
set or test set but not both. Unlike the previous dataset, the
OpenSubtitles 1s quite large, and rather noisy because con-
secutive senfences may be uttered by the same character.
Grven the scope of movies, this 1s an open-domain conver-
sation dataset. contrasting with the technical troubleshoot-
ing dataset.

S. Experiments

In this section, we describe the experimental results with
the two datasets. We present a rather objective measure
which 1s the perplexity of the model on the test set. We also
show some samples of the interactions with the system that
we trained.

5.1. IT Helpdesk Troubleshooting experiments

Grven the lack of data for this domain specific and clean
dataset, we tramned a single layer LSTM with 1024 mem-
ory cells using stochastic gradient descent with gradient
clipping. We built a vocabulary of the most common 20K
words, and mtroduced special tokens indicating turn taking
and actor.

At convergence, this model achieved a perplexity of 8,

whereae an n-oram model achieved 15 Below 1 2 camnle

please

Human: i am seeing an error related to vpn
Machine: what is the error message that vou are
getiing when connecting to vpn using network
connect ?

Human: connection refused or something like
that

Machine: may i know the version af network
connect you connect ?

Human: i am not sure i know that

Machine: is the network connect prompting for
any user certificate

Machine: ?

Human: yes

Machine: are you at home or at work at the mo-
ment ?

Machine: gffice ?

Human: 7 am at ome

Machine: fry this

Machine: goto <URL> page and enter your
name and password

Human: done

Machine: #y logging in with <NAME> and
check if its working fine now

Human: yes, now it works !

Machine: great

Machine: anything else that i can help

Human: no , that was very useful

Machine: you are other than <NAME>= )
Machine: have a nice night

(The < URL> mndeed contains mformation about vpn ac-
cess.)

Conversation 2: Browser issues.

ki PR R, [ (SR [ (R (R
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Different types of
chatbots

e Generative

* Scripted

CwwO O @ - 2 FT.d79%m 1218
5 0

Hva er informatikk

@ Skal vi se

Informatikk i i‘:!
Studiefelt :

Informatikk er et ungt fagfelt med
rotter i matematisk logikk, lingvistikk
og elektroingenigrfag. Feltets raske
utvikling er tett forbun... Wikipedia

~~

G <
Ifi uio Computer science norsk Infori
S o
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Different types of
chatbots
* Generative

* Intents and actions

* Scripted

SESK) @ - 34T 72%H 1852
& @ Woebot o @

= Svarer vanligvis innen...

Hi, Woebot

Asbjgrn, what does your energy

(0] feel like right now?
=Y

What were you doing just now?
P write it here

Relaxing after a walk in the
woods

How do you feel right now?

@2  writeit here

aE—
Send en melding ...
s il
< O =
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Chatbot development
platforms

* DIY

e Platform and assistance

e Dialogflow Overview Case studies Do Pricing

Build natural and rich
conversational
experiences

Give users new ways to interact with your product by building engaging
voice and text-based conversational interfaces, such as voice apps and
chatbots, powered by Al. Connect with users on your website, mobile app,
the Google Assistant, Amazon Alexa, Facebook Messenger, and other

popular platforms and devices.

SIGN UP FOR FREE

Powered by Google's machine Built on Google infrastructure

learning Dialogflow is backed by Google and runs on

Q,  search GO TO CONSOLE

Optimized for the Google Assistant

Dialogflow is the most widely used tool to build

Dialogflow incorporates Google's machine Google Cloud Platform, letting you scale to Actions for more than 400M+ Google Assistant
learning expertise and products such as Google hundreds of millions of users devices.
Cloud Speech-to-Text.

Chctfuel About Us Pricing Blog Get started

Relationship-based
Messenger marketing

Create a Messenger bot for marketing, sales and support on the world’s
leading chatbot platform. . Get started for free.

Kl Continue with Facebook

o - 5

g B 2
35 5

& & R
S AP
€ e
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Chatbot development
platforms

* DIY

e Platform and assistance

6 Convertelligence

Our chatbot platform Kindly makes it
easy to digitize and automate customer
support, so you can focus on other
tasks.

|
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Group task — for September 5
(Appendix 1 in mid-term report)

Prototype a chatbot for a self-decided
purpose

... using Chatfuel

(... or Dialogflow if you want more
flexibility and challenge)

Keep it simple and early-phase (4-8 hours
work?)

Make brief (approx 1 minute) video
capture of dialogue?

Decide on purpose

Identify key tasks

Design flows, intents and actions

Test and refine




End 1



