Making talking to an Agent
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Communication

Ground

The untaught rules of communication which all humans
have.
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HOW THE AGENT SOUNDS/
UNDERSTANDS YOU

DYNAMIC NOISE LEVELS | looked into the different areas which could make an agent

\8} more natural to talk to.

PAUSES IN CONVERSATION

TALK TO MULTIPLE USERS

INTERACTION ACROSS DEVICES
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LOWER LATENCY 000
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PROACTIVE INTERRUPTIONS
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INVOCATION

GESTURE BASED INTERACTIONS



What is
more natural?

HOW THE AGENT SOUNDS/
UNDERSTANDS YOU

. INVOCATION
CONTEXT .



What is
more natural?

HOW THE AGENT SOUNDS/
UNDERSTANDS YOU

Looking at ASR and TTS and
understanding how they work.

INVOCATION

Looking at better ways to start and sustain

conversation.

CONTEXT

Figuring out how the agent can be more c
aware of the context user is in.



What is
more natural?

HOW THE AGENT SOUNDS/
UNDERSTANDS YOU

Looking at ASR and TTS and
understanding how they work.

INVOCATION

Looking at wake words and the different

kinds of ways to initiate dialogue and sustain

conversation.
CONTEXT

Figuring out how the agent can be more c
aware of the context user is in.
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What the Agent
Sounds lik

How does an agent know how

to vocalize words/letters?
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End-to-End Neural Speech Synthesis
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EMOTION
Expressed through the timbre of voice and the

mean pitch value

Sounding more
natural

Collection of things, such as intonation, stress,

and rhythm.

PAUSES
Hmmes, aahs and fake pauses are added when

processing takes too long.
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Features

@ Understanding @ Speaking

* Automatic Speech Recognition * Machine Learning
* Indexing * Neural Networks
* Recurrent Neural Networks
* Long Short Term Memory
* Text-To-Speech (TTS)
* Concatenative TTS

* End-to-End Neural TTS

P

Microsoft
wverPoint Presentat



What is
more natural?

UPDATE: A Blog/ Guide for designers to
understand voice tech

INVOCATION

Looking at better ways to start and sustain

conversation.

CONTEXT

Figuring out how the agent can be more c
aware of the context user is in.
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Extensive Literature
Review

How can an agent know when

the best time to interrupt is?
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:: Evaluating Proactive and Reactive
::User Interface Assistants

Richard Catrambone & John Stasko

ting / School of Psychology & GVU Center
1a Institute of Technology
Atlanta, GA 30332

edu, rc7@prism.gatech.edu, stasko@cc.gatech.edu

-2 d the ability of an anthropomarphic meerface assistant w help people
Do with o specific focus on assessing proactive assistan behavior. Pant

oot editemg system that wsed keypress combesations for mvoking the

were direcsed 1o make 2 set of prescribed changes 10 & document
saotun! that would hese s respand o questions orally. or sn
made peosclive suggestions.  Anccdotal evidence

1t not enbance performance snd would be viewed s intrusive.  Our
111} performed similarly on objective editing performance (

;oo pecall), while the participunts in fhe latler two comfiions strongly felt

. stant, anthwopomorphism. emperical study, text editing, belp, evaluation

Ow  overall research program  invod
systematic study of the factors infleencing

chamcters o success. These factors are hased ou prior re
n ey and comssderations aboat human performance.
(Lawrel, 1990) research, we study the utility of an agest
(Lanier, 1995, assistant, helping users perform ks The

(Cassell, 2000, presested through 2 3D “wlking bead”™  face
uterface desigs dsolay.




PRIVACY CONCERNS (DATA RECORDED)

What are the users
fine with sharing?

Context-aware Telephony:
Privacy Preferences and Sharing Patlerns
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Would a user be okay with giving their
location data if it meant getting more

relevant notifications?

17

ABSTRACT
The proliferation of cell phones has led 10 an ever increasing
number of mappropnate interruptions. Context-aware telephony
apphications, mn which callers are provsded with context
mformation about the recervers, has been proposed as a solution
for this problem. This approach, however, raises many p
issues that may render 1t infeassble In this paper, we

We found that paricipants disclosed their context
nformation gencrously, suggesting that context-aware telephony
15 not only feasible, but also desirable. Our data shows a distinct
shanng pattern across social relations and different types of
context mformation. We discuss the imphications of the results for
designers of context-aware telephony i particular and context-

aware applcations in general

Categories and Subject Descriptors

1 H.52 User Interfaces- user-centered design, H 5.3 Group and
Organization Interfaces - evaluation methodology, collaborative
+1 computing, K.4.1 Public Pohicy Issues - Privacy

General Terms
Human Factors

1 Keywords
:1 Context-awareness, mobile phones, interruptions, expenence
sampling, social relations, information disclosure, privacy




PROACTIVE ASSISTANCE
Proactively offering help to the user at the

right point can be a huge help

Being aware of
context

PRIVACY PREFERENCES

Depends of the context of use.

INTERRUPTIONS

Badly timed interruptions can be extremely

harmful.
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R ooy e COHCEPt

A new kind of
Agent

CONTEXT AWARE
ASSISTANT

An assistant in a Multi-Device Environment (MDE) which

understands the context you are in.
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DEVICE CONTEXT

STATE OF

FOCUS NOISE AND

ACTIVITY

Context-Aware
Agent

In an MDE., a combination of these

TIME OF DAY/
SCHEDULE

parameters will be taken by the agent.

TONE

FACE TRACKING

20



DEVICE CONTEXT
*Multi Device Environment

User was using the phone, then kept it on the

table.

User asks agent to send them their flight tickets.

Agent recognizes that the last device used by

user was phone and sends it there

21



*Multi Device Environment

User is making a long presentation/report

STATE OF
FOCUS

User has previously asked agent to notify

Agent recognizes the optimum time to notify

the user



User gets some bad news

Agent recognizes the user’s emotional state and

assumes the appropriate tone

Agent acts sensitive to the situation

TONE

FACE TRACKING



User is in a meeting

Agent recognizes this based on schedule and

diverts calls

Agent alerts user on missed calls from

iImportant contacts

TIME OF DAY/
SCHEDULE

24



User has friends over

User has earlier told Agent to read emails at

8PM everyday NOISE AND
ACTIVITY

Agent recognizes context and doesn’t do so

25



What is
more natural?

UPDATE: A Blog/ Guide for designers to
understand voice tech

INVOCATION

Looking at wake words and the different
kinds of ways to initiate dialogue and sustain

conversation.

UPDATE: A Context aware system’s design

20
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Today’s Conversational
Assistants

Alexa, what’s the weather in Seattle on

Sunday?

* Hey Cortana, open Netflix.

* OK Google, how tall is Mount Everest?

27
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Trends

Alexa’s End-pointing
Google’s Stop for
Alarm

Smart Displays waking Q
up on seeing you

29

Google’s Raise hand
to pause

@)

Alexa’s Memory
Recall

@ Squeeze for Assistant
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01 |

04

Maximize Efficiency

Allow non-wake word

related invocations

Ensure Clarity

User should be on the

same page at all times

Design Principles

02

05 |

Accommodate Errors

Foresee new kinds of

errors

Provide Control

Make the user feel

comfortable and in-control

03 |

Maintain Transparency

If user asks, tell them why

certain decisions were made
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Yooooo! I'm in the mood for o movie. Hey Somsung! I'm in the mood for o
Are there any Kabir Singh screenings movie. Are there any Kabir Singh

‘ " nearby? | screenings nearby?
. Maximize SPOKEN PROMPT " SPOKEN PROMPT

e o Yeah there are 3 screenings nearby, Yeah there are 3 screenings nearby,
. FEfficiency at 130, 4 and 630 | at1:30,4 and 630

Cool, book the 6:30 one | Hey Somsung! Book the 6:30 one
S— —

Alright cool! Booking the show for Alright, booking the show for 6:30 PM
6:30 PM at Metro Cinemas, today. at Metro Cinemas, today.

------------------------------
------------------------------
oooooooooooooooooooooooooooooo
------------------------------
oooooooooooooooooooooooooooooo
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
------------------------------
oooooooooooooooooooooooooooooo
------------------------------
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------------------------------
------------------------------
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oooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooo
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------------------------------
------------------------------
------------------------------
------------------------------
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oooooooooooooooooooooooooooooo
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------

e Allow the user to call out/invoke the agent Don't require repeated usage of the wake
in other “fuzzy” terms, than it's standard word as it can get annoying.
L wake word.

------------------------------
------------------------------
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..............................
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------------------------------
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------------------------------
------------------------------
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..............................
..............................
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------------------------------
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------------------------------
------------------------------
..............................
..............................
..............................
..............................
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
..............................
..............................
------------------------------
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SRR 02

i USER INPUT USER INPUT

Hey Samsung! Are there any Kabir Hey Samsung! Are there any Kabir
Accom mod ate Singh screenings nearby? Singh screenings nearby?

SPOKEN PROMPT SPOKEN PROMPT

E rrors Cool, for what time? Cool, for what time?

USER INPUT USER INPUT

<silence?> csilence?>
D SPOKEN PROMPT SPOKEN PROMPT

What show timings should I look for? Sorry | didn’t get it please repeat it or
try again in o few minutes
SRR e USER INPUT

helidrisisintaieiniaie i et sie tntate iedu i e dudais tndute | . USER INPUT

foRcoR L o <silence?>

<silence?>

SPOKEN PROMPT

il L A S s , , SPOKEN PROMPT
G Do you still want me to look for Kabir . . . .
Singh movie screenings near you? Sorry | didn't get it please repeat it or
G R i try again in a few minutes.

Restate the question in a way that the user  Don't suggest trying again in a while if it's
ol i R has one last chance to respond. unlikely to fix the issue.
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------------------------------
------------------------------
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..............................
..............................
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
..............................
..............................
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
..............................
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
------------------------------
..............................
..............................
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..............................
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03

Maintain
Transparency

USER INPUT

Ummm... Samsung, why did the
.~ lights go out?

SPOKEN PROMPT

Kabir used the Philips Hue app to set
a timer for these lights yesterday. The
timer turns your downstairs lights off
at SPM every day.

Explain to the user clearly why some event
happened and what app used to execute it
so if they want to change things they can
easily do so.

36

USER INPUT

Ummm.. Samsung, why did the
lights go out?

SPOKEN PROMP
K 'm not sure about that.

SPOKEN PROMPT

Philips Hue's legal team doesn't
allow me to. disclose thot
information.

Not giving the users a clear answer may
make them feel uncomfortable, scared and
out of control of their own devices.

Putting the blame on others can also
backflire, offer them the answer and take
responsibility.



AT R i 04

| USER INPUT St

Hey, | added that number for Jenny Hey, | added that number for Jenny
the other day right? the other day right?

: . —

E nsure C | d rlty SPOKEN PROMPT SPOKEN PROMPT

Vel You added +91 987654321 veo

~ Send this to Saahil. Send this to Saahil.

Sending Jenny's new number to pone

O e | Saahil through text,

oooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooo
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------------------------------
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oooooooooooooooooooooooooooooo
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
oooooooooooooooooooooooooooooo
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------------------------------
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oooooooooooooooooooooooooooooo
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------

Reiterating the points acknowledge that Without the reiteration the user might feel
the agent heard the user correctly. unsure about if the agent has heard them
e e e SR R R N N S S L SR SR SR SR ST correctly.
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------------------------------
------------------------------
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------------------------------
------------------------------
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..............................
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------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
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S e T Allow the user to start speaking while the

------------------------------
..............................
..............................
..............................
..............................
..............................
..............................
------------------------------
------------------------------
..............................
..............................

AR e e agent still is going on and on

... Provide Control

..............................
..............................
------------------------------
..............................
------------------------------
------------------------------
oooooooooooooooooooooooooooooo
------------------------------
------------------------------
..............................

nnhLnnonnn R i RECOVERY

------------------------------
..............................
..............................
..............................
------------------------------
..............................
oooooooooooooooooooooooooooooo
------------------------------
oooooooooooooooooooooooooooooo
..............................
------------------------------
..............................
------------------------------
------------------------------
------------------------------
------------------------------

Lo Allow the user to feel undo any command

HirtiiiIIISeiel i iiiIA R R e . they had given, easily

..............................
------------------------------
------------------------------
------------------------------
------------------------------
------------------------------
..............................
..............................
..............................
..............................
------------------------------
------------------------------
------------------------------
------------------------------
..............................
------------------------------
..............................
..............................
------------------------------
------------------------------
------------------------------
------------------------------
..............................
------------------------------
..............................

Sl L L e CUT OFF

..............................
..............................
..............................
..............................
..............................
------------------------------
------------------------------
..............................
------------------------------
..............................
..............................
..............................
..............................
------------------------------
------------------------------
------------------------------

b R Make it easy for the user to make the agent

..............................
------------------------------
------------------------------
------------------------------
..............................
..............................
..............................
..............................
..............................
------------------------------
------------------------------

REWHHEEE R stop listening
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Q

TAKING IT FORWARD

Using these guidelines and

Futu re building upon them

Scope g 0

SYSTEMS APPROACH FURTHER EXPLORATION
Looking at the entire system Exploring interactions and
) - ¢
What's next for the project: and seeing how everything various input modalities.

else is affected. ?

WIZARD OF OZ TESTING

Testing out the concepts and
backing the principles with

primary user research.



g

EMBRACE AMBIGUITY

When exploring such a new field, almost
nothing has been defined. And that’s

okay.

o)

MAKE TIME FOR FUN AS WELL

Loving your work is fine, but if you

overwork yourself... You'll get burnt out.

Key Learnings

Q

MISTAKES

It’s alright to make mistakes as
long as you learn from them

and move ahead.

e

BE FLEXIBLE

Move fast, break things but
learn from your mistakes and

the advice of others as well!

O
oy
00O

HOW LARGE COMPANIES WORK

How shipping some feature or a

product happens at such a scale

Y

OPEN ENDED PROJECTS

Doing such an open ended

project from scratch... Is really

hard
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