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1. Introduction
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Googly: You talkin’ to me?
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1. Introduction

- Goal: Obtain correct weather information using voice input

Usage Feature-rich Constraint
contexts queries space
Routinistic Weather Speech
Alarms, - What is the weather like? Semantics, syntax,
weather forecasts, - Do | need an umbrella prosody, language,
reminders pronunciation,

structured queries,
E.g. dining options, /
events, etc. /

Device control

Volume,
pause stream,
skip stream, etc.

Entertainment

Play music,
podcasts, etc.

Web search /

Alarm

- Wake me up at <time>
- Set an alarm for <time>

Dining
- Best food near me
- Best <cuisine> options
near me

| Task-constraint combination
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Environment

Interference, proximity,
setting dynamics.

Task-feature
Options, filters,
relelvant criteria
for use

Cognitive
Resource

Primary and
secondary task
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Generic Query: Obtain the weather forecast
Simple Interference Setting Language Cognitive

Alter keywords, Auditory distractions, Proximity, dynamics Alter keywords, Alter engagement,
be creative environment variables of interaction be creative time pressure

Constraint conditions
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Survey and Data Profile of Mood States
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Generic Query: Obtain the weather forecast
Simple Interference Setting Language Cognitive

Alter keywords, Auditory distractions, Proximity, dynamics Alter keywords, Alter engagement,
be creative environment variables of interaction be creative time pressure

Constraint conditions

Photocopy sheet
of A4

Plan 0: Do 1-2-4-5 in that order
If the default copy settings are not right, do also 3

2. Place 3. Select copy 4. Press copy
1. Enter PIN documen t details button 5. Collect output
Plan 3: Do 3.1 or 3.2 or both if settings need to be changed
| —
) 2.2 Place the
2.1 Lift the cover 3.1 Select copy
over the glass paper on the details 3.2 Select 1 copy
glass
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- Hierarchical Task Analysis

‘ 0. Get Weather Information |

Plan 0: Get weather update from Google Voice Assistant 0.1 User decides to useGA
Do 1 until Assistant is ready to listen, then do Plan 2, 3 and 4 (Unable to look at the screen on the phone)

Stopping Rule

Plan 3: If 3.1 or 3.2 isa success, move to Plan 4.

1. Assistant 2 Ask 3. User listens Plan 4: If 4.1, task
22 : ; i 22
isactivated | Plan 1: Do 1.2, Plan ;nd'ff"':g ';»’ Question A e e to response was successful, exit Jiter
ith Ve ly if 1.1 fail Ser et bout S from th If 4.2, Follow each
et | e Google UT Manager ool 1f 3.4, go back to Plan 2.1 to rephrase question Atund plan under it :;1’2:’;:;“;&
“Hey I ‘ If 43, task was Assistantand
Google™ ‘ ‘ ‘ ful, exit satisfied
21 Users ask ::‘::i; ® ‘J"’ 23 Assistantprepares Y
= questions . 4 Response et e _ Plan 4.3 is determined as
11 Voice | | 12 Password depending | this question 22 Jetdcoat i reads out 32 Assistant || 33 ycqictant | | 3.4 Assistant 1t of decizion malking
Command Unlock ontheir | isalready Yes orno cads ot provides retums Web ,Redo steps 2and 3 to reach 4.1 or 4.3 f“:r plnkypc e
given Fingerprint s part of user’s answer, details about unexpected et ontie Stadiodor Consider all constraints in 2.2. Redo steps 2 and g
pemission Unlock decision followed by Weather tesponse screen dissatisfied | (0 Teach 4.1 or 43 il
to work even Face ‘ making in —_— details forecast If 4.2.3 or 4.2.4, start over from 2.1 to reach 4.1 or 4.3 familiarity and
with phone | | recognition Plan 0.1 preeiisting
tocked Unlock For example 221 ‘ knowledge
Environmental 222 Language T
‘ constraints constraints ‘ J ‘
421 Cognitive engagement: User has been
;l;nl li\inl‘- Do Ineed Boots today? 2211 Crosstalk 2221 Language Plan 33: Consider all 331 55 Titanaatis User performing another engaging with
13 Ensre | 1A Whatis the Weather ke? from multiple E constraints in 2.2 if .-\sstsla:l s gt i6 e o the coix“uu_vmss sucl;las\\ titing, mef :\s‘sxs(ant
deviceis | (10 Isit cold outside? people activated in assistant fespoads respondsina voice assistant Vg andussble to pay: brone
able tolsten | PO How shouldI dress up today? “’;‘; ds“"" different without At ‘“‘;‘:5““’
toyou | [TV Whatis the forecast for next week? 2212 Music 2722 Accat ot the o :\:: language Tooking at the - bP;:ﬂﬂ “'r:
i If1 g0 toBoston tomorrow, dol need Playing the Vst st catd Screen and 422 Environmental ehavior. The
brela? i s response data constraints: User distracted responses are
T sequentially Ry background different language 2 2 now trained
4 Y| Whatis the UV index for next 3 days? s useful for from constraintsin 2.1 o
i ‘models an
L 1215 No = foutine to his
131 132 SheinOne ||| @22 trunchion 423 User dissatisfied usecase
5 background of wordsled to
sure Ensurea oa it - (overshelmed/unhappy) by
Phone’s mic distancenot details of response
is not more than$
blocked feet ‘
424 User cannot remember -
the details he asked from the User was able
quesion. tolisten tothe
voice assistant
without
Iooking at the
screen and
response data
is useful for
him
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https://drive.google.com/open?id=1kTLgsDjWghA8V35wSdL3TVdLAOpfoHZT

4. Results ” Engineering
4.1 Data Analysis
N=20

- 15 people familiar with Google Assistant
- 5neverused the Google Assistant, acquainted w/tech

Which task did you just perform?

Cognitive | A
Interference | GG
Proximity |l
Simple IR
Simple: Alternate Language | NN
0 2 4 6 8 100 2 4 6 8 100 2 4 6 8 10
Difficulty # Clarity # Quality of satisfaction #
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4. Results ” Engineering
4.1 Data Analysis

N=20
- 15 people familiar with Google Assistant
- 5neverused the Google Assistant, acquainted w/tech

Which task did you just perform?
Cognitive
Interference
Proximity |l
Simple IR
Simple: Alternate Language | NN
0 2 4 6 8 100 2 4 6 8 100 2 4 6 8 10

Difficulty # Clarity # Quality of satisfaction #
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4. Results . Engineering
4.1 Data Analysis

Proximity Task Interference Task Cognitive Task

= Yes = No = Yes = No = Yes = No

09D
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4. Results . Engineering
4.1 Data Analysis

Would you prefer using voice interactions for similar queries in the future?
20 responses

@® Always

@ Very often
@® Often

@ Sometimes

@ Rarely
@® Never
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4. Results
4.2 Challenges

Challenges

Task
M Proximity

Search Results/ No
Answer

Activation/!  We/Month
Prolonged Forecast
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Interference and Proximity
challenges

Google Assistant Activation
Language inconsistencies

Operator is overwhelmed with
excessive results



5. Solutions “ Engineering
5.1 Interference and Proximity Challenges: Technology-centric

Stretch:
- Use of microphone enabled
wearables

- Coupled smart home devices

- Enhanced voice capture and
transmission

- 10Tconnections

Department of Industrial and Systems Engineering




TEXAS A&M UNIVERSITY
5. Solutions &M Engineering

5.1 Interference and Proximity Challenges: Human-centric

Sky-is-the-limit:
- Human augmentation strategies, Alter perceptive boundaries, Enhanced

attention state
- Stochastic resonance-driven wearables/ implants, neurostimulation, Brain Computer

Interfaces
\WHILE YOURE DOING THE | | A USB PORT? ... THIS WON'T LET YOUR BRAIN | THE REST IS SOFTWARE; TM SURE.
SURGERY, CAN YOV ALSO FOSTUARE IT C(WTROL USB DEVICES, YOU KNOW. | THERE WiLL BE A PROTECTTO PATCH
IMPLANT THIS IN MY ARM? UP TO SOME SURE — T JUsT TOGETHER SUPFORT EVENTUALLY.
NERVES. WANT THE. HARDWARE. AH — YOURE k YEAH; HOWD
A UNUX YOU KNOW?

L R 1sE. ()
WET

Borrowed without permission from xkcd
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5. Solutions &M Engineering

5.1 Interference and Proximity GA interpretation challenge

Reach:
- Task procedural redesign:
Limit ambient noise,
Reduce distance

- Training method:
Train with your voice to
enhance detection capability
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5. Solutions &M Engineering

5.2 Google Assistant Activation

Reach:

- Redesigned interface(Technology-centric):
Button based activation enabled with phone / smart
devices (smartwatch/home devices)

- Training method(Human-centric):

Train phone with “Hey Google” to enhance user voice
and Speech Structure recognition

Sky's the Limit: Neural signhal based activation and
automatic response
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5. Solutions &M Engineering

5.3 Inconsistent Language Response

Reach:
- Technology-centric:
Device/ setting-centric option of preferred language response
- Task procedural redesign:
Selection of one language to avoid confusion in detection and
response y
- Training Method:
Train user’s device for better pronunciation and selection of key words

Stretch/Sky-is-the-limit:
- Improve NLP:
Enable continued conversations to have more fluid responses.
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