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Human-Computer Interaction (HCl) and Voice Interfaces




“Degign for the way people behave, not for how

we would like them to behave”
Don Norman, author of “The Degign of Everyday Thinge”



Evolution of Human-Computer Interaction

940z - 1960¢
Punched Cards

Still uged in (some) elections!
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Punched Cards

First developed in the I80Os to eontrol loomg

Machine-readable cards - data gtorage

Data, not control, became primary uge

World War [l - Bletchley Park - Enigma machine
2M punched cardg each week

Remained in uge until well into the 1980¢



Evolution of Human-Computer Interaction

940z - 1960¢
Punched Cards

Still uged in (some) elections!

1960 -
Keyboards

Firet computer terminal - Datapoint 3300 in (967




Keyboards

Natural extengion of typewriterg
Manual >> Electronic >> Keyboard

Still the workhorge mode of HC

Decline of degktops eroding ignificance



Evolution of Human-Computer Interaction

940z - 1960¢
Punched Cards

Still uged in (some) elections!

[970¢ -
The Mouge

Start: Xerox Alto in 1973

1960 -
Keyboards

Firet computer terminal - Datapoint 3300 in (967




The Mouse
Natural extension of joysticke in planes
Initially treated ag a military gecret
Trackball technology made it maingtream
Xerox Alto (1973) and Apple Lica

Then congidered cutting-edge :-)




Evolution of Human-Computer Interaction

940z - 1960¢ [970¢ -
Punched Cards The Mouge
Still uged in (some) electione! Start: Xerox Alto in 1973
N NS
........ T
[960g - [990¢ -
Keyboards “Multimedia” Computers

Firet computer terminal - Datapoint 3300 in (967

Windowse 3.1, Windows 95




“Multimedia PCg”

Firet coneumer-oriented PCg

Windows 95 - for familieg, not geeke

Speakers, microphone, ...
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Evolution of Human-Computer Interaction

940z - 1960¢
Punched Cards

Still uged in (some) elections!

[970¢ -
The Mouge
Start: Xerox Alto in 1973
NS
.................... N Y.

[960s -
Keyboards

2000g -

Touchsereens

iPhone in 2007

[990¢ -

“‘Multimedia” Computers

Firet computer terminal - Datapoint 3300 in (967 Windows 3.1, Windows 95




Touchsereens

iPhone launched in 2007
Suddenly, touchgereen everywhere
- Phoneg, ATMg, check-in counters...

Multi-device world

- Uger no longer “tied” to | location by
a wire




Evolution of Human-Computer Interaction

940z - 1960¢
Punched Cards

Still uged in (some) elections!

[970¢ -
The Mouge
Start: Xerox Alto in 1973
NS
.................... N Y.

[960s -
Keyboards

2000g -

Touchsereens

iPhone in 2007

[990¢ -

“‘Multimedia” Computers

Firet computer terminal - Datapoint 3300 in (967 Windows 3.1, Windows 95

2010s -

Voice [nterfaces

Siri, Alexa, Cortana ...
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Cortana

Alexa
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Google Now

Voice [nterfaces

Apple’s Siri - 108 app launched 20(0
Boogle Now - launched in 2012

Microgoft's Cortana - launched in 2013

Amazon’e Alexa - launched in 2014



Voice [nterfaces

[ntuitive
I~ i _
Q& <0> Eagy to uge with [OT
= < Keyboard to flip a switch?!
1 Cortana Alexa Qoogle Now

Voice request -> AD! calls -> Voice regponge



“Intelligent pereonal ageigtants™ are made
poseible by the fact that machine learning hag
“eolved” voice recognition and NLP



“Intelligent” Assistants




Course Overview




Technologies covered in this course;

o Alexa Skills Kit, Amazon Web Services: Lambda, DynamoDB

® [nvocation, Utterance, [ntent, Slot, Dialog, Pergictence

o  Skill Builder (beta), echogim.io

o AlphaVantage, [ntrinio, Twitter



Pre-requisites
e Some programming background

o Bagic javaseript

e Bagic undergtanding of REST AL calls and databages



Projects

Bagice (Market Tracker)
Convergationg (Stock Tracker Dialog)
Dergigtence (My Stock Liat)

Flagh Briefing (Market Flagh)



Alexa, Echo and Amazon’s Ecosystem




Awmazon Ecosystem

TN

Cloud [nfra

Devices
E-commerce Bhygical

Olatform Storeg



Awmazon Ecosystem

Deviceg



Awmazon Devices

Fire TV and TV gtick



CHAPTER ONE

Kindle
e-reader, firet launched 2007
[ntegrates with Amazon.com, Kindle Store

Content in proprietary Amazon file formatg

Estimated galeg $58 in 2014



Echo
Srart gpeaker, launched in 2015
Activated by voice commandg (Alexal)
Echo Dot - emaller vergion
Echo Tap - portable version

Echo Look - Camera with Alexa built-in (faghion
recommendationg)

Echo Show - 7-inch gcreen to play video

Echo Llug - emart home hub



“@k ) . amazonds
.

Dagh
Smart button - order congumer goods
Proprietary device for ordering from Amazon

- Dagh Wand: Wifi connected barcode gcanner with voice
command device

- Dagh Button: Physical button programmed to order
gpecific product

- Dagh Replenishment Service



Fire Tablet
Reqular tablet...
..that nudges congumers to buy Amazon content
- aceess to Amazon Appstore
- Streaming content (movieg, TV shows)
- Kindle Store
Alexa support added in September 2016



Fire TV
Small network appliance that streamg to HOTV
Competes with Apple TV and Roku

Algo can play video games, but not geared to compete
with gaming congoleg




TVstick Fire TV Stick

with Alexa Voice Remote

SAY IT.PLAY IT. _7)

-

HOMI plug-in with same functionality ag Fire TV
Initially controlled with a remote control...

m hulu BHEUY weo - ...Alexa Voice Support added in 2016
P 10X sling
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Awmazon Devices

Fire TV and TV gtick



Alexa ie g voice interface for all of Amazon’e
many devices

ae well ag a way to infegrate voice serviceg with
Srd party deviceg



Alexa and Third-Party Devices

BMW, Mini to offer Amazon Alexa in all models
beginning next year

BMW's video for in-car Alexa is pretty fantastic, 100

JOHN BELTZ SNYDER 0



Alexa and Third-Party Devices

BMW, Mini to offer Amazon Alexa in all models
beginning next year

Voice recognition has been available in cars for years now, but the technology has improved, and found its way into our
pockets and our homes. With applications like Siri and gadgets like the Amazon Echo essentially acting as digital personal
assistants, the ways we interact with technology through our voice have advanced significantly in recent years. BMW plans to
take advantage of the evolved voice technology, and will offer Amazon Alexa in every BMW and Mini model beginning in the
middie of 2018.

Drivers will be able to use the usual Alexa features (or "skills* in Amazon speak) to get the latest news and weather, provide
entertainment, or remotely control their smart home gadgets. Alexa will also perform car-specific duties, such as navigation or
locating nearby businesses. Users can also check on movie times, request specific playlists or even order products from
Amazon through Alexa.



Alexa, AWS and the Cloud




Awmazon Ecosystem

TN

Cloud [nfra

Devices
E-commerce Bhygical

Olatform Storeg



Awmazon Ecosystem

Deviceg Cloud [nfra



Invoking an Alexa Skill

Hey Alexa, do you have
information on the stock market?

i
l : Sure, welcome to the Stock
* Market Tracker

User Alexa-enabled device



Invoking an Alexa Skill

Hey Alexa, can you tell me
e the latest news?

| '*
Sure, here is what NPR has :
* to say X

User Alexa-enabled device



Invoking an Alexa Skill

Hey Alexa, what'’s the
e weather like today?
i
l : Cloudy with a chance of
meatballs

A

User Alexa-enabled device



Invoking an Alexa Skill

amazon
alexa gki“g




Invoking an Alexa Skill

amazon
alexa




Skille Kt (ASK) 1o help

) Amazon provides the Amazon
developerg build skillg for Alexa



Invoking an Alexa Skill

Hey Alexa, please can | talk
to the Market Tracker?
i '*
Sure, welcome to the :
’ Market Tracker :

User Alexa-enabled device




Invoking an Alexa Skill

Hey Alexa, please can | talk
to theF Market Tracker?

“Invocation”

(Heard and acted upon by Echo)

User



Using an Alexa Skill

Hey Alexa, what is the
stock price of Amazon today?
i '*
, Hey, the current price is $950 3

User Alexa-enabled device




Using an Alexa Skill

Hey Alexa, what is the
stock price of Amazon today?

“Utterance”

(Heard and acted upon by Echo)



Using an Alexa Skill

How much has Google
gone up today?

“Utterance”

(Heard and acted upon by Echo)



Using Alexa

Hey Alexa, what is the
stock price of Amazon
today?

Alexa Skill (app)

.
.
-------

Developer



Using Alexa

Hey Alexa, what is the
stock price of Amazon

3 LN 1
/ } i
“Utterance”

(Heard by Echo)



Using Alexa

Hey Alexa, what is the
stock price of Amazon
today?




Using Alexa
amazon
—_—
l

“Intent”

Voice recognition, NLP to

determine what is being asked



The Braing of the Operation

amazon St on the cloud
alexa Darges gpeech and figureg out the intent of the epeaker

Aleo figures out which skill (app) to route the command to

Alexa

Sende back the regponge from the ekill (on the way back)
Service




amazon [mportant Questions
alexa Which ekill did the uger mean o call? “Invocation”

What did the speaker want to agk the skill? “Intent”

Alexa

What information, if any, did the speaker wigh to pagg to

Service the okil? “Slote”
Alexa Skill
(app)




Using Alexa

—
@lexa Skill (app)]




Using Alexa

T
%exa Skill (app)]

From the skill code that the

developer has written

ADl responsge



Using Alexa
amazon
— alexa

Voice response

Glexa Skill (app)]

Converted to voice by the

Alexa Service



Using Alexa

amazon
alexa

Glexa Skill (app)]




Platforms and Tools Used in Pemos




Amazon Web

Qerviceg

Platforms and Tools

Amazon Developer
Console

Echogim.io




Platforms and Tools

Amazon Developer
Congole

Echogim.io




Platforms and Tools

AWS - holde the
compute engines, Echogim.io
databageg where you

can hogt code




Platforms and Tools

AWS - holds the Dev Console -
compute engines, containg the Alexa
databageg where you Skille Kit to

can host code configure appe




Platforms and Tools

AWS - holdg the Dev Console - E chosim.io - Allows
compute engines, containg the Alexa end to end testing of
databages where you Skille Kit to Alexa apps without a

can host code configure appe speaker




Pewmo

[ntroduceg the following platforme and tools:
- Amazon Web Services

- Amazon Developer Congole

- Echogimio



Types of Skills




[nvocation, utterances and intentg are all epecified by developer - most
general type of app



Custowm Skills in Alexa

Hey Alexa, what is the
stock price of Amazon

today?

> I——
—

Hey, the current
price is $950

Alexa-

enabled device Alexa Alexa Skill (app)

Qervice

.
.
-------

Developer



[nvoked by ugere saying something like “tell me the news” - the gkill eimply
defineg the content (audio/video/text from RSS feed) that gete added to
the briefing - developer merely provides content



Specifically for controlling smart home devices guch ag lights or thermostate
- invocationg are etandardised by Alexa (e.g. “dim the lighte”), developer just
implementg the intente



[nvoked by ugerg gaying something like “change to BBC” - the ekill
implementg the intent and defineg the video content that gets served up in
regponge



Utterance

Intent

Properties

Uses

Custom

Developer

Developer

Anything

Anything

Smart
Home

a@_a}on
alexa

Deveioper

Appliance

Specific

Smart Home

Deviceg

Flash

Briefing

a@_a}on
alexa
a@_a}on
alexa

Content
Needed

Short
Content

Video

a@_a}on
alexa

Developer

Device/
Qervice

Video
Content



