Conversational Al Demystified
Build your bot in just Minutes. DB Systel

Moving the digital future. Together.

Sascha Wolter | Chief Advisor for Conversational Al & UX | @saschawolter | Sascha.Wolter@deutschebahn.com
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How does Conversational Al work
Turn-taking

Invocation / Intent

Request

v
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Prompt



How does Conversational Al work
Turn-taking

Natural Language Processing & Understanding

Invocation / Intent

v

Request

Prompt
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Conversational Augmented Intelligence
Text & Voice

Natural Language Processing & Understanding

Invocation / Intent

v

Request

Prompt
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3rd party
Services



Ready to
help across
1 Billion+
devices

Google ®+ Actions on Google

DB Systel | Sascha Wolter | @saschawolter | 2020 Image: Google



By 2021, more than 50% of enterprises
will spend more per annum on bots and chatbot creation

than traditional mobile app development.

Is it really one or the other?

https://www.gartner.com/smarterwithgartner/gartner-top-strategic-predictions-for-2018-and-beyond/

DB Systel | Sascha Wolter | @saschawolter | 2020 Image: https://commons.wikimedia.org/wiki/File:Broken_mobile_phone_20180403.jpg



Conversational Experience

What Researchers say and why Investors bet on bots!

= 50 % doubt the reliability

= 1 billion active users on WhatsApp

= 800 million active users on Facebook Messenger

= Every fourth German wants to use Chatbots

= 65% of Smartphone Users have used Voice Assistants
= 63% like to use Voice to control their home

= 63% don’t like to talk to/with machines

DB Systel | Sascha Wolter | @saschawolter | 2020

CONVERSATIONAL VOICE USER

EXPERIENCE INTERFACE (VUI)

https://www.quora.com/Why-are-people-saying-Bots-are-the-new-apps
https://www.bitkom.org/Presse/Presseinformation/Jeder-Vierte-will-Chatbots-nutzen.html
http://www.fittkaumaass.de/news/chatbots-von-jedem-zweiten-online-kaeufer-abgelehnt



Where to use bots?

From Simple to Complex

User: “Who are you?“

User: “How can | cancel my ticket?”
Bot: “Which of these tickets?”

DB Systel | Sascha Wolter | @saschawolter | 2020

-

Simply FAQ

o

Multi-Level
FAQ

-

Integrated
QnA

~

o

Process
Automation

/

User: “How many points do | have?*

> Complexity (info to transactional)

User: “I can‘t work today.”
Bot: “How long?“

Conversationality (single question to multi-turn)
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SEMMI (Socio-Empathetic Human-Machine Interaction)
http://bit.ly/db-semmi -

=9

o
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Islands of Genius

Adapt to technical limitations: In
some ways, computers fall short
of human capabilities.

Leverage technical strengths: In

other ways, computers can
exceed human capabilities.

DB Systel | Sascha Wolter | @saschawolter | 2020



Islands of Genius

We want to create a world
where Conversational Al
works alongside humans.

DB Systel | Sascha Wolter | @saschawolter | 2020
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¥ A typical Day [ User Journey

Jobs to be done
Used Media
Situation & Context
Pain Points
Opportunities/Value

DB Systel | Sascha Wolter | @saschawolter | 2020

Sleep
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Workshops

DB Systel | Sascha Wolter | @saschawolter | 2026'
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Conversational Al History (@) eiza the Psychotherapist DB]
Old idea, new name2 - ]

| respond roughly as would certain
psychotherapists. Hence, talk to me just as

1966: ELIZA Psyd ’\ ; T one would to a psychotherapists.

1988: Jabberw | ' a friend has cheesy feet

1995: ALI.CE o

2001: Smarte

he should change shoes

2013: MITS

Do you feel strongly about discussing such

things?

2014:

2015:

2016:



Conversational Al: Natural Language

2006: IBM’s Watson
2010: Siri
2012: Google Now/Google Assistant " wyiN]

2014: Amazon Alexa

DB Systel | Sascha Wolter | @saschawolter | 2020 Source: https://en.wikipedia.org/wiki/Watson_(computer)


https://en.wikipedia.org/wiki/Jeopardy!

Chinese room
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Eugene Goostman
THE WEIRDEST CREATURE IN THE WORLD

Set Expectation

and Expect the Unexpected.

»

a Wolter | @saschawolter | 2020



Dialog Design

]

DISPLAY PROMPT

(s

SPOKEN PROMPT

VISUALS

REQUEST

DB Systel | Sascha Wolter | @saschawolter | 2020

INTENT

RESPONSE




The Cooperative Principle
Grices’s Maxims (1975)

JUST SAY WHAT IS
INFORMATIVE,
TRUE

AND

IMPORTANT,

AND SAY THIS
(ZLEARLY|

e: Lexikon der Sprac schaft. 2002. ISBN 3520452030

DB Systel | Sascha Wolter | @saschawolter | 2020 Image: Herbert Paul Grice (March 13, 1913 - August 28, 1988) , https://plato.stanford.edu/entries/gricef



How to become a Conversation Designer

Screenwriting

(Conversational | ' ®
Copywriting)

. . . Chatbots und ConversattonalAl (;,u,,d,a;m
Linguistics I i i

& el
Psychology

Technology

DB Systel | Sascha Wolter | @saschawolter | 2020 https://www.linkedin.com/learning/chatbots-und-conversational-ai-grundlagen, https://medium.com/@cpearl42/how-to-become-a-conversation-designer-b8bbcad54c84



Choose voice? Only when it is...
Easier
More Natural

Faster

DB Systel | Sascha Wolter | @saschawolter | 2020 Video: https://youtu.be/WTpldg3myV0



.org/wiki/Day_1_(building)
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Uncanny Things
Word Detection and Privacy

German Federal Network Agency says, any toy capable of
transmitting signals and recording images or sound
without detection is banned. (https://t.co/[R7UCmI9aj9)

DB Systel | Sascha Wolter | @saschawolter | 2020



Local Wake Word Detection
Cloud-based Speech Recognition

| Wake Word
few seconds
Local-Listening Remote-Streaming

Speech Recognition

DB Systel | Sascha Wolter | @saschawolter | 2020 Source: https://[www.amazon.com/gp/help/customer/display.html?nodeld=201601790



Local Wake Word Detection
Cloud-based Speech Recognition

Eavesdropping by a Fraction of a Second
Eavesdropping to Improve Quality

Eavesdropping by Accident (false positive activation)
Eavesdropping of Background Noise

Eavesdropping by Government or Hackers

= Deactivation of the Microphone

DB Systel | Sascha Wolter | @saschawolter | 2020 Source: https://[www.amazon.com/gp/help/customer/display.html?nodeld=201601790



Any sufficiently advanced technology
Is indistinguishable from magic.

Arthur C. Clarke

DB Systel | Sascha Wolter | @saschawolter | 2020

Source: Clarke's Third Law, Profiles of the Future (revised edition, 1973, Page 36)



Chatbot Components

User asks

Rules & Natural Language Understanding Service answers
Request Request
(Text) (Intent)

©

v
v

Natural Language Generation

Device displays

DB Systel | Sascha Wolter | @saschawolter | 2020

Response
(Text, Media)

3rd party
Services/APIs



Intents: Why Rules and when Machine Learning?

where to get Coffee in Berlin

| | L [

bla Coffee bla Berlin
| | | | I

| | | | ]
SearchIntent type city

. les?
SearchRulelIntent type city +— many rules

DB Systel | Sascha Wolter | @saschawolter | 2020
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Transcription

How to recognize speech?

DB Systel | Sascha Wolter | @saschawolter | 2020 Image: https://en.wikipedia.org/wiki/[Speech_science#/media/File:Waveform-above.png



Speech Recognition
Beware of Homonyms

Die Spinnen. wuschig
Die spinnen. ’

wuschig (Deutsch) [Bearbeiten]

Der gefangene Floh.

Der Gefangene floh. Adjektiv [Bearbeiten |

Worttrennung: ‘ Positiv Komparativ Superlativ
B . wu-schig, Komparativ: ? chi | hi | hiost ‘
Wire er nur Dichter. I hicuciucd Bl solll bl sineld
Wéire er nur dICh ter am wu-schigs-ten ’ Alle weiteren Formen: Flexion:wuschig
Aussprache:
. . IPA: ['vuf1¢]
Vor dem Fenster sah sie den geliebten Rasen. Horbeispiele: —
Vor dem Fenster sah sie den Geliebten rasen. Reime: ~ufic
Bedeutungen:
. [1] verwirrt, aufgeregt, fahrig
Komm, wir essen Opa. ——

Komm, wir essen, Opa.

DB Systel | Sascha Wolter | @saschawolter | 2020 Source: https:/[en.wiktionary.org/



Smalltak & FAQs



@ https://webchat-internal.co X @ Cognigy Al X & Dialogflow X () Alexa Developer Console X ‘ ‘@' IBM Watson Assistant X ‘ -+ - X

< C @ demo.cognigy.ai/projects/5e8de15452879e8324c81660/flow/6a9854d2694974bb1095da0ccf293679 Qa w © 0o @A s :

Alexa GDE Watson Assistant MVP Twilio Twitch LinkedIn Learning DB Weitere Lesezeichen

@ foo [] .

< Flow Editor — foo 2-dat + — |ntents Search Q * ¥ foo v latest -

F .
-2 CHAT INFO SETTINGS
> Wholntent :

Name
@ Wholntent Ich bin der super Bot. Und nun?
= Example Sentences

name
LA

wer bist du
S
n Confirmation Sentence

The question for the user whether this intent is the intended one. Triggers when the intent score is above the reconfirmation and below the confidence threshold
* Default Replies

ADD DEFAULT REPLY

N
©
-

JSON data payload

Tags

Chat Blavhook




& Dialogflow X () Alexa Developer Console

@ https://webchat-internal.cc X @ Cognigy Al X

< C

Alexa GDE

@ foo

< Flow Editor —

@ demo.cognigy.ai/projects/5e8de15452879e8324c81660/flow/6a9854d2694974bb1095da0ccf293679

Watson Assistant MVP Twilio Twitch LinkedIn Learning DB

foo 2-draft v —

o O

0

SAY

E

{4

SAY

¢ & ©

R

Q 100% @

Flow Chart o

X ‘ @ IBM Watson Assistant

Q : foo

)

x| + = X

a * ©on@ § :

Weitere Lesezeichen

0 @

~ latest v

CHAT

INFO SETTINGS

Ich bin der super Bot. Und nun?




@ https://webchat-internal.co X @ Cognigy Al X @ IBM Watson Assistant X W Dialogflow X Alexa Developer Consc @ X -+ - X

< C @ eu-de.assistant.watson.cloud.ibm.com/eu-de/crn:v1:bluemix:public:conversation:eu-de:a~2Fe6de0fb0502940889cb8db7c6bac866faazec2fd-.. @ ¥ O O @ % :

Alexa GDE Watson Assistant MVP Twilio Twitch LinkedIn Learning DB Weitere Lesezeichen

1BM Watson Assistant ® @

< | #Wholntent L w Q| ® i

#Wholntent

Description (optional)

User example

Add unigue examples of what the user might say. (Pro tip: Add at least 5 unique examples to help Watson understand]
[] User examples (2) T Added 1| Conflicts (0) Tl
[] name 26 minutes ago
[] wer bist du 26 minutes ago

Showing 1-2 of 2 examples 1w 1loflpa

o

es




@ https://webchat-internal.cc X @ Cognigy Al X @ IBM Watson Assistant X § Dialogflow X Alexa Developer Cons: @ X +

Wer bist du?

< & @ eu-de.assistant.watson.cloud.ibm.com/eu-de/crn:v1:bluemix:public:conversation:eu-de:a~2Fe6de0fb0502940889cb8db7cbbac866faadec2fd-... Q vr O 0 @ * :
Alexa GDE Watson Assistant MVP Twilio Twitch LinkedIn Learning DB Weitere Lesezeichen
IBM Watson Assistant ® @
= foo Version: Development Q Save new version -
& Try it out
| E Intents
Eritios Add node Customize ¢ X Hallo. Wie kann ich Thnen hel
Dialog , i N e s s
| @ 7 ' ) o ) - ) ) Settings

Options 5
Willkomn

e ‘ . #WholIntent
If assistant recognizes

Analytics

Versions

Content Catalog

#Wholntent = + -
#Wholnt: | Ich bin der super Bot. Und nun?

Assistant responds

anything_el¢ A
—T Text v X
1 Response:
Ich bin der super Bot. Und nun? > =
v
Vi

Response variations are set to sequential. Set to random | multiline

Learn more

Use the up key for most recent

Add response type +




4,)) https://webchat-internal.cc X I @ Cognigy Al X

« > C

Alexa | . GDE

. Watson Assistant

’ Dialogflow .

foo

E Intents
‘-?1 Entities

] Knowledge =%l
% Fulfillment

C} Integrations

Training

Validation

O 9

History

Analytics

R E O

Prebuilt Agents

> Docs

Standard
Free

v 3%
+
+
+
Upgrade

. MVP | | Twilio Twitch

Wholntent

Training phrases @

99 Add user expression

99 name

99 wer bistdu

Action and parameters

Responses @

DEFAULT +

Text Response

1 Ich bin der super Bot. Und nun?
2 Enter a text response variant
ADD RESPONSES

® Dialogflow

. LinkedIn Learning

x () Alexa Developer Console

DB

@ dialogflow.cloud.google.com/#/agent/foo-svhodf/editintent/aedbf1c3-8a02-4421-a6c2-37d7f2b705b9/

©)

Search training phrases

X I ‘é’ IBM Watson Assistant

SAVE

Q

O

x|+ —

X

Qa %« 9o @ & :

| . Weitere Lesezeichen

[Try it now

\J

.:‘ See how it works in Google Assistant. (£

Agent

USER SAYS
Wer bist Du?

@ DEFAULT RESPONSE -

Ich bin der super Bot. Und nun?

INTENT

Wholntent

ACTION
Not available

DIAGNOSTIC INFO

COPY CURL




@ https://webchat-internal.co X ’ ‘")) Cognigy Al

< C

Alexa GDE

O alexa developer console

< Your Skills foo Build

@ developer.amazon.com/alexa/console/ask/build/custom/amzn1.ask.skill.dcbaddc8-73c9-48b7-9016-bd62c4479d8b/development/de_DE/inte...

Watson Assistant

X ‘ & Dialogflow X () Alexa Developer Console X @ IBM Watson Assistant

MVP Twilio Twitch LinkedIn Learning DB Weitere Lesezeichen

Test Distribution Certification Analytics Provide feedback

& German

CUSTOM

Interaction Model

Utterance Conflicts (0)

Invocation
+v Intents (6) @ Add
HelloWorldIntent i

v Built-In Intents (4)
AMAZON.Cancellntent
AMAZON.Helpintent
AMAZON.Stopintent
AMAZON.NavigateHomelntent

Slot Types (0)

@ Add

JSON Editor

Interfaces

!] Evaluate Model

E save Model & View Model Versions X Build Model

o sample utterances qualify for instant live updates. Lez re about live updates to your skill
Intents / Wholntent
Sample Utterances (2) W Rulkfd 2 Expent
+
wer bist du il
name @]
1-20f2

Dialog Delegation Strategy

> Why is this disabled?

Intent Slots (0)




@ https://webchat-internal.co X @ Cognigy Al X W Dialogflow X Alexa Developer Console X @ IBM Watson Assistant X -+ - X
< C @ developer.amazon.com/alexa/console/ask/editor/amzn1.ask.skill.dcbaddc8-73c9-48b7-9016-bd62c4479d8b/development/de_DE Q v © 0 83 % :
Alexa GDE Watson Assistant MVP Twilio Twitch LinkedIn Learning DB Weitere Lesezeichen

O alexa developer console

Q sw i

< Your Skills foo Build Code Test Distribution Certification Analytics Provide feedback
Deploy
DoE® | % &
Last Deployed: Apr 14, 2020, 10:16 AM
. index.js
v [ Skill Code o _
LSpPEdRLSpPEDRUULDUL )
* [ lambda //.reprompt('add a reprompt if you want to keep the session open for the user to respond”) -~
D index.js .getResponse();
: }
[ package.json };
L » konst whoIntentHandler = {
[j util.js - canHandle(handlerInput) {
return Alexa.getRequestType(handlerInput.requestEnvelope) === 'IntentRequest’
&& Alexa.getIntentName(handlerInput.requestEnvelope) === 'WhoIntent';
s
- handle(handlerInput) {

const speakOutput = "Ich bin der super Bot. Und nun?';

return handlerInput.responseBuilder
.speak(speakOutput)
.reprompt(speakOutput)
.getResponse();

1
I
~ const HelpIntentHandler = {
v canHandle(handlerInput) {
return Alexa.getRequestType(handlerInput.requestEnvelope) === 'IntentRequest’
&8& Alexa.getIntentName(handlerInput.requestEnvelope) === 'AMAZON.HelpIntent’;
}s
v handle(handlerInput) {
const speakOutput = "You can say hello to me! How can I help?';
return handlerInput.responseBuilder
.speak(speakOutput)
.reprompt(speakOutput)
.getResponse();
¥
¥
~ const CancelAndStopIntentHandler = {
v canHandle(handlerInput) {
return Alexa.getRequestType(handlerInput.requestEnvelope) === 'IntentRequest’
Logs: Amazon CloudWatch && (Alexa.getIntentName(handlerInput.requestEnvelope) === 'AMAZON.Cancellntent’
Media storage: S3 [0.0/5GB] , Alexa.getIntentName(handlerInput.requestEnvelope) === \ZON. StopIntent');
Docs: Alexa Hosted Skills - handle(handlerInput) {

, . v
—————— e e R T e e e

4




@ https://webchat-internal.co X ’ 6) Cognigy Al X ‘ & Dialogflow X () Alexa Developer Cons: @ X @ IBM Watson Assistant X ‘ -+ - X

< & @ developer.amazon.com/alexa/console/ask/test/amzn1.ask.skill.dcbaddc8-73¢9-48b7-9016-bd62c4479d8b/development/de_DE/ x Q v O 0o @3 * :
Alexa GDE Watson Assistant MVP Twilio Twitch LinkedIn Learning DB Weitere Lesezeichen
M .
() alexa developer console Q sw 3
< Your Skills foo Build Code Test Distribution Certification Analytics Provide feedback
Skill testing is enabled in: Development v Skill 1/0 Device Display D Device Log
Alexa Simulator Manual JSON Voice & Tone

Ich bin der super Bot. Und nun? o
Skill Invocations = Viewing: | 1 Y| /2
frage foo wer bist du

German (DE) v |

(@

JSON Input 1 .

Ich bin der super Bot. Und nun? 1=

A *1.8%,

4 A |

5 “amznl.echo-api.session.412455c9-4884-4d6-866! " _DEFAULT_RESPONSE"

6w “"application™: {

7 “applicationId”: "amzni.ask.skill.dcbaddc8-73c2-48b7-28 ributes™: {3},

8 P "ask-node/2.7.@ Node/v10.19.8"

9~ "user”: {

10 "userId”: "amznl.ask.account.AFWI5233JE4UVA7AY7NUA7IIIX!

i1

12

13~

14 »

15 «

16

17

18 »

19

20

21 ~

22 { c "amznl.ask.device.AGCWOC3NWYZY2ZARI7CIBI

23 “supportedInterfaces”: {}

24

25 “: "https://api.eu.amazonalexa.com",

26 ": "eyl@eXAiOiJKV1QiLCIhbGciOiJSUzI1INiIs

2

7 3 &, v

English (US) Terms Docs Forums Blog Alexa Developer Home




Conversational Al Platform
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Point Solution
Solution of a certain problem without
consideration of related topics.
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Platform
Collection of tools and technologies that
serve as basis for general development.



Lifecycle
Learn & Maintain

M2y & serm o= Se b 1)

DB Systel | Sascha Wolter | @saschawolter | 2020
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“Self-Learning”

Source: cognigy.ai



Handover to an Human Agent

User asks

©

Request
(Text/Voice)

Endpoint changes

DB Systel | Sascha Wolter | @saschawolter | 2020

Virtual Agent answers

Response
(Text, Media, Voice)

Human Agent answers




Conversational Al Platform
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Effort | Costs

Single Intents are roughly Effort per Intent is roughly

Questions and Answers Intent

Smalltalk Facts Channels + %
Models x Aspects Multimodal Aspects + %

Processes x Steps

Total Total
v
2 = (Conception + Integration + Design) + ( x Effort)
+ Operations + x Editorial
Week

DB Systel | Sascha Wolter | @saschawolter | 2020



Savings

Password reset 95% 5000 5 Minutes 23.750 Minutes
General call 20% 100 30 Minutes 600 Minutes

i |

x «  Duration = Potential

DB Systel | Sascha Wolter | @saschawolter | 2020






Machine Translation

Request

(Text / Transcription)

Translate

>

8%/

Localized Request

B

Service answers

Request
(Text / Intent)

v

Keep Language

User asks Rules & NLU
@ Keep Language g
A
. | ) Response Localized Response
Device says & displays (Text, SSML, Media)

DB Systel | Sascha Wolter | @saschawolter | 2020
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Working. Together. Passionate.
Where it matters!

Carrier

https://karriere.deutschebahn.com
https://www.dbsystel.de/karriere
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~ Fraunhofer

SPEAKER: A voice assistant platform »Made in Germany«

For business-to-business applications, which makes it possible to ensure the data
sovereignty of personal and company-relevant information. The idea is that companies
will be able to use single modules of the technology and adapt them to their needs.

Implementation starts April 2020.

Supported by:
L . SIEMENS @ Gﬂm ) BOSCH * Federal Ministry
" e oo lngeuuity for Life DATEV wm Audi " lnvented forlife mm fordEé:onomic Affairs
and Energy

on the basis of a decision
by the German Bundestag
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