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• Bluemix PaaS – introduction to the platform

• Prague R&D lab

• Who is Watson ?

• NL related services

– Dialog, 

– ASR, 

– TTS

• UI specifics for NLP in cloud

Overview



Bluemix



• Service vs application, 

• credentials









PROJECT MANAGEMENT



STAGE



GIT INTEGRATION



Who is Watson: Dr. Watson is the friend and assistant of the greatest 

detective of all ages



Chairman and CEO of IBM

"THINK". Watson began using "THINK" to motivate, or inspire,

https://en.wikipedia.org/wiki/Think_(IBM)


T. J. Watson research Center



On February 14, 2011, IBM Watson made history 

IBM computer which made the history 



IBM Prague R&D Lab

Watson Dialog Services







Selected Watson services









• What it is

– Artificial agent that takes dialog turns 

with the user

– Runtime Engine + Development 

Environment

– Text in, text out

– Can be used in conjunction with 

Speech-To-Text and Text-To-Speech

• What it is not

– 100% accurate

– Full replacement for human assistants

– IDE for authoring full UX

– Stateless FAQ or question answering 

system

CONVERSATIONAL APP (IN THE WATSON 

DIALOG SERVICE)

S: Welcome to Utility 1. What 

can I help you with today?

U: Hello

S: Hi there!

U: What are my payment 

options?

S: There are many ways to pay 

your bill; 

– Credit Card 

– Cash

– Fixed or Direct Debit

U: Pay by card

S: You can pay by credit/debit 

card using your online account, 

or without it on our website. 



DIALOG DEVELOPMENT 

ENVIRONMENT – FLOW EDITOR



DIALOG IDE – VIEW CONVERSATIONS, 

OPTIMIZE



• Enable customer / employee self-service through multiple channels

• Ready 24x7, no queues for human operators

• Even several % of traffic handled by WDS save human labor from routine 
tasks suitable for automation to complex tasks that really require human in 
the loop

• Consistent answers, can be “retrained” instantly, needs little tutoring

• Typical Tasks for Dialog

– FAQ with disambiguation

– Chit-Chat

– Transactional and Form-filling tasks

– Problem-solving

– Mixture of the above

• Delivery channels

– Mobile or desktop, typing and/or clicking

– Speech, GUI, Robot (multi-modal)

– Phone

WHY CREATE CONVERSATIONAL APPS?



• Combination of 
scripted and statistical
techniques

• Flow and 
understanding done 
using a “visual 
programming 
language” of dialog 
nodes

– input nodes with matching rules

– search nodes that group input 
nodes

– output nodes

– profile checks (conditions)

– profile rules (variable sets)

– get user input (explicit)

– goto’s

HOW DOES IT WORK 1/2

U: “Parking at Burwood”

I

S

O

P

G

G

 Rule-based input understanding
– input nodes contain simple matching patterns like 

 “$ car parking” – matches any sentence that 

contains “car parking”

 “park * car” – matches “park my car”, “park my 

friends car” etc.

– predictable, but large patterns sets are hard to manage



• Combination of 
scripted and 
statistical techniques

• Statistical input 
understanding

– instead of patterns, input nodes 
contain training samples

– trained model classifies user 
input to the best matching 
input node (class)

– often outperforms rules from 
moderate samples set sizes

– generalizes better, easier to 
author

– behind the scenes, Dialog 
integrates with the NL 
Classifier Service (dark feature)

HOW DOES IT WORK 2/2

U: “Parking at Burwood”



• An Input Node represents an expected user question (intent, class). Multiple, different user 
questions match to the same, single Input node.

– Contextual: Different Input Nodes active during various stages of Conversation 
• User phrase is matched to an Input Node either based on

– Matching Rules like " $ parking " (phrase contains “parking”)
– Example phrases used to train the Natural Language Classifier running in the background

STATISTICAL VS. RULE-BASED 

UNDERSTANDING
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Hit Count

Input nodes ordered by frequency of being hit within a period of time



• An Input Node represents an expected user question (intent, class). Multiple, 
different user questions match to the same, single Input node.

– Contextual: Different Input Nodes active during various stages of Conversation 
• User phrase is matched to an Input Node either based on

– Matching Rules like " $ parking " (phrase contains “parking”)
– Example phrases used to train the Natural Language Classifier running in the 

background

STATISTICAL VS. RULE-BASED 

UNDERSTANDING

0

5

10

15

20

25

30

W
h
a
t 

a
re

 t
h

e
 s

ta
rt

…

H
o

w
 d

o
 I
 s

to
p

…

N
o

W
h
a
t 

is
 t
h

e
 g

ra
d

in
g
…

A
m

 I
 r

e
q
u
ir

e
d
 t

o
…

H
o

w
 d

o
 I
 c

a
lc

u
la

te
…

W
h

a
t 

a
re

 t
h

e
 d

a
te

s
…

W
h
e
re

 c
a

n
 I
 g

e
t…

H
o

w
 c

a
n
 I

 f
in

d
 o

u
t…

W
h
a
t 

h
a
p

p
e
n

s
 i
f 
I…

I 
h

a
v
e
 f
a

ile
d
 a

 u
n

it
,…

S
p
e
c
ia

l 
c
o
n

s
id

e
ra

ti
o

n

C
a

n
 I
 c

h
a

n
g
e

 t
h
e

…

H
o

w
 d

o
 I
 f
in

d
 o

u
t…

I 
a

m
 u

n
a
b

le
 t

o
…

H
o

w
 d

o
 I
 e

n
ro

l 
in

…

H
o

w
 d

o
 I
 c

h
a
n

g
e
…

C
a

n
 y

o
u
 h

e
lp

 m
e
…

C
a

n
 I
 d

e
fe

r 
if
 I
 h

a
v
e
…

W
h
a
t 

is
 y

o
u
r…

W
h
a
t 

c
a

n
 I
 d

o
 t

o
 g

e
t…

H
o

w
 o

ld
 a

re
 y

o
u
?

C
a

n
 I
 h

a
v
e
 t
h

e
…

I 
c
a
n

't 
p
re

s
s
 t
h
e

…

W
h
e
n

 w
ill

 i
n

v
o

ic
e
s
…

I 
h

a
v
e
 b

e
e
n

 u
n
w

e
ll…

W
h
a
t 

d
o
 y

o
u
 t
h

in
k
…

I 
n

e
e
d

 h
e

lp
…

C
a

n
 W

a
ts

o
n

 s
p

e
a
k
?

W
h
o
 c

a
n
 I
 t

a
lk

 t
o

…

H
o

w
 d

o
 I
 w

it
h
d

ra
w

…

Y
o
u
 i
d
io

t

W
h
a
t 

a
re

 t
h

e
…

I'm
 h

a
v
in

g
 d

if
fi
c
u
lt
y
…

W
h
a
t 

d
o
c
u
m

e
n
ts

 d
o
…

H
o

w
 c

a
n
 I

 a
c
c
e

s
s
…

W
h
a
t 

is
 C

lo
u
d

D
e
a

k
in

?

Is
 t
h

e
re

 a
 g

y
m

…

A
m

 I
 e

lig
ib

le
 f
o

r 
a

…

Is
 t
h

e
re

 a
 w

a
te

r 
re

fi
ll…

W
h
e
n

 I
 h

a
v
e
 a

n
…

M
y
 n

a
m

e
 i
s
 w

ro
n

g
…

W
h
e
re

 c
a

n
 I
…

S
o
c
ia

l 
lif

e
 o

n
 c

a
m

p
u

s

W
h
e
re

 c
a

n
 I
 g

e
t…

W
h
a
t 

a
re

 m
y
 c

a
re

e
r…

I'm
 h

a
v
in

g
 t

ro
u
b
le

…

I 
'v

e
 j
u
s
t 
b

e
e
n

…

W
h
y
 c

a
n
't 

I 
v
ie

w
 m

y
…

I 
w

o
u
ld

 l
ik

e
 a

 c
o
p
y
…

(F
E

E
D

B
A

C
K

)

Hit Count

Input nodes ordered by frequency of being hit within a period of time

Fat Head:
Statistical Classifier best here

Long Tail:
Matching Rules or Info Retrieval best

– Hybrid: high-precision rules cover “exact matches” and take precedence, rest is trained



WHAT IS DIALOG MANAGEMENT?

• Dialog manager (DM) is the core component of any conversational system. It solicits input from 
the user (ASR+NLU, text, GUI), retrieves the content (DB, QA systems,) and decides on the best 
response to the user based on certain dialog strategy

• 4 key metrics (need optimal mix of all)

– Task completion rate (maximize)

– Task completion time (minimize)

– User perception/satisfaction (maximize)

– User cognitive demand/load (minimize)

• Directed-dialogs used today

– System completely controls the initiative (user just

answers system’s (simple) questions) to minimize

impact of speech recognition errors

• Mixed-initiative dialogs are next generation

– Both user and system can drive the dialog

– User can provide complex, context dependent responses

– Feels quite natural but has many challenges

NLU

ASR

DM

action=new_meeting
time = 9 (am|pm)
invitees = her

schedule a meeting 
with her at nine  

Prompt:
You mean Mary Lou
at 9am tomorrow, right?



THE NEED OF DIALOG

 The desire of dialog management extend beyond information  retrieval 

 We see dialog as mean for interacting with all kinds of knowledge 

 databases, ontologies, knowledge graphs,  unstructured data…

 on desktops, tablets, phones, cars, robots, IOT…

 affective, situated, multi-modal, multi-party, multi-app, cross-device, iot

 various tasks
– Persuasion

– Diagnosis/remediation

– Recommendation

– Procedural (i.e. transactional) tasks

– Tutoring

 New deployment models for dialog systems

– New ways of integrating dialog management with existing applications

– Entirely new kinds of dialog-based applications

 We work towards a flexible general purpose dialog system for the Watson 

family of products and services

31



DIALOG IN CONTEXT

Anaphora
Ellipsis

Focus Spurious

K2Q

Complex
Questions

What is 
covered in 

Car 
Insurance?

How much does it cost?

and in life insurance?
discount car insurance

Is theft covered?
OK very good how do I get one? What is the cost and 

discounts available?

Previous 
Question

Over
Specification

Everything costs so much now a days
how much does this cost?

How much does car insurance cost?

What is covered in 
life insurance

What discounts are available 
in car insurance

Is theft covered 
Under car insurance

how do I get car insurance

What is the cost of car insurance
What discounts are available in 

car insurance

how much does car insurance  cost?

In conversations isolated utterances need to be “interpreted” in the 

context of previous utterances













UI aspect



COGNITIVE AVATAR
Customer: Technology Exploration Center, 

Software Group

Description:

• Talking head with synchronized lips and 
numerous face expressions

• Body gesture recognition
User waves to get attention

User moves head forward to mute the system

• Implements six selected dialogue domains (small 
talk, weather, time, name days, local space 
navigation, education).

• WDS backend component permits fast authoring 
and maintenance

• Grammar + Remote  dictation; Dictation + NLU

• Remote microphone, microphone array, 
techniques of opening microphone based on noise 
and state of dialogue

• Situation awareness (number of people and 
ambient nose level considered)

• Proactive attention request activities

Hi, this is John

Hi John

What is the weather forecast 

It is going to be sunny in low 30?

And next day? 

It will rain Tomorrow.

Where can I find a rest room?

The rest room is at the end of the corridor, 

do not forget your batch (shows location 

on the screen)

(no people around) It is 12:00, time for 

lunch (shows menu on the screen)

(person passing by) Hi, do you know .. 

(stops talking when no attention is drawn)

http://www.youtube.com/watch?v=ap0Zt7qCFWs
http://www.youtube.com/watch?v=ap0Zt7qCFWs


THANK  YOU!

http://www.ibm.com/cz/research_en/

http://www.ibm.com/cz/research_en/

