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Welcome!

e Using NAO
o Discovering the hardware
o Choregraphe
o Python

e NAO Challenge
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. DETECTION

2 5-megapixels cameras
COMPUTING 6
CPU ATOM E3845

Quad core 1.91 GHz

4GB DDR3 RAM

32 GB SSD

SPEECHRECOGNITION

More than 20 Languages

ACOUSTIC

4 omnidirectional microphones
2 loudspeakers

CONNECTIVITY ...

Bluetooth — Ethernet - Wi-Fi

£
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GRACEFUL BODY .~

nietonn | £ FALL RECOVERY

Able to stand up alone

FALL MANAGER
EXPLORATION Detects falls & trigger the protection

4 sonars to detect obstacles

ADAPTIVE WALK

8x Force Sensitive Resistors AR
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1-POWER

CPU - ATOM Z530 [l E3845
Memory: 8GB SDCard [l 32GB SSD

1- POWER
NAQS benefits from the progress made

T on which makes it more powerful.
2-VISION
Camera — Aptina MT114 1.3Mpix il
Omnivision 5640 5Mpix

2 - VISION

With its new cameras, NAO® better detects
3 -_AUD'O et ] ‘ g people. Dual stream of the top and bottom
Cardioid mic ~ :
Omnidirectional mic <« cameras IS now Supported.

+ Audio codec

3 - AUDIO
NAQS hears and understands a lot better
making dialog a full part of the interactions.

Ry pi . 0] 4 - MOTION

5 -ROBUSTNESS \ L W, Thanks to its new motors, NAO® can mowve longer
Finger - Robustness Improvement A rE overheating.

4 -MOTION

Motors - PortEscape 16 GT Il
PortEscape 16 GT MP £

6 - CONNECTIVITY | \) - 5 - ROBUSTNESS

S uetooth NAO® benefits from many robustness improvements
Better Ethernet 2 =" on motors and fingers providing an extended lifetime.

6 - CONNECTIVITY

NAOS is more connected than ever with Bluetooth
and a more efficient and faster Wi-Fi.


https://www.softbankrobotics.com/emea/en/robots/pepper

NAO NAQO® CAN BE USED IN VARIOUS SECTORS

Aninnovative and advanced interface of communication, interaction and education

EDUCATION

e Any type of school from
kindergarten to University

° Coding & programing
° Special education
° Literature & learning

° Laboratory & Research

HEALTHCARE

e Adapted solution for caregiver
and patient, for any type of facility

° Hospital
° Specialized facility
° Nursing home

° Pharmacy

CUSTOMER FACING ENVIRONMENT

e Any physical places for innovative
assistance & dynamic communication

° Retail

° Travel & Hospitality

° Company & coworking space
° Bank & Assurance

° Public service
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Basic orientation with NAO




@ [REST] <> [AWAKE]

To change between Rest & Awake, double-click the chest button!




@ [STAND] <> [CROUCH]

Changing state is different from changing Posture
To change between Stand & Crouch position use Choregraphe icons or
B Change posture box!
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NAO Software




Building out your Toolkit

Choregraphe Software Development Jupyter Lite
Kit

Easy visual

prototyping tool Experimental: Python 3 without

Comprehensive installing

API for C++ or Python



oy Tered

Runs on Linux

Executes the program
Stores the data
Connects to the Internet
Serves the app’s
webpages

A



@ NAOgqi + Service Architecture

e The OSis called NAOqi
o Softbank Robotics own robotic operating system framework
o Running on top of the Linux operating system
o Allows local and remote (network) access to Nao’s APls

o Executes Choregraphe behaviours and Python code
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NAQOgi works with services
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Table of Contents

1. Overview

2. Boxes

3. Prototyping an App
4. Qichat

5. Install your App
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| Choregraphe

- File Edit C View Help Y Y = L) & Mon2:39PM MoZhou Q &
e0e Untitled - Choregraphe (Connected to peppa_jojo)
( A Not runnin
o @ « & (>) (= (& = C
06 Project files > (x]=] Robot view
Training G G By &
Properties 1
_ <
(
v = behavi +)
behavior.xar Say
v @ wanslations
translation_en_US.ts I E\
~ manifest.xml
Untitled.pml &
Project objects I l I I I l |
26 Box braries [ ] CIo)
e @ @& CS
_—— 1 import time
@} Choice
class MyClass(GeneratedClass):
G} Choice (light) def __init__( 8
@il GeneratedClass.__init__(self, False)
alog self.tts = ALProxyC'ALTextToSpeech')
Blsay self.ttsStop = ALProxy('ALTextToSpeech', True)
#Create another proxy as wait is blocking if audicout
[Ssay Text Y ne t t It 174 t . t I is remote
SN our “instant results” prototyping too
i self.bIsRunning = False
[=) Animated Say Text self.ids = [
Get L lized Text
* et bocalized Tex def onUnload( B
» [1Spesch Setti id i ids:
peech Settings. ) Tr— for id .m self.ids:
" @LEDS Name Nature  Value R
imedi self. ttsStop. stop(id
> B Multimedia AutonomousLife/Asleep EVENT rroeerin p-stop(id)
» B Movement BackBumperPressed EVENT
> [ Sensing robotlsWakeUp EVENT
> [ Programming Period: | 1.00's |2 @ StartRecording L1 Frd CBECEELY -
Log viewer VR CCIEN RS U] Robot applications




Project files

t ' Untitled

“\,'_l'v ‘\E

Properties

v behavior_1
behavior.xar
> translations

W manifest.xml W

Untitled.pml

W Project objects
(x] 5]

(=

Box libraries

\C

[ untitled - Choregraphe (Connected to a virtual robot)
Not running

_D : Q

3

Let's get you

» | Animation <+—
» | Speech

> B LEDs

» | Multimedia

> |l Movement

> | Sensing

» |y Programming

oriented!
T

Robot view

o ‘;\59 ‘\?@ K?@ ‘I\@ ‘;\%

-» obot view | Video monitor

Inspector

behavior_1

{[\I Behavior

Public behavior (exposed by your application)
May start on user request

English (UnitedStates) [T

v General

Path:
behavior_1

Name:

W Robot applications




[ NON ] [ untitled - Choregraphe (Connected to a virtual robot) ]

(0 Bac i BT T b " (A o @) & (e (¢
Project files o 0 @ Robot view
Untitled Ci 2 K@@ \1&@ k?@ @ ‘\(%
Properties ¢ O | [»
4]

Crdat®directory...
Create behavior...
Create dialog topic...

Create planar mO\E.di t here'

Import behavior...
Import files...
Import folder...

B e \Project Content Panel

M Project objects
Robot view Video monitor
. 'E - - 006 Inspector
> [ Speech behavior_1
" B content! 7 e
» | Multimedia .
> | B Movement Public behavior (exposed by your application)
» | Sensing May start on user request
»> |l Programming English (UnitedStates) u
v General
Path:
behavior_1
Name:
[y Robot applications



http://doc.aldebaran.com/2-1/software/choregraphe/panels/project_content_panel.html

[ JON ) 3 untitled - Choregraphe (Connected to a virtual robot) )
Not running . ) B I
Q @ @ O O = (A QNees] O RC
o@ Project files O i root o 0@ Robot view
Untitled (i | (& '\5@ U}@ ‘\\?(9 @ w\(%
Properties O | [»
_ 4]
(+ (@
v behavior_1 +]
behavior.xar
> translations
W manifest.xml
Untitled.pml
Project objects
Box libraries — . i ~
cc - ol—Box Libraries Pane| | SemmEre—

. . i o @ Inspector
> [ Animation

? e Where you find boxes to build with! T tmn

Behavior
» | Multimedia

> l& Movement Public behavior (exposed by your application)
» | Sensing May start on user request
»> |l Programming English (UnitedStates) E
v General
Path:
behavior_1

Name:

m Robot applications



http://doc.aldebaran.com/2-1/software/choregraphe/panels/project_content_panel.html

\l:l ’\_E. @ \! ~ = @ »> - A Not running

Untitled - Choregraphe (Connected to peppa_jojo)

@

Robot view

ORC

[x]5] Project files
Training
J Properties
(4 =
(., (@
v = behavior1
behavior.xar
¥ [ translations
translation_en_US.ts
~ manifest.xml
Untitled.pml

E e Box libraries

(E}- Choice

(3} Choice (light)

[Slsay
E‘Say Text
@ Speech Reco.

@Animated Say Text

ce e ol

@Dialog I(

Say

6(’6(3

.
«*

— Box

Libraries Pane

%Get Localized Text

> Speech Settings

lick & hold a box

Bl (B By & (&

26 Seript editer

1 import time

class MyClass(GeneratedClass):
def . __init_.( t
GeneratedClass.__init__(self, False)
self.tts = ALProxy('ALTextToSpeech')
self.ttsStop = ALProxy('ALTextToSpeech', True)
#Create ‘another proxy as wait is blocking if audioout
is remote

def :onLoad( DIt
self.bIsRunning = False
self.ids = [J

def -onUnload( e

Log viewer

for id in self.ids:

xJs} Memory watcher !

" \& LEDs N Natt Wval try‘
ame ature  Value .
1 i self.ttsStop.stop(id)

» (B Multimedia AutonomousLife/Aslesp EVENT svrant:
» M Movement BackBumperPressed EVENT
» B Sensing robotlsWakeUp EVENT
» B Programming beriod: 10057 @ StartRecorcing i LI © | HNEGRELY -

W Robot applications


http://doc.aldebaran.com/2-1/software/choregraphe/panels/project_content_panel.html

[ ] ([ ] [ untitled - Choregraphe (Connected to a virtual robot) ]

Not running

& e O [RC
oo@ Robot view

Untitled \j o2 K@@ \}_i@ \\?@ @ “\g%
' Properties O |
4]
\'_" ’ ‘\_i

v behavior_1 +]
behavior.xar
> translations
W manifest.xml
Untitled.pml

O C @ (O
(x] 5] Project files

IR Project objects

S5 Flow Diagram Panel

'LQ (= =N (O~ LLlleie  Video monitor |
. ,: - - 0 (%)) Inspector

| B Animation r

|l Speech

B LEDs

>

: l?: behavior_1
> Behavi

» | Multimedia happenS! ehavior
>

»

>

@ Movement Public behavior (exposed by your application)
i v
| Sensing 7 May start on user request

| Bl Programming English (UnitedStates) u

v General

Path:
behavior_1

Name:

w Robot applications




([ ]

C] Untitled - Choregraphe (Connected to a virtual robot)

a &

(B

(x]5)

G

\'_" ’ ‘\E

Project files

Untitled

Properties

v behavior_1
behavior.xar
> translations
W manifest.xml
Untitled.pml

A 2| Project obje
[x] 5]

C(E (@)

Box libraries

> [ Animation
» | Speech

> B LEDs

» | Multimedia
> | fia Movement

> | Sensing

» |y Programming

>
®

O _'“,\‘

—
|=
—

A Not runnin
I o I A :

Connect to...

*

Status

(90 (0 (o

Name

Hex

Pepper

PepperDemoPromoter

Pepperoni

Riri

Port

9559

9559

9559

9559

9559

hex.local.

pepper.local.

pepperdemopro

pepperoni.local

riri.local.

v | Use fixed port 9559

Chlea] O [RC

Robot view

(B, & (&

Use fixed IP/hostname 10.80.129.68 ﬁ

Cancel

Video monitor

Inspector

d by your application)
st

[ Soict

Name:

W Robot applications




G Untitled - Choregraphe (Connected to a virtual robot)
Not running

A CNee C KL

(x] 5] Project files

O— 3 |root olo 5] Robot view
‘ = Untitled \,i, J? K@@ \}}@ k?@ @ ‘\C_;%

Properties O |

(4 (@

v behavior_1 +]
behavior.xar
> translations
W manifest.xml
Untitled.pml

S Projectiles B ile iy
0 @ Box libraries

== = RobotView Pane|/ @ e

- = L (=) Inspector
| B Animation

Bieoe A real-time, robot simulator! 5 s

>
>
>
» | Bl Multimedia
>
»
>

Behavior
@ Movement Public behavior (exposed by your application)
| s Sensing May start on user request
| Bl Programming English (UnitedStates) u
v General
Path:
behavior_1

Name:

w Robot applications




Untitled - Choregraphe (Connected to 10.80.129.68)
Not running -

= Video monitor

Untitled @ @ @‘ (B @ (C

Properties

(. (@
v == behavior_1
~ behavior.xar
. translations
W manifest.xml
4 Untitled.pml

Project files

Project files Project objects |

Box libraries

= .| Video Monitor Panel’ | [—=- s

Inspector

| B Animation

S A real-time camera monitor! behavor 1

| LEDs Behavior
| B Multimedia Public behavior (exposed by your application)
> [ Movement

May start on user request
> (@ Sensing ~ English (UnitedStates)
> B Programming

¥ General

Path:
behavior_1

| Inspector Robot appiications |
Copyright © 2023 United Robotics Group, AllProperty Rights reserved - Do not use or distribute w ithout authorization




[x] 5] Project files

- Untitled
f Properties

(4 (@

[ untitled - Choregraphe (Connected to 10.80.129.68)
A Not runnin
(> [ &

-

@ (5 (e (¢ A

o 0 @ Robot view

v behavior_1
behavior.xar
> translations
W manifest.xml
Untitled.pml

MGG Project objects

0 @ Box libraries
C @ & @

> [ Bs Animation

> |l Speech

> B LEDs

» | Multimedia
> | Movement

> |Bs Sensing

> | fla Programming

Inspector Panel

Displays info on a selected box!

(i (R (G 5y (B & (Q
ﬁ
+]

.l“ i.iﬁ'. Video monitor
Inspector
'?3 behavior_1
Behavior
Public behavior (exposed by your application)

May start on user request
\\ English (UnitedStates) [T

v General

Path:
behavior_1

Name:

W Robot applications




| JOX )

C & @ o«

(<]}

%

Project files

Untitled

Properties

v

" Untitled - Choregraphe (Connected to 10.80.129.68)
Not running

(4
v = behavior_1
behavior.xar
v o translations
translation_en_US.ts
® manifest.xml
Untitled.pml

00
O, (7 (E

Box libraries

ko~

= =

w Project objects

»> | B Animation

> |Ba Speech

> (B LEDs

| B Multimedia
| B Movement
| B Sensing

>
>
3
»> | Ba Programming

Robot Applications Panel

Displays apps of connected robot!

W OO @) 5 (@) (¢ am
QO root O 06 Robot view
Q o '\5]@ \f‘@ \?@ @ ‘\%
Q| I»
4]
+]

‘-7 LUl Video monitor

0 @ Robot applications
- g soo
@ v k) (o
Name h

Inspector




@ Choregraphe File Edit Connection Help A A @Y O # = ] 100%@ Q =

[ N | v/ Box libraries “| Untitled - Choregraphe (Connected to 10.80.129.68)
: : Pose library

p - / i T ’ Not running .-
C @ @ « &> F & v videomonitor @ (& (o) (¢ (o
— -  Project files ‘ -
(xY 5] Project files & . rol  Script editor o 06 Rabot view
~umma ; v/ Robot applications { o o / / / /
Untitled 1( i . P o
b v Inspector e '\‘SJ@ e Mg @ '\@%
Properties Resource viewer
Active content
(4 v Project objects
v .
v B behavior 1 Dialog
avior— Memory watcher
behavior.xar c
. X + Robot view
v translations
translation_en_US.ts Log viewer
W manifest.xml Undo stack
Untitled.pml
Save Layout...
Load Layout...
. Reset Views
w Project objects
Q @ Box libraries
. - ; | Robot vie Video monitor
. (& = O [P
= L i v &— | V J - Q @ Robot applications
iew Menu Options '
- @y G5 (CS
> |fa Speech - g v =
> |BaLEDs = b L] ff I Name N
> B Multimedia Cu StOI I ||Ze y tu rnlng On/o a pane > c |astUploadedChoregrapheBehavior
> -
(B Movement > ﬁ ALTactileGesture
> B Sensing oy
» (B Programming » AL animation Library
> c Animation mode
> c Basic Color App Demo
» LE  boot-config
> m j-tablet-browser
G robots-advanced
[ B

Inspector




& L Cheregraphe.

A Choregraphe project contains:

A .pmlfile

A manifest

Any number of behaviors

Any number of dialogs

Resource files (text, music, videos, ...)
Scripts and libraries
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NAO Introduction to Boxes

Boxes: the building blocks of a Choregraphe
app

“Bang”: activation only

Eriwr rava b E]

= '3;:. “Number”: activation + numeric data
Frods v ibod
I>) : o
= 'i‘,;n “String”: activation + text data

- t;n \ “‘Dynamic”: activation + any data

°
How it works: ’ T v v | i)
my box i3
Start input ——#» % Stopping output

Stop input —* @ Non-stopping output




GUI abstraction

 The O.S. inside Pepper’s Head is called NAOqi

c = 5 i @ — bl
N BN B - B B S
A EI B E L E §
SN HEHEHEE E
A EEIEHEE $
<
ALVideoDve ALAudioDve \| AOq i s -
« NAOQqi works with services « Choregraphe abstracts the calling

of services with a GUI




NAOb Boxes = GUI abstraction

e Choregraphe abstracts the calling of services with a GUI

e Saybox=>calls ALTextToSpeech service

|

v

ALTextToSpeech

|




Your First App!
> “Hello World!”

o Click & hold “Say” Box

@ Drag & Drop
9 Then click play!

Building your first App

@ @ (x m .) Not running

(=N
CT)

Project files O_EF“NI AN
Training \

3
*, (@

v & behavior_1
_ behavior.xar
v 9 translations
translation_en_US.ts

-~

N

-

manifest.xml
& Untitled.pml

»
\

U Project objects

Q6 Box libraries /
o @ & 7
Gt Choice 4
@} Choice (light) - 4

[SJanimated say Text

#RaGet Localized Text
» [ Speech Settings

» [ByLEDs 1) enory it
Name. Nature  valve

> [y Muliimedia AutonomousLifefAsleep EVENT

» [ Movement BackBumperPressed EVENT

» [ Sensing robotisWakeUp EVENT

» | Programming




@ Type of Boxes

Animation Multimedia LEDs Templates
A Timeline J Play sound ¥-Eye LEDs #Python Script
%" Play Video _ {7=Diagram
SpeeCh ‘f’ Record Sound Tlme
@Dlalng gnmay
[=] say Touch
%% Bumpers
Vision *Tactile Head

G Face Detection




O

Choregraphe - Topic IV




NAOb Create your own Dialog

Now, discuss with your robot...

Click + then “Create dialog topic...” C & @ (e (x
Give a topic name (/!\ no space), select English and click OK o) Project files
Locate the .d1g file Training

Drag & drop it into the programto create a box; link it
Editthe . top file... @® @
Add as many rules as you want at the end of the file:

o0k wh =

Create dialog topic...

u:( hello ) Hello sir!

Import behavior...
Import files...

u: ( how are you ) I'm good, thanks! import folder...
[Syntax:] — u: (what user says as prompt) whatrobot says ‘
inresponse

7. Play the behavior!




@ Create your own Dialog

More...

Lists: [One choice is required]

u: ( good [morning day afternoon]) ..
u: ( [ “good [morning day afternoon]” hello hi] ) ..
u: ( [ “good [morning day afternoon]” hello hi]

{pepper you all everyone} ) ..

f

{Optional choice}

y.



@ Advanced Dialog

A little more on dialog...

e u:(whatuser says) what robot says
e u:(e:event) what robot says

e u:...)%output_of the box=123

e u:(...) memory_event=123

e u:(...)"run( application_id / behavior_id )




NAO Advanced Dialog

Recommended architecture:

concept:(hello)[hello hi hey] e Separate the content (concepts) from the logic

concept:(good){pretty very} [well good] e Put concepts at the top of the file for readability

u:(~hello) hi Jonas'!

rgotoReactivate(askhowareyou) e Use "proposalblocks” & "tags”

to jump to differentdialog sections

y.

proposal: %askhowareyou Howare you?
ul:(bad)oh no! ~gotoReactivate(...)
ul:(~good)I’'m happy to hear that!



Tags

u:(~hello) hi Jonas ! “gotoReactivate(askhowareyou
~ ( ) g ( you) ~

proposal: %askhowareyou How are you?
ul:(bad) oh no! ~gotoReactivate(...)
u1:(~good) 'm happy to hear that!

o _/

The bolded text above, %askhowareyou,is a tag:

- You can use any alphabetic name (/'\ NO spaces!)

- Atag is active by default

- You activate or deactivate a proposal block using tags

- Atag can be used any number of times

- When you activate a tagged proposal, it is read by the robot
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NAO | Animate The Robot ‘

In the animation library, there are 200+ movements available.

Use them in a dialog:

Arun - starts and blocks until the movementis finished

start - starts and continues while the movementis playing
Await - blocks until the movementis finished (use it after a "start)
Nstop - stopsamovement

u:(hello) yun(animations/Stand/Gestures/Hey 1) Hey There!




NAD' A Animate The Robor

If you need more animations, you need to create them!

1. Create a new box “timeline”
2@ Disable autonomous life

3 @ Wake up the robot

4.} Activate “animation mode”

5. Touchthe hand to move the arm; store the position by tapping the head

A
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http://doc.aldebaran.com/2-8/naoqgi/


http://doc.aldebaran.com/2-8/naoqi/

=) A vhen

Some useful APIs:

 AlLTextToSpeech.say("hello everybody")

* ALAnimatedSpeech.say("hello everybody")

 ALMotion (everything movement related - many methods)
 AlLeds (many methods)

 ALBehaviorManager




The SDK

All covered on http://doc.aldebaran.com/2-8/naoqi/
Pepper ‘ NAO ‘ Romeo

NAQQqi - Developer guide .
Getting Started NAOQI APIS

Creating an application

Programming for a living robot .
Other tutorials » On this page
Choregraphe Suite
SDKs
NAOgqi APIs Core
NAOQgi Core
NAOgi Emotion Read also the NAOgi Core introduction.
NAOqi Interaction engines
NAOQqi Motion = AlLBehaviorManager API | overview
NAQOqi Audio .
NAOQqI Vision

ALConnectionManager API | overview

= AlLDiagnosis API | overview

NAOQqi People Perception
NAOQqi Sensors & LEDs
LoLA = ALExtractor API | overview

= AlLExpressionWatcher API | overview

Types = AlLKnowledge API | overview
= qi Framework = ALMemory API | overview



http://doc.aldebaran.com/2-8/naoqi/​
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@ Jupyter Notebook

Connecting to Jupyter Lite
1) Connecttohttp://<NAO's IP>/apps/jupylite-nao

& File Edit View Run Kemel Tabs Seitings Help

S t c

| Filter files by name Q

-/ IE Notebook
_ Name
T mdata P

I notebooks E

M README.md
Python (Pyodide)

2) Create a new
notebook Py
Python (Pyodide)




@ Jupyter Notebook

Notebook basics

&  File Edit View Run Kemmel Tabs Settings Help

- + c % Untitled.ipynb -
B + XD @B » = ¢ » Code v Python (Pyodide) O
‘ Filter files by name Q ‘ -
o ./ I +[1]: print("Hello World") R RV |
. Name a l Hello World
= W data

M notebooks
M README.md

Write Python in a cell, then

« Ctrl+Enter: Execute

 Alt+Enter: Execute, and create new cell
below

When navigating cells:

 Enter: Edit current cell

* a: create cell above

* b: create cell below

* d twice: delete cell




@ Jupyter Notebook

Connecting to NAO with ipynao

21 %pipinstall ipywidgets==8.0.7
%pip install ipynao==0.7.3
import ipynao
nao = ipynao.Robot()
nao.connect()
nao

> . Connected
Task completed

[3]: nao.ALTextToSpeech.say("hello world")

[3]: <Task pending name='Task-66' coro=<NaoRobotService.call serv
ice() running at /lib/python3.11/site-packages/ipynao/nao_ro

bot.py:40> cb=[WebLoop. decrement in progress()]> ’



@ Jupyter Notebook

What did we do?

- | nao.ALTextToSpeech.say("hello world")

NAQOQqi service ’ ‘ Function call

ALMoation
ALVision
ALAudioPlayer
ALFaceCharacter
Your own Module

c
2
:
o
8
o
L
-l
<T

ALBallDetection
ALTextToSpeech
ALSpeechRecog

ALPeoplePerception

ALVideoDvc ALAudioDvc NAOQOqi




@ Jupyter Notebook

A few more APIs to try
Animated speech:

. | nao.ALAnimatedSpeech.say("helloworld")
LEDs:

' 1 nao.AlLeds.rasta(2.0) # duration




@ Jupyter Notebook

More on Animated Speech
Contrast these two:

" | nao.ALTextToSpeech.say("hello everybody")

. | nao.ALAnimatedSpeech.say("hello everybody")

ALAnimatedSpeech also supports more syntax:

. 1 nao.ALAnimatedSpeech.say("lcan add a \\pau=1000\\ pause")




@ Jupyter Notebook

Animated Speech Syntax: voice

# Say the sentence with a pitch of +50%
"\\vct=150\\Hello my friends"

# Say the sentence 50% slower than normal speed
"\\rspd=50\\hello my friends"

# Say the sentence with a volume of 50%
"\\vol=50\\Hello my friends"

# Change the tone (available: normal, joyful, didactic)
"\\style=joyful\\ Today I am feeling happy."

# Reset with \\rst\\

"\\vct=150\\\\rspd=50\\Hello my friends.\\rst\\ How are you ?"
Documentation:

https://doc.aldebaran.com/2-8/naoqgi/audio/altexttospeech-tuto.html

A



@ Jupyter Notebook

Animated Speech Syntax
Playing animations:
"ArunTag(me) My name is Nao."

"~startTag(hello) Hello. “waitTag(hello)"

"“startTag(hello) Hello there. ~stopTag(hello) My name is Nao."

Documentation:

http://doc.aldebaran.com/2-8/naogi/audio/alanimatedspeech.html

A


http://doc.aldebaran.com/2-8/naoqi/audio/alanimatedspeech.html

< | Python ‘

Animated Speech Syntax
Playing animations and sounds:

"Hello! *runTag(me) My name is Nao.

Astart(animations/Sit/Emotions/Positive/Happy_ 1) Nice to meet you
Await(animations/Sit/Emotions/Positive/Happy_1)

AstartSound(soundsetaldebaran/enu_ono_wouah_crazy)"

Documentation:
http://doc.aldebaran.com/2-8/naogi/audio/alanimatedspeech.html



http://doc.aldebaran.com/2-8/naoqi/audio/alanimatedspeech.html

"? | Python ‘

Different syntaxes for calling the same API

In Jupyter:
« nao.AlLTextToSpeech.say("hello")

In Choregraphe:

« self.session.service("ALTextToSpeech").say("hello")
or (deprecated):.

 ALProxy("ALTextToSpeech").say("hello")

In command line:
« qicli call ALTextToSpeech.say hello ’



NAD' A Animate The Robor

In Jupyter, getting a function call's responseiis tricky:

In one cell:
r = ALMotion.getAngles("LArm", True)
In the next cell

print(r.result)




NAD' A Animate The Robor

Joint control API

ALMotion.getAngles(joints, useSensors)

* joints:"Body", "LArm", "RArm", "Head", "LElbowRoll", etc.
* useSensors:if False, use last command
ALMotion.setStiffnesses(joints, stiffnesses)

* Stiffnesses can be a list, or 0.0 (motors off), 1.0 (motorson),orin
between

ALMotion.setAngles(joints, angles, fractionMaxSpeed)
* Non-blocking call

ALMotion.anglelnterpolationWithSpeed (joints, angles,
fractionMaxSpeed)

* Blockingcall (note:in Jupyter all calls are non-blocking) I




NAO Create a movement

Joint names

Head Pitch ‘Head Yaw
R-Shoulder Roll L-Shouled Roll
R-Shoulder Pitch ). L-Shoulder Pitch
R-Elbow Roll ’ p L-Elbow Yaw
R-Elbow Yaw L-Elbow Roll
R-Wrist Yaw | 4 = L-Wrist Yaw
R-Hand - L-Hand
R-Hip Yaw Pitch [ | [ L-Hip Yaw Pitch
R-Hip Pitch L-Hip Pitch
R-Hip Roll L-Hip Roll
R-Knee Pitch L-Knee Pitch
R-Ankle Pitch L-Ankle Pitch
R-Ankle Roll . L-Ankle Roll




NAD' A Animate The Robor

Make Nao navigate

- ALMotion.moveTo(x, Y, theta) - straight, stops if encounters an obstacle

- ALMotion.moveToward(X, Yy, theta)




no A




Python - Topic Il




Python in

2>
Create a NEW box | Choregraphe

Now, let’s create your own box...

1) Right click in the programming area

my box EI .
Stopping output
2) Add a new box: Start input D Non-stopping output
Stop input
e Python!

3) Give it a name
4) Click OK
5) Double-click the box to access its code

68



Python in
Python Box Template ‘ Choreg raphe

def:__init__(self):
: ‘GeneratedClass.__init__(self)

EonLoad(selF):
#put initialization code here
‘pass

def

EonUnload(selF):
g#put clean-up code here
‘pass

ionInput_onStart(self):
‘#self.onStopped() #activate the output of the box
‘pass

EonInput_onStop(self):
‘self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
iself.onStopped() #activate the output of the box

69



Python in
Launch = _int_() | Choregraphe

] claés MjClass(GeneratedClass):
e o Called at launch time

‘GeneratedClass.__init__(self)

EonLoad(selF):
#put initialization code here
‘pass

def

EonUnload(selF):
g#put clean-up code here
‘pass

ionInput_onStart(self):
‘#self.onStopped() #activate the output of the box
‘pass

EonInput_onStop(self):
‘self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
iself.onStopped() #activate the output of the box

70



Python in

Diagram Start = onLoad() ‘ Choregraphe

% |root

My box

L4

Ld

Script editor

—| class MyClass(GeneratedClass):
— def:__init__(self):
: ‘GeneratedClass.__init__(self)

L def onLoad(self): < Called on diagram entry
. #put initialization code here

‘pass

- EdeféonUnload(selF):
: g#put clean-up code here
‘pass

— idefionInput_onStart(self):
. #self.onStopped() #activate the output of the box
‘pass

— ;defEonInput_onStop(self):

‘self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
iself.onStopped() #activate the output of the box

71



Python in
Diagram Stop = onUnload() ‘ Choregraphe

| class MyClass(GeneratedClass):
def:__init__(self):
‘GeneratedClass.__init__(self)

EdeféonLoad(selF):
: ‘#put initialization code here
‘pass

def onlnload(self): Called on diagram exit

#put clean-up code here
‘pass

ionInput_onStart(self):
‘#self.onStopped() #activate the output of the box
‘pass

EonInput_onStop(self):
‘self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
iself.onStopped() #activate the output of the box
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Python in
Box Start = onInput_onStart() | Choregraphe

| class MyClass(GeneratedClass):
def:__init__(self):
‘GeneratedClass.__init__(self)

EdeféonLoad(selF):
: ‘#put initialization code here
‘pass

EonUnload(selF):
g#put clean-up code here
‘pass

;defEonInput_onStar't(self): < Ca"ed on “onStart” input
: #self.onStopped() #activate the output of the box

‘pass

EonInput_onStop(self):
‘self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
iself.onStopped() #activate the output of the box
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Python in
Box Stop = onlInput_onStop() ‘ Choregraphe

| class MyClass(GeneratedClass):
def:__init__(self):
‘GeneratedClass.__init__(self)

EdeféonLoad(selF):
: ‘#put initialization code here
‘pass

EonUnload(selF):
g#put clean-up code here
‘pass

ionInput_onStart(self):
‘#self.onStopped() #activate the output of the box
‘pass

;defEonInput_onStop(self): < Ca"ed on “OnStop” in Ut
| ' d

‘self.onUnload() #it is recommended to reuse the clean-up as the box is stoppe
iself.onStopped() #activate the output of the box

74



Python in

Python Box Template Recap | Choregraphe

& [ oot o _@ Script editor
1] claés MjClqs;(GeneratedClass): _
O édefi__-Ln'Lt__(self): -« Called at launch time
: ‘GeneratedClass.__init__(self)
My box (i¥] )
def onLoad(self): < Called on diagram entry
Ix] @ . #put initialization code here

‘pass

onUnload(self): < Called on diagram exit

i#put clean-up code here
‘pass

onInput_onStart(self): <— Called on “onStart” input
‘#self.onStopped() #activate the output of the box

‘pass

‘onInput_onStop(sclf): < Called on “onStop” input

‘self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
:self.onStopped() #activate the output of the box




Python in

Boxes: the Logger | Choreg d phe

Python Boxes - Using the

m Logger

def onInput onStart(self): , : «
self.logger.info ("Box is running!”) < S_ee thI’S log in the “log
#~ 1f.onStopped() #~ activate output of the box viewer” panel

Uncomment this to activate the output of the box

76



Python Boxes - Using Services 2

My box m

def onInput onStart(self):

self.logger.info ("Box is running!”)

session = self.session ()

Open a sessionto the robot
(self.session() is a helperprovided by Choregraphe)

tts = session.service (“ALTextToSpeech”) <— Accessa service fromthe robot

tts.say("Hello from my box!")

<«— Call one of the methods from that service

self.onStopped() #~ activate output of the box

pass

> https://developer.softbankrobotics.com— Nao6 — NAOqgi developer guide — NAOqi APls

77


https://developer.softbankrobotics.com/nao6/naoqi-developer-guide/naoqi-apis
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NAO Production = Chaos! | Choregraphe

A “production” app is usually
2000+ lines of code... this can easily
reach 50+ boxes, and 1000+ wires...

As boxes, itis:

- HARD to write, share, version
- VERYHARD to organise, debug
- IMPOSSIBLEto understand, update

= We strongly advise to code in Python!

Each box contains 15+ boxes.. They all run concurrently...




It's possible to create applications that are simply a
Python script outside Choregraphe. This allows to:
« Organize your code in Python modules
« Import python libraries
« Create your own services
maybe instead of ALAnimatedSpeech.say("hello") you
can use your own ALSingingSpeech.say("hello™)?

y



NAO

import

Example: import
H n n import
(usmg stk import

"studio toolkit")

Standalone Python

stk.runner
stk.events
stk.services
stk.logging

class Activity(object):

"A sample standalone app, that demonstrates simple Python usage"
APP_ID = "com.aldebaran.demoapp”

def

def

if __name__ ==
stk.

__init__(self, qiapp):

self.qliapp = qiapp

self.events = stk.events.EventHelper(qiapp.session)

self.s = stk.services.ServiceCache(gqiapp.session)

self.logger = stk.logging.get_logger(qiapp.session, self.APP_ID)

on_start(self):

"Ask to be touched, waits, and exits.”

self.s.ALTextToSpeech.say("Touch my forehead.")

self.logger.warning("Listening for touch...")

while not self.events.wait_for("FrontTactilTouched"):
pass

self.s.ALAnimatedSpeech.say("Thank you!.")

__main__":
runner.run_activity(Activity)




NAO Standalone Python

For doing this in Python 2:
» https://github.com/aldebaran/robot-jumpstarter/ (includes several
templates)

In Python 3:
* https://github.com/EmileKroeger/mini python3 nao app

More documentation on both at:

https://naosclassroom.qgithub.io/

y


https://github.com/aldebaran/robot-jumpstarter/
https://github.com/EmileKroeger/mini_python3_nao_app
https://naosclassroom.github.io/




NAO Challenge /[ m -

ibute w ithout authorization



| NAO Challenge ‘

Can use a pre-made "Aruco
maze" package, which provides
fuctions for

» Detecting markers

* Moving along markers




NAO Physical tasks

anﬁ-un_ -_feu "'o,r.

Can also use ArucoMaze

u
) @%ﬁa functions
j )J\Q

f—thCnfEn"‘

CF.';,A) "\cia\q‘l'




NAO" Physical tasks

Joint control — most of the
challengeis designing the stick




NAO Physical tasks

Joint control or animation




NAO° Physical tasks

Joint control




NAO° Physical tasks

Animation, text to speech, etc.
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2
Debug & Test App | Choregraphe

— Debug by playing the app

— Your app is uploaded under the name:
“.lastUploadedChoregrapheBehavior”

— After debugging, install
and test the app as if it
came

fro m th e Sto Fe: = Install a package to the robot...

> Airport Check-in
> AlLTactileGesture N

93



Finally, package and upload to the store!
Note: you will need to fill-in the

properties:
Application:

¢ Name
e ID
e  Description...
Behaviors:
Name

e  Trigger sentences

Dialogs:

e Availability from autonomous life

v = behavior_1
» [ behavior_1
» [ ExampleDialog

~ behavior.xar
¢ elephant.ogg
2 swiftswords_e
taichimove.pm
¥ 9 Bye
Bye.dlg
Bye_enu.top
¥ = Hello

Hello.dlg
\ Hello_enu.top

[=] Save project
[! Save project as... @

Import project from CRG file...
Import project from former project directory...

™ Add new content
[ Import content

G Export project to CRG file... i1
"y Build Application Package...

Update Translations it
Localize Application Lt

Project properties

#® Close behavior
# Close project

#S
%S

Click

N

>

\pplication Package...”

94



NAO Display your App webpage

(x]5] - Project files 0—411&]
Untitled
Properties ' >
1. Create a new directory: “html” &+ @ —
v = behavior_1 '+ 1
i i i behavior.xa p—
2. Importan image into this folder |~ sehaviorr % =
. “ . ” % logo1280.png 0O
3. Find the box “Showimage > s transiations. ,/
manirest.xm
. . & Untitled.pml " ® [ set parimeters of Show Image ‘
4., Addalinktoit e Parameters
5. Editthe parameterto the name ImageUrl |logo1280.png |
| Projectfiles  Project objects ) - ,
of your image 00  Boxibraries £ Auto-update parameters on robot
) O (e @) | ' Resetto default |
6. Play the behavior! e | I
! inlet - / Cancel |




Choregraphe -
Timeline




@ Build animations with timeline

Choregraphe includes a tool to
build your own animations o
called Timeline. To create one: =7~ .= N

e €« Q@ @

=
e Draganddrop a Timeline ... E

Timeline m|

box from the box library °

e Or Rightclick on the oi

diagram zone and choose -

mmmmm

Create a new box > o

Timeline = 1 e




@ Build animations with timeline

Double click on the timeline box to access timeline edition mode:

Fle Edit Connection View Help

Co@ €al@q@ ¢ @ @ =m @ & (@@ = m

Robt view
4@ Eceaq




@ Build animations with timeline

From the Motion control you can access Timeline Editor : [’“"“““" :*"»f @J
— (m (> (e

Choregraphe Timeline editor
Edit Record

i Left: | Constant ~ |Right: |Constant ~ —
(‘: & I@‘@ QA/ (0 F=8Gr @ o & value: oo 3 0 Srl\o::: n’: Sy’lm:iﬁcl e Previousk;y— Nextkey |

P om I’in @ % e ™ W M WM w0 12 10 40 1w 10 W 1m 1w 0 2w |2 20 0 2w m
T N O g B A =
LArm ‘ ‘ ‘ | | | | : ‘ ‘ ‘
Ham ol Iml f it } —— X N AN / | |
RLeg L _—+——a s\ N )
HipPitch 00— T T — e R | 7T G | X W
HipRoll ‘ p® ‘ ‘ ‘ \
KneePitch a0 |— 1 i A 1 T {
| NA? A |
T A L e Y Nl
. ! =l
| LTS a7 RN
o P ‘
" \ B | Y1/ \ \
| = | | |
TN RS |
N | | 1]
o | | |
160 ‘
| | E
o IC




@ QiChat refresher

Challenge: Nao is Usain Bolt (the dab part)!

Use timeline to create a dab with Nao!

Do you dab? ~
Yes | can dab! . /’ -
€

Nao is cool! Q7




@ QiChat refresher

Challenge: Nao knows Macarenal!

Play music, movements and make you robot turn all together!

Let’'s dance!
Okay, | know Macarena! é
'k
Ingredients :
e Timeline

e Play box
e Move toward box
e Sound file



https://archive.org/details/04MacarenaLosDelRio

O

QiChat




Humanin zone 1 (1. 5m)




How it works

\ ¢ Score confidence

Voice
detection /

X

Text-to-speech | A

v

x NO

Collqborative Fallback Garbage Is it # Dialog engine
Dialog . atrigger ﬂ YES

sentence?




Let’s start:

1. Create a .top file in the Choregraphe project with (+) Create dialog topic...

2. Call this ‘hello’ and give it the English language

3. Choregraphe will generate a basic conversation for us to play with
a. Afolder “hello” is created which contains
b. A“hello.dlg” file
c. A‘hello_enu.top” topic file

The name of the topic

A concept is a list of words or phrases
which apply to an idea. This is important

CE&@ «a
Project files (@E]
Untitled
9 Properties
(+ 4 @

Create directory...
I Create behavior...

Create dialog topic...

Create planar move...

Import behavior...
Import files...

Import folder...

to make SpeeCh feel more natural. hello hello hi hey "good morning" greetings

The human input

The robot response




NAOb Dialog Structure

Topic rules u:( input) output
u:(hello)hello human
u:(bye)goodbye,thankyou

The robot continuously listens to all triggers
All rules are evaluated in parallel

[ ] lists (use space or double quotes “” as delimiters)
u:(Can you [talk speak sing]) [yes absolutely “l do”]

{} optional
u:(Are you a {funky} robot)
Really! Do | look like | am not?




NAOb Dialog Structure

e https://developer.softbankrobotics.com/nao6/naoqi-developer-guide/naoqi-apis/naoqi-
interaction-engines/aldialog/qgichat-table-content-3

https://developer.softbankrobotics.com/nao6/naoqi-developer-quide/naogi-apis/naoqi-
interaction-engines/aldialog/gichat-table-content-0

y.


https://developer.softbankrobotics.com/nao6/naoqi-developer-guide/naoqi-apis/naoqi-interaction-engines/aldialog/qichat-table-content-3
https://developer.softbankrobotics.com/nao6/naoqi-developer-guide/naoqi-apis/naoqi-interaction-engines/aldialog/qichat-table-content-3
https://developer.softbankrobotics.com/nao6/naoqi-developer-guide/naoqi-apis/naoqi-interaction-engines/aldialog/qichat-table-content-0
https://developer.softbankrobotics.com/nao6/naoqi-developer-guide/naoqi-apis/naoqi-interaction-engines/aldialog/qichat-table-content-0

@ Dialog Structure

If a u: ruleor proposal has subrules (ul, u2...), they have the priority.
The subrules are called the scope of the rule.

u: (hello robot) hello human, how are you?

ul: (fine) good uiﬂﬁ;ﬂg;ﬁmr ...................... Se geg.pj.t.hg.r.y!g.u-:.i
ul: (bad) | hope |l can help you { ul:(input3) answer . Seopeof theruleul:.

ul: (talk about something else) u21i;“{mi:gtg?man:uer

ok, do you want me to tell you a joke W e
u2:(yes) ... B e, e e

ul: (inputf) answer

proposal: %tag
Do you want todance or toplay ?
ul:(dance) ok

Note : indentation doesn’t matter but is a good practice




NAO Main functions in QiChat

%TAG
"extProposal
"gotoReactivate(tag)
gotoRandom(tag)

staylnScope

~Mirst [

“$var==1sentence 1”

“sentence 2”

]

rand [“sentence 1” “sentence 2”]

[“sentence 1” “sentence 2” “sentence 37]
~clear(var)




NAO Variables in QiChat

Localvariables

Catch some part of human input and use it in robotanswer: _and $ characters
u:(i needa _[bikelime uber]to goto the _[“swimming pool” airport])

| am going to help you finding a $1 to go to the $2

Global variables

Create a variable using =

Use the variable using its name and $ sign
Erase with "clear()

u:(do you have _[shoestrousers])$item=$1 You are looking for $1 right ?
ul:(yes) What kind of $item do you want ?
ul:(l changed my mind) no problem”clear(item)




NAO Variables in QiChat

Remote ASR
You can use _* syntax in an input

u:(my name is _*)
Hello $1

This will use the remote ASR to process Speechrecognition
Constraints:

network needs to be active

amount of requests available 5.000 requests/day/robot
Only available in some languages

Option needs to be activated (sales, customer care)




NAO

I {really} like [tea coffee]) Good to know Now that we have
a topic, let’'s make

) it a bit more interesting
My name is _*) Pleased to meet you

Do you know me?

Yes, you are and you like
Yes, you are

I know you like
No, I don't know you




I {really} like [tea coffee]) Good to know

My name is _*) Pleased to meet you
Do you know me?

Yes, you are and you like
Yes, you are

I know you like

No, I don't know you

Using

creates a special :
, that you can assign

to another variable

Use it with the
to getany inputs.

Use to getthe first
line with no empty
variables.




NAO Concept & Lexicon

e dialog concept gichat web link
Concept definition

concept:(yes) [ yes yeah yep ok cool ]
concept:(no) [no nope “not at all”]

Conceptcall

include: lexicon_enu.top

proposal: Do you like sport?
ul: (~yes) Okay, Let’s talk about sport! AnextProposal|)
ul: (~no) Okay! AtopicRandom()



https://developer.softbankrobotics.com/nao6/naoqi-developer-guide/naoqi-apis/naoqi-interaction-engines/aldialog/qichat-table-content?highlight=concept%20qichat

e Functions
"start()
wait()
"stop()

Animations are located in the “Animation
Library” package in Robot Applications tab

Exercise: ask your robot to dance ;-)




NAO Play with TTS

e altexttospeech-tutorial web link

Punctuation, . ! ? : ...

Pause \pau=value\

Pitch \vct=value\ (50 & 200) 100 by default

Speaking rate \rspd=value\ (50 & 400) 100 by default
Reset\rst\

\style=joyfull\ \style=neutral\ \style=didactic\

play with TTS ;)



http://doc.aldebaran.com/2-1/naoqi/audio/altexttospeech-tuto.html?highlight=speech%20speed

@ QiChat refresher

Challenge: Mad libs!

Make a little word game! Use concepts, lexicon concepts, qiChat functions, ...

Let’s play! @
Okay, give me a noun. /U

Mushroom

Rabbit

New start-up: It’s like Uber, but selling

mushrooms to rabbits.




@ QiChat and Code

Challenge: Guess a number

Make a little game, where you make NAO guess a number:

Think of a number and tell me when you're ready.

I’m ready !

No it's smaller

How about five?
Three then?
— X

That's right!

Still smaller




Challenge: Where should | go?

Make a little game, where you make NAO store movementinstructions and run when
ready:

LE 11 L]

Where should | go? Say “forward”, “backward”,

£
left” or “right”
and | will play the movements after you say “Ready”. "

Ok foreward (sound)
— Ok left (sound)

Nao will make the movementwalking through the path you told him.

Forward
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