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We,
the team of authors comprised of Kai Anter, Marcel Greiner, Jonas Vatter, and

Jannes Weghake, under the direction of Heike Schnaubelt (OStRin), are pleased to
present our book "Do it NAQ® - Creative Project Ideas".

It was created as part of our study skills seminar "The real and virtual STEM classroom
of the future" in cooperation with the company Technik-LPE GmbH.

Our target group:
Anyone who is interested — anyone at all!

We have set ourselves the following goals for
the book:

NAOQOS¢ is intended as an ideal introduction to humanoid robotics.
This book, NAO® with a laptop/notebook, and the required
materials are all you need to put the creative project ideas into
practice.

We want to encourage independent and structured work on
creative project ideas in the STEM field.

We will achieve these goals through:

+ Clear illustrations
+ Step-by-step instructions
+ Practical exercises with suggested solutions

Together with this book you will receive a link to our virtual archive from Technik-LPE
GmbH. This contains all material templates and suggested solutions for all the projects.

We hope we can inspire you to explore this new universe and that this book will be of
help to you in doing so.
Have fun discovering this new NAO-verse!

Neu-Ulm, April 2019

Your author team

Kai Ader /é( %’; DW 3%6%

Kai Anter Marcel Jonas Vatter Jannes Weghake
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Tips and tricks

10.
11.
12.

13.
14.

Do not work with your NAO on tables or other raised surfaces.

Disconnect the Ethernet and charging cables from NAO after you have transferred
the program (risk of tripping).

Charge NAO while it is not in use.

Do not set the speed of the NAO movements above 80% as it could overbalance
(recommended values: 60% - 70%).

Always let your NAO move on an even and stable surface, otherwise it is more
likely to fall over.

Do not lift up NAO while it is sitting as this triggers the Fall Detection. (The Fall
Detection is a procedure that is always active on NAO. If NAO falls, it prevents
serious damage. NAO goes into a protective position very quickly. Your fingers
could become trapped when this happens.)

Only move NAO by holding it under the arms in a standing position.

Do not leave NAO unattended for a longer period of time.

Use the Pose Library with caution. If you want NAO to stand up, use the Stand Up
box. (The Pose Library is a collection of several positions that NAO can assume.
Only store NAO in the styrofoam box or the transport case that is available separately,
or lean it against a wall with a piece of fabric in between (risk of tipping, damage).
When NAO is switched off, the battery needs around 2 hours to charge from 0% to
100%, when switched on around 2.5 hours.

It needs around 2-3 minutes to start up.

Keep the styrofoam protection provided as storage for NAO.

If you work with Choregraphe 2.8.X, only use NAQE. If you work with NAO¢, only

use the latest version, Choregraphe 2.8.X.




Tips for troubleshooting

If a program is not running as planned, ask yourself the following questions:

General

0 o I I Y

O

Are you connected to a "real" NAO?

Do you have the latest version of your project open?

Did you try reconnecting to NAO?

Did you try reconnecting to the network?

Did you try restarting Choregraphe?

Did you restart NAO?

Did you try restarting the network?

Have you replaced umlauts, accents, or special characters in the path for
Choregraphe projects or in file names?

If NAO doesn't want to stay in position, have you deactivated Autonomous
Life?

Programming with Choregraphe

O

OoO0o0o0Oo0oao

O

Have you been through the program step by step?
Tip: It often helps to explain to a person or object (like a rubber duck
or soft toy) how the program works and which individual steps are
taken. This helps to uncover errors.

Are the boxes connected correctly?

Is there a connection missing somewhere?

Are the parameters of the box correct?

If a certain box doesn't work, have you tried deleting the box and recreating it?

Are the key parameters in the Memory boxes (Insert Data, Get Data) correct?

Are the key parameters in the Event boxes (Subscribe to Event, Raise Event)

correct?

Was the right camera selected (top/bottom)?

Timelines

O

O
(|
(|

Have the frame names been written correctly in the Goto boxes? Are there any
typos in the frames?

Were the keyframes set correctly?

Are the keyframes in the right places?

Are the Stop/Play boxes in the right place?



Vision Recognition

O Did you send the Vision Recognition Database to NAO?
O Is the room light enough?

[0 Have you tried teaching and saving the object again?
O Is the alignment of the object correct?

Python

O Is there a self.onStopped() at the end in the Python source code that ends the
box and issues a signal at the onStopped output?

O Is there a "self." missing in the Python source code?

O Is your source code indented correctly?

0 Have you written the variable and method names correctly?

Dialog
0 Are there parentheses, colons, tildes (~) missing anywhere?

.
Projekt
v
projekt

[ behavior_1
M © Dalog

Screen 1.3.1 - Dialog under "Project Properties"

0 Was the dialog selected in the "Project Properties"?
O If you are unable to insert a dialog in your language, was this language select-
ed in the supported languages in the project properties?




Special cases

/ Not runni
(HCHUN S |l

Running
&> @ A

/ ) Not running

& (= (A

— [Robot applications ] X‘.
¢ e & e |

t Name N

v |§ .ta:stUploadedChoregrapheBehavior
» Eﬁ;” behavior_1/behavior.xar E]

Screen 1.3.2 - Upload error

O If you click on the green start arrow and the bar to the right briefly turns green
and then switches back to "Not running", you can try to delete ".lastUploaded-
ChoregrapheBehavior" under "Robot applications" and upload your program
again.

ALAutonomousLife::switchFocus failed.
Your behavior .lastUploadedChoregrapheBehavior/behavior_1 will

L4 not run.

| Hide Details.. || 0K

The error was: ALAutonomousLife::switchFocus
Cannot switchFocus to: .lastUploadedChoregrapheBehavior/
behavior_1: permission violaticn(s): language

Screen 1.3.3 - Error "Starting behavior failed"

O If this error appears, you need to select the language currently used by NAO
under Properties > Supported languages. American English should mostly
suffice. If the error still appears, you can select all installed languages for NAO.
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Structure of the projects

The structure of the projects is described below. This structure is used for every project
idea.

Overview

The overview gives you a brief insight into the project. After a short introduction to the
topic and a picture, there is a brief description of the project or game.

Objects required and preparation

This section lists the objects required for the project. If you need to prepare something,
the steps are explained. If there are digital materials for a project, they can be found in
the virtual archive.

Suggested solution

Under the "Suggested solution" heading is a step-by-step explanation of how to
program the project.

Most projects have a Setup diagram and a Start Condition diagram. The structure of
these diagrams in the individual projects is very similar. In the projects, you only need
to make small changes.

The basic framework

In the basic framework you can see the rough flow of the program. Mostly, Diagram
boxes are used to keep the project clear and easy to follow.

The Setup diagram

Stand Up E\|:|SelectCanera [,
g &P oe
N
=1
O] =1

Iy o o |
o | G s

ol

Screen 1.4.1 - The Setup diagram



Here are the boxes that need to be run when the program is started. The structure of
the Setup diagram is the same in most projects, however changes are sometimes
needed. These changes are explained in the individual projects.

You can create a general Setup diagram as follows:

Create a Stand Up or Sit Down box

Create a Select Camera box

Create a Set Language box

Set the language in the Set Language box to your language

Create an Autonomous Abilities box

o 0k~ o=

Make connections as shown in the screenshot

The Stand Up or Sit Down box makes NAO stand or sit. The Select Camera box acti-
vates the top or bottom camera, depending on the input connected. The Set Language
box sets the language to the one you chose so that you can play with NAO in your own
language. The Autonomous Abilities box activates or deactivates NAO's automated
processes (e.g. blinking or idle movements).




Start Condition diagram

Text Edit Say Text Tactile Head | iy
?Eﬁa%au
&

Text Edit (1) D\Es‘ay Text (1) E}/
| ®
g

Screen 1.4.2 - The Start Condition diagram

The Start Condition diagram starts or stops the project. The sample texts you can write
in the Text Edit boxes are described in the individual project ideas.

You can create a general Start Condition diagram as follows:

Create a Text Edit box

Create a Say Text box

Create a Tactile Head box

Connect the frontTouched output with the onStop input of the Tactile Head box
Create another Text Edit box

Create another Say Text box

N o o kb2

Make connections as shown in the screenshot

In this general Start Condition diagram, the program is started by touching the front
head sensor and stopped by touching the rear head sensor. If you want, you can use
other pressure sensors, speech recognition, a Naomark, or a smile (using the Get Smile
box). It's up to you what you choose.

More project ideas

Depending on the project, there are more project ideas to give
you inspiration. If you don't see this heading, then none are
listed for this particular project.
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NAO as a sales assistant

Overview

Can robots replace human sales assistants in retail? Robots can access databases
and the Internet while people have the advantage of charisma and feelings.

The "NAO as a sales assistant" project is a simple question-and-answer game between
NAO and a customer. After a few questions, the customer has found the product they

are looking for.

Objects required and preparation

/ O \
J LB

Image 2.1.2.1 - Objects required
For this project you need:

Optional: Cookie packages or containers
Optional: A sales stand



You don't need any objects but to make it more realistic, you can use suitable props
such as cookie packages and a sales stand.

Suggested solution

Basic framework

a

Q—-l = Jes
Setup
= '1?:

Screen 2.1.3.1 - Basic framework

o =

E\%‘wkb Sak |}

O

Method:
1. Create three Diagram boxes
2. Rename the Diagram boxes as Setup, Start, and Cookie Sale

3. Make connections as shown in the screenshot

Sequence of the program: After the Setup diagram, NAO reacts to the signal word
"NAQ". Then NAO introduces itself and asks whether you would like chocolate or not.
If you answer "no", it offers you cookies without chocolate. If you answer "yes", it asks
whether you would like dark, white, or milk chocolate. It offers the recommended type
of cookie depending on the answer.

The Setup diagram

\O as a sale (7] Setury
Stand Up Select Ca
o BN Py
\

mer: E:
Set Lanauacde a
]

<]

American English (-

o |

Autonomous D]

I's

\

Screen 2.1.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.

NAO as a sales assistant @



NAO as a sales assistant

The Start diagram

O O et i,

Text Edit

Welcome to the
cookie stand! I'm
NAO and I will help
you with your
purchase today.

a

Screen 2.1.3.3 - The Start diagram

Method:

1. Create a Speech Recognition box

Set the Word List parameter to "NAO"

2
3. Create a Text Edit box
4

Set the text to something like "Welcome to the cookie stand! I'm NAO and | will

help you with your purchase today."

Create a Say Text box

6. Make connections as shown in the screenshot

In this section, NAO welcomes the customer. The Say Text box then says the text

entered.

The Cookie Sale diagram

[v]

Chocolate? |} Switch Case u}
Ol\E! EF— "No" D*//
) @ "Yes" O—
] /

—

~

No Chocolate
Ul [How about the
spiced cookies?

_ Dark
/ You might like the
( cookies with a dark
\\é’m"‘a‘e ™| a chocolate coating.
o @ 7 —
3\ Milk
\ O
\ I can offer you the
\ sandwich cookies
\ with milk chocolate.
\ White
(0]
1 have macadamia
cookies with white
chocolate, how about
them?

Say Text |@)

ol
>

Screen 2.1.3.4 - The Cookie Sale diagram




Method:

1.

N o o kD

10.

11.

12.
13.

Create a Choice box and do the following:
a. Under Localized Text, select the language you want and enter the question,
here: "Do you like chocolate?"
b.  Under Choice, select the language you want and enter possible answers,
here: "Yes" and "No"
Create a Switch Case box and enter the cases "Yes" and "No"
Connect the Switch Case box to the Choice box for chocolate yes/no
Create a Text Edit box and connect it to the "No" case of the Switch Case box
Set the text to something like "How about the spiced cookies?"
Create a Say Text box
Create another Choice box, connect it to the "Yes" case of the Switch Case box,
and do the following:
a. Under Localized Text, select the language you want and enter the question,
here: "Which type of chocolate do you prefer? Dark, milk, or white?"
b. Under Choice, select the language you want and enter the possible answers,
here: "Dark", "Milk", and "White"
Create a Switch Case box and enter the cases "Dark", "Milk", and "White"
Connect the Switch Case box to the Choice box for the type of chocolate
Create three Text Edit boxes and connect them to the three cases of the Switch
Case box for the type of chocolate
Set the texts to something like:
a. Dark: "You might like the cookies with a dark chocolate coating."
b.  Milk: "l can offer you the sandwich cookies with milk chocolate."
c. White: "l have macadamia cookies with white chocolate, how about them?"
Create a Say Text box

Make the rest of the connections as shown in the screenshot

This is where most of the interaction takes place: NAO asks whether you want chocolate
or not. If you don't want chocolate, it offers spiced cookies. If you do, NAO asks what
kind of chocolate you would like. It offers different types of cookie depending on the
answer.

NAO as a sales assistant @



NAO as a sales assistant

More project ideas

NAQ the ice cream seller

You can program NAO as an ice cream seller. For example, first

it asks how many scoops of ice cream you want. Then it asks
what flavors you would like. Lastly, you can choose between a ,.« |

cone and a cup. '\\{

NAQO the shoe seller

NAO presents you with different types of shoe and recommends
different models. For example, first it can ask what shoe size you
have. Then it asks whether you want the shoes for everyday,
sport, or a special occasion. Finally, it asks for your favorite color.
The customer is given a selection of shoes based on these criteria.

a




NOTES
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NAO recognizes traffic signs

Overview

Fully automated and safe driving by robots and algorithms is still a thing of the future.
But can robots play the role of a driving instructor and teach people the rules of the
road?

In the project "NAO recognizes traffic signs”, NAO can use Naomarks to record the
meaning of a traffic sign and explain its function.

Objects required and preparation

Image 2.2.2.1 - Objects required

For this project you need:

*  Printed Naomarks (recommendation: A4 format)
Traffic signs, e.g. to stand up or as a printout



First, select several Naomarks and print them out. If you don't have any traffic signs to
stand up, you can print out or draw a few traffic signs. Now stick the Naomarks onto
the backs of the traffic signs. It makes sense to laminate the traffic signs so that you
can reuse them.

Suggested solution

Basic framework

R

Start Conditio |15

D\ElNaomark El\ Raise Event E‘

Screen 2.2.3.1 - Basic framework

Method:

1. Create three Diagram boxes

2. Rename the Diagram boxes as Setup, Start Condition, and Naomark

3. Add an output with the data type "Bang" to the Start Condition diagram

4. Create a Raise Event box and set the key parameter to something like
"trafficsign/again”

5. Add an output from ALMemory on the left, name of the event in this suggested
solution: "trafficsign/again”

6. Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, the Naomark
is recognized in the Naomark diagram and the type of sign is explained. Then an event
is invoked that invokes the Start Condition diagram again. This allows you to play the
game again.

NAO recognizes traffic signs @
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NAO recognizes traffic signs @

The Setup diagram

S o e o

ofs

Screen 2.2.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram
S0 2 e e

E'\D .
=l Text Edit Say Text Tactle Head | )
| B ®as
‘ap on my front —1
0

head sensor so that I

[+]

Text Edit (1)

Okay, please hold a
traffic sign up in front
of me.

can recognize traffic
signs.

Say Text (1) )
D\é@

Screen 2.2.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects”.
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like "Tap on my front head
sensor so that | can recognize traffic signs."
2. Set the text of the right Text Edit box to something like "Okay, please hold a traffic

sign up in front of me."



The Naomark diagram

O

orioritv road

That's the sign for
the priority road. This
sign the

Screen 2.2.3.4 - The Naomark diagram

Method:

1.

© N O O A~ D

9.

10.
11.

Create a NAOMark box

Create a Wait box

Create a Switch Case box

Enter the numbers of the Naomarks you selected into the Switch Case box
Create a Text Edit box for each case of the Switch Case box

Set the text of one Text Edit box to a description or explanation of a traffic sign
Connect the Text Edit box to the relevant case of the Switch Case box
Example: The stop sign has the Naomark number 84. This means that you have to
connect the Text Edit box to the explanation of the stop sign with the case 84 in
the Switch Case box.

Repeat steps 6 and 7 for all traffic signs

Create a Say Text box

Make connections as shown in the screenshot

In this program, the Naomarks are used to detect the traffic sign and say the
corresponding explanation.

NAO recognizes traffic signs @



NAO recognizes traffic signs @

More project ideas

Recognize more traffic signs
You can expand the project by incorporating more explanations for traffic

signs.

Recognize traffic signs using object recognition
Instead of Naomarks, you can also use object recognition to detect the
shape and color of the traffic sign.
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NAO recognizes famous faces

Overview

Facial recognition by computers and algorithms is getting better, faster, and more
efficient all the time. At events, for example, facial recognition can be used to see
which people enter the venue.

You can also use this facial recognition yourself with NAO! In the project "NAO recog-
nizes famous faces", you save the faces of famous people in NAO and can make it
recognize them.

Objects required and preparation

Image 2.3.2.1 - Objects required
For this project you need:

+  Printed pictures of famous faces

(=)



To perform this project, you need pictures of famous people. The suggested solution
uses Albert Einstein (shown as an example in the "Objects required" image), Bertha
von Suttner, and Stephen Hawking. You can find pictures of these famous people on
the Internet. Pay attention to the copyright and licensing rights of the pictures!

Once you have printed out the faces, you need to save them using the Learn Face box.

If you can't remember how to save faces, you can look it up in our first book
Learn it NAO® - The Basics. Keep a note of the names you give the faces, as you will
need them again later!

Suggested solution

Basic framework

%\El Setup
i

| +] Start Conditio| 5]
Facial Recogni Raise Event | (5]
D\m N5 o
G| A\
Learn Face S

Screen 2.3.3.1 - Basic framework

+168)

Method:

1. Create a Learn Face box

Create three Diagram boxes

Rename the Diagram boxes as Setup, Start Condition, and Facial Recognition

Add an output with the data type "Bang" to the Start Condition diagram

o &~ N

Create a Raise Event box and set the key parameter to something like
"famousfaces/again”

6. Add an output from ALMemory on the left, name of the event in this suggested
solution: "famousfaces/again”

7. Make connections as shown in the screenshot

NAO recognizes famous faces @



NAO recognizes famous faces @

Sequence of the program: First you need to use the Learn Face box to save the faces
of the famous people, otherwise NAO can't recognize them. Afterward, when you start
the program, facial recognition is started after the Setup and Start Condition diagrams.
After the facial recognition, the Raise Event box is activated so that you can play the
game again.

The Setup diagram
O—{efoofifweo reconies nff e}

Wm
Stand Up El\cslelect Camer| [}
(o
& fp O &
N
a
|

of

Set Lanauaae

(<]

American English (-

Autonomous =

s

\

Screen 2.3.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Use the Stand Up box

2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram

Text Edit Sav Text Tactile Hea
Tap on my front D\%
head sensor if you EI
\

want me to

recognize famous

Text Edit (1)
faces. Okay, please hold a

== [
=
=

famous face up in
front of me.

Screen 2.3.3.3 - The Start Condition diagram



The structure of the Start Condition diagram is explained in "Structure of the projects".
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like "Tap on my front head
sensor if you want me to recognize famous faces."
2. Set the text of the right Text Edit box to something like "Okay, please hold a

famous face up in front of me."

The Facial Recognition diagram

Screen 2.3.3.4 - The Facial Recognition diagram

Method:

1. Create a Face Reco. box

Create a Switch Case box

Add the famous faces Albtert Einstein, Bertha von Suttner, and Stephen Hawking

Create three Text Edit boxes

o & D

Enter explanations for the famous people:
a. "This is Albert Einstein, born on March 14, 1879, in UIm. He was one of the
most important theoretical physicists in history."
b.  "This is Bertha von Suttner, born on July 9, 1843, in Prague. She was an
Austrian pacifist and author."
c. "This is Stephen Hawking, born on January 8, 1942. He was a theoretical
physicist and astrophysicist."
6. Connect the explanations to the relevant case for the famous person in the Switch
Case box
7. Create a Say Text box

8. Make connections as shown in the screenshot

NAO recognizes famous faces @
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NAO recognizes famous faces

Once a face has been recognized by the Face Reco. box, the Switch Case box deter-
mines which famous person it is. Then the relevant Text Edit box is issued with the

information about the person.

More project ideas

NAO knows people

Save all the faces of your family or friends
in NAO using photos and surprise them
when NAO recognizes them the first time
he meets them.
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Playing ball with NAO

Overview

Robots are being used in more and more professions. But can they raise a child? Can
they take over the role of parents and teachers?

In the project "Playing ball with NAO", NAO is a playmate with whom you can play with
a red ball. You roll a ball to NAO and NAO rolls it back to you. This can be repeated as
often as you want.

Objects required and preparation

Image 2.4.2.1 - Objects required

For this project you need:

A red ball (minimum diameter: 10 cm; optimum diameter: 15 cm)
A flat ramp (maximum height: 5 cm)



For this game you need a flat ramp so that the ball can roll to NAO more easily. If you
don't have a flat ramp, you can make one out of building blocks or cardboard.

Suggested solution

Basic framework

Setup Start Conditio i)
E\E

Tactile Head

Ball detected
[>]

E

Screen 2.4.3.1 - Basic framework

LEE UL{UEI

[

Method:
Create two Diagram boxes and a Timeline box
Rename the Diagram boxes as Setup and Start Condition
Add an output with the data type "Bang" to the Start Condition diagram

Rename the Timeline box as Roll

y
2

3

4

5. Create a Tactile Head box

6. Create a Subscribe to Event box (in the screenshot: "Ball detected")
7. Set the event parameter of the Subscribe to Event box to “redBallDetected”
8. Create a Wait box

9. Set the "Timeout (s)" parameter to 2
y

0. Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, NAO looks
down and reacts if it detects a ball. After two seconds it then rolls the ball away with its
hands and looks for the red ball again. You can end the game by tapping on NAQO's
rear head sensor.

Playing ball with NAO @



Playing ball with NAO

The Setup diagram

O—'_t motHEthng bal with :Jj ] ip|
Sit Down Select Camer:
N\
= HON

=
Set Lanauace

=

Cx

o

American English (-

‘EI

Screen 2.4.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use a Sit Down box
2. Use the bottom input of the Select Camera box
3. Only activate the Autonomous Blinking parameter in the Autonomous Abilities

box; deactivate the other three.

The Start Condition diagram

1 [ Y
5 Tactie LHand| ) Onlv Once
'X: b
e/ C

with me, touch one
of my hands.

Text Edit D\E'Sav Text
& E
If you want to play \
Tactile R Han(| ]

[>]
(B

Text Edit (1) Say Text (1) | 3]
Starting Postt| i}~
] Then let's get D\% E‘
= ﬁ started! R

Screen 2.4.3.3 - The Start Condition diagram

This Start Condition diagram differs from the general Start Condition diagram as the
touch sensors on the hands are used in this project.

* 4



Method:

1. Create a Text Edit box

2. Set the text to something like
"If you want to play with me, touch one of my hands."
Create a Say Text box
Create a Tactile L. Hand and a Tactile R. Hand box

Create an Only Once box

3
4
5
6. Create a Timeline box (in the screenshot: Starting Posture)
7. Create another Text Edit box

8. Set the text to something like "Then let's get started!"

9. Create a Say Text box

y

0. Make connections as shown in the screenshot

To play, NAO stretches its legs right out and leans forward slightly so that it can reach
the ball. You need to set the following posture with the help of the Timeline box:

Image 2.4.3.3.1 - NAO's posture

Playing ball with NAO @




Playing ball with NAO

Screen 2.4.3.4 - The Assume Position timeline

Method:

1.
2.

Switch on the Animation Mode
Put NAO into a suitable position: Legs stretched out, body leaning forward slightly,
arms down (see the photo "NAQO's posture")

Save the position of the whole body (head, arms, and legs) in a keyframe

This is roughly what your Starting Posture timeline should look like. The only keyframe
in this timeline is NAQ's posture. In this step you need to make sure that you save the
position of the whole body. You can do this by pressing the F8 key on the keyboard, for

e

xample.

The Roll timeline

Motion @ Ak 5 10 15 20 +25 N
@ @&e e ,

(Beha\rk)r layers 0)

(@ semverove © Byt

Screen 2.4.3.5 - The Roll timeline

Method:

1.
2.

o 0 &~ @

Switch on Animation Mode

Click on the keyframe from the Assume Position timeline so that NAO is in the
right position

Save only the position of the arms at frame number 30

Lift the arms up so that NAO can roll the ball

Save only the position of the arms at frame number 5

The Say_Roll keyframe:

7



Text Edit - Sav Text |=)
[ ‘Whee! ‘ E\‘ E\
\

Screen 2.4.3.5.1 - The Say_Roll keyframe

a
b.

Q O

Create a Text Edit box
Set the text to something like "Whee!"
Create a Say Text box

Make connections as shown in the screenshot

In this timeline NAO rolls the ball away and over the ramp. You may need to try out and
adjust the animation several times here. You can save the position of the arms by
pressing the F10 key on the keyboard, for example.

You can test whether the animation works using the triangle under "Motion". Here are a
few tips:

If NAO is not leaning forward far enough, for example, you don't need to
replace both keyframes. Instead you can simply alter the starting position in
the Start Condition diagram.

If NAO doesn't roll the ball hard enough, you can try moving the keyframe with
the raised arms 1-3 frames to the left. This means that the movement is
performed more quickly.

If NAO starts the animation too soon, you can make NAO look further down in
the Assume Position timeline or extend the waiting time in the Wait box.

If NAO doesn't detect the ball at all, you can try using another red ball,

illuminating the ball, or making NAO look a little higher.

Playing ball with NAO @



NAO detects a red ball

Overview

Thanks to artificial intelligence, many things can now be simulated. In the future, it may
even be possible to simulate a human brain. For example, you can teach a computer,
like a small child, which objects have which names and where they are. You can try this
out in a very simplified form with your NAO!

You can use the program "NAO detects a red ball" to make NAO detect where a red
ball is located in relation to NAO.

Objects required and preparation

Image 2.5.2.1 - Objects required
For this project you need:

+ Ared ball (minimum diameter: 5 cm)

+ See-through cups with a large diameter
or

+ Marks on a surface



In this program NAO looks right, forward, and left. So that the other player knows
where the ball needs to be placed, you can use cups or marks (distance 20 - 40 cm).
The marks/cups should be to the right, in front of, and to the left of NAO. First you
should check whether NAO can detect the ball with the bottom camera.

Suggested solution

Basic framework

o—{e]root}fieo ed

Setup
| E3]

[®]
D]

Start Conditio |[53]
D\E Start El\%‘ookfur BaII

Screen 2.5.3.1 - Basic framework

Ralse Event
o 4
-

Method:

1. Create three Diagram boxes

Rename the Diagram boxes as Setup, Start Condition, and Start

Add an output with the data type "Bang" to the Start Condition diagram
Create a Timeline box

Rename the Timeline box as Look for Ball

N T

Create a Raise Event box and set the key parameter to something like
"detectball/again”

7. Add an output from ALMemory on the left, name of the event in this suggested
solution: "detectball/again”

8. Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, the other
player positions the ball during the Start diagram. In the Look for Ball timeline, NAO
looks for the ball. Then an event is raised that invokes the Start Condition diagram
again. This allows you to play the game again.

NAO recognizes a red ball @
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NAO detects a red ball

The Setup diagram

(Ao detects a red Sir]setun)
| ittt | G i
Sit Down Select Camer:
Ck
. BN p_
[ A 0| ‘@

Set Lanauaae a
(|

American English (-

Autonomous =1

%G

\

O |

Screen 2.5.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Use a Sit Down box
2. Only activate the Autonomous Blinking and Background Movement parameters in

the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram

o—{2feo] fisorcco
Text Edit
I can say where the D\E‘Sav Text Nacﬁle Head
red ball is. Tap on = !
my front head sensor E‘ ] @
and I'll tell you.
Look At |}
ol

Screen 2.5.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects".
In this project you need to be aware of the following points:

1. Set the text in the left Text Edit box to something like "I can say where the red ball
is. Tap on my front head sensor and I'll tell you."

2. Create a Look At box

3. Set the Z-parameter of the Look At box to 5

4, Make connections as shown in the screenshot



The Start diagram

I i e e

Text Edit

sav Text Wait 5 sec Text EAE (1) TR
Now put the ball in a D\E E'\IE E'\ﬂ D\Elay ext (1) | ) o
cup- = E‘ & I'm looking now. = E
& A

Screen 2.5.3.4 - The Start diagram

Method:

1. Create a Say box

Set the text to something like "Now put the ball in a cup.”
Create a Wait box

Set the Timeout parameter of the Wait box to 5

Create a Say box

Set the text to something like "I'm looking now."

N o ok~ Db

Make connections as shown in the screenshot
In this diagram NAO says that the other player can put the red ball on one of the three
marks or cups. After waiting about 5 seconds, NAO tells the other player that it is now

looking.

The Look for Ball timeline

Screen 2.5.3.5 - The Look for Ball timeline

Method:

1. On the left, rename the existing behavior layer to something like LookForBall
2. Add three keyframes to LookForBall

3. Rename the keyframes as: Look Right, Look Forward, Look Left, Not Found

NAO recognizes a red ball @
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4. The Look Right keyframe:

NAO detects a red ball @

Text Edit D\E'I"SE“ Dt )
o
[ £ -qr
on my right A,

Screen 2.5.3.5.1 - The Look Right keyframe

a. Create a Look At box

Set the parameters: X=1; Y =-10; Z=-3
Create a Text Edit box

Set the text to "on my right"

Create an Insert Data box

~ o o o ©

Set the key of the Insert Data box to something like "detectball/direction”
g. Make connections as shown in the screenshot
5. The Look Forward keyframe:
a. The structure is the same as for the previous keyframe
b. Set the parameters of the Look At box: X=1;Y=0;Z=-3
c. Set the text of the Text Edit box to "in the middle"
6. The Look Left keyframe:
a. The structure is the same as for the previous keyframe
b. Set the parameters of the Look At box: X=1;Y =-10; Z=-3
c. Set the text of the Text Edit box to "on my left"



7. The Not Found keyframe:

ot

Text Edit Sav Text |}
I couldn't find the D\EI
ball. Ix] E‘
A
Text Edit (1) I, [Insert Date |
> o}
A
=,

Look At =]

i
o I

Screen 2.5.3.5.2 - The Not Found keyframe

a
b.

-~ ® a o

> @

Create a Text Edit box

Set the text to something like "I couldn't find the ball."
Create a Say Text box

Create another Text Edit box

Create an Insert Data box

Use the same key as in the previous keyframes
Create a Look At box

Set the parameters: X=1;Y=0;Z=5

Make connections as shown in the screenshot

8. On the left, add a behavior layer and rename it to something like BallFound

9. Add the DetectBall Stop keyframe to the BallFound behavior layer

10. Now you have two keyframes: DetectBall and DetectBall Stop

11. The DetectBall keyframe:

e <

ubscrbe Slim | L
+ [»] El o
N\ O
\ I Say Direction
| Only Once (E @
O —
O Stop
— b
HE

Screen 2.5.3.5.3 - The DetectBall keyframe

a
b.

o o

Create a Subscribe to Event box
Set the key to redBallDetected
Create an Only Once box
Create a Stop box

Create a Python Script box

NAO recognizes a red ball @
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Script editor x
Python Saipta

1 E| class H}?Class (GeneratedClass) :

2 E| def:_ init_ (self):

k] :GeneratedClass._ init__ (self)

3 |

5 E| def :onLoad (self):

6 é*put initialization code here

7 ‘pass

8 :

9[=] def ‘onUnload (self):

10 f#put clean-up code here

11 ‘pass

12 :

13 def -onInput_onStart(self):

14 ‘#3elf.onStopped() #activate the output of the box
15 ‘pass

16 :

17 E| hef ‘onInput_onStop (self):

18 ‘self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
19 -self.onStopped () #activate the output of the box
20 :

Ln 17 Find v || |m

Screen 2.5.3.5.4 — The Python Script box

f.  Add the following source code to the method "onlnput_onStart(self)":

def onInput onStart(self):
self.mem = ALProxy ("ALMemory")
self.tts = ALProxy ("ALTextToSpeech")
direction = self.mem.getData("detectball/direction")
text = "This ball is " + direction
self.tts.say (text)
self.onStopped()

g. Make connections as shown in the screenshot
12. DetectBall Stop keyframe: This keyframe remains empty, don't add anything
13. Set the keyframes Not Found and DetectBall Stop to the same frame number

(directly above one another)

The timeline makes NAO look right, forward, and left. If NAO sees a red ball, it immedi-
ately stops looking and says where the ball is.
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NAO plays rock-paper-scissors

Overview

Digital playmates in kindergarten — is it a good thing? Will robots be able to replace
human pre-school teachers in the future? You can take one small step toward this
vision yourself.

Using the program "NAO plays rock-paper-scissors" you can use Naomarks to play
rock-paper-scissors with your NAO.

Objects required and preparation

Coaeter = =

Image 2.6.2.1 - Objects required
For this project you need:

+ Printed Naomarks (recommendation: A5 format)
+ Printed or drawn symbols for rock, paper, and scissors

First you need to assign a Naomark to each symbol (rock, paper, scissors). It doesn't
matter which Naomark you choose. It's a good idea to note down the pairs as they are
important later on when you are programming. In this suggested solution Naomark
number 64 is used for scissors, 80 for rock, and 119 for paper.



Now print out the Naomarks and glue or draw the respective symbols onto the backs
of them. It makes sense to laminate the Naomarks so that you can reuse them.

Suggested solution

Basic framework

Setup
= E{E?:
Conditio ]

Start Conditi
D\E'Animatbn %‘ms shepe El\%aomark ] (Alaorithm Raise Event
o C "5 &

Screen 2.6.3.1 - Basic framework

Method:

1.

2 S

Create five Diagram boxes

Rename the Diagram boxes as Setup, Start Condition, NAQO’s shape, Algorithm,
and Naomark

Add an output with the data type "Bang" to the Start Condition diagram

Create a Timeline box and set the name as Animation

Create an output with the data type "Number" to the Naomark diagram

Add an input with the data type "Number" and the nature "Start" to the Algorithm
diagram

Create a Raise Event box and set the key parameter to something like
"rockpaperscissors/again”

Add an output from ALMemory on the left, name of the event in this suggested
solution: "rockpaperscissors/again”

Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, the shape is
determined at random by NAO and the other player's shape is detected. Finally, the
Python Script box determines whether the other person won or lost. Then an event is
raised that invokes the Start Condition diagram again. This allows you to play the game
again.

NAO plays rock-paper-scissors @
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NAO plays rock-paper-scissors
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Screen 2.6.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1.  Use the Stand Up box
2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram

O e

Text Edit D\E‘Sav Text B\ET e fea
Let's play rock-paper- [ E3] E —1x]
scissors! Tap on my N

front head sensors to
play.

Text Edit (1)

Get ready, let's go!

Screen 2.6.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects".
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like
"Let's play rock-paper-scissors! Tap on my front head sensor to play."

2. Set the text of the right Text Edit box to something like "Get ready, let's go!"



The Animation timeline

Screen 2.6.3.4 - The Animation timeline

Method:

1. Rename the first keyframe as "Rock"

Set the start of the first keyframe to frame 25

Create two more keyframes: "Paper" at frame 50 and "Scissors" at frame 75

Now you have three keyframes: Rock, Paper, Scissors

o K~ DN

The Scissors keyframe:

V| NAO plays rockfpa%[ﬁ I i ]

Text Edit D\ESEV Text |53
Scissors! = E'

Screen 2.6.3.4.1 - The Scissors keyframe

a. Create a Text Edit box
b. Set the text to "Scissors!"
c. Create a Say Text box
d. Make connections as shown in the screenshot
6. The Rock and Paper keyframes:
a. Make these the same as the Scissors keyframe, only with the text "Rock"

and "Paper"

NAO plays rock-paper-scissors @
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NAO plays rock-paper-scissors
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Now you need to create the keyframes for the animation and set them accordingly:
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Image 2.6.3.4.2 - Standing position

Posture Stand at frame 100

Image 2.6.3.4.3 - Raised hand

Raised hand at frames
25,50, and 75

Image 2.6.3.4.3 - Lower hand

Lower hand at frames
35, 60, and 85



The Choose NAO’s shape diagram

Text Schere (]
; |
Random Int. | ] Switch Case Im} Tnsert Dat
. oo O Text Stein D] s % E|Sav shave |
55 ! 00 ’paper—‘ B A e e
\ D

Text Papier
(W]
Scissors

Screen 2.6.3.5 - The Choose Symbol diagram

Method:

1. Create a Random Int. box

2. Set the parameters of the Random Int. box: "Min value" to 0 and "Max value" to 2

3. Create a Switch Case box and create three cases: 0; 1; 2

4. Assign symbols to these three numbers, here: 0 2 Rock; 1 2 Paper; 2 ¢ Scissors

5. Add an Insert Data box and set the key parameter to
"rockpaperscissors/naomark”

6. Create a Python Script box

7. Add a Naomark input with the data type "String" to the Python Script box

Script editor x

Python Script ([
15 class MyClass (GeneratedClass):
g def _ init__ (self):
3 GeneratedClass.__ init__ (self)
4
5] def ‘onLoad (self):
6 #put initialization code here
7 pass
8
9] def ‘onUnload (self):
10 #put clean-up code here
11 pass
12
130 def ‘onInput_onStart(self):
14 #self.onStopped() #activate the output of the box
15 pass
16
175 hef onInput_onStop (self):
18 self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
19 self.onStopped() #activate the output of the box
2‘9
s e FCIRS

Screen 2.6.3.6 - The Python Script box

8. Create the method onlnput_Naomark(self, p) and add the following source code:

def onInput Naomark (self, p):
self.tts = ALProxy ("ALTextToSpeech")
self.tts.say ("I have " + p + ".")
self.onStopped()

9. Make connections as shown in the screenshot

NAO plays rock-paper-scissors
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NAO plays rock-paper-scissors

iev
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NAQ's shape is generated randomly here and saved under the key rockpaperscissors/
naomark. Then NAO says which shape it has so that the other player can be sure that
NAO is not a cheat.

The Naomark diagram

e O e )
NAOMark |=y
[>] O %‘\\ g
HO T =

Screen 2.6.3.7 - The Naomark diagram

Method:

1.

2
3.
4

Create a NAOMark box
Create a Switch Case box and insert the three Naomark symbols that you chose
Create a Wait box and set the "Timeout" parameter to something like 0.5 seconds

Make connections as shown in the screenshot

Here, the other player's shape is detected and NAO checks whether the Naomark
number detected belongs to the Naomark numbers you specified before. If this is not
the case, the Naomark is not accepted. If it is one of them, we proceed to the next
box.

The Algorithm diagram

S o e

+160

‘ Great, you won!
Lost Sav Text |]
What a shame, you =
lost.
[,

Tled
It's a draw!

G aorlthm
O]
| E3]
|

Screen 2.6.3.8 - The Algorithm diagram



Method:

1. Create a Python Script box

2. Add a Naomark input with the data type "Number" to the Python Script box

3. Add three outputs "Won", "Lost", and "Drawn" with the data type "Bang" to the

Python Script box

Python Script (£

1[-]| class MyClass (GeneratedClass):
203 def _ init_ (self):

3 GeneratedClass._ init__ (self)

4

5 def ‘onLoad (self):

6 #put initialization code here

7 pass

8

9] def onUnload (self):

10 #put clean-up code here

11 pass

12

13[4 def ‘onInput_onStart(self):

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

15 pass

16

17E hef onInput_onStop (self):

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

29

n17 Find 'H |

Screen 2.6.3.9 - The Python Script box

NAO plays rock-paper-scissors
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NAO plays rock-paper-scissors

)

=1l

Create the method "onlnput_NAOmark(self, p)" and add the following source code:

def onInput Naomark (self, p):

self .memory = ALProxy ("ALMemory")
self .naomark = self.memory.getData("rockpaperscissors/

naomark")

# Compare Naomark input with NAO’s shape
self .naomark = p

if self.naomark == 64: # Naomark number for scissors
if self.naomark == "Scissors":
self.drawn()

elif self.naomark == "Rock":
self.lost ()
elif self.naomark == "Paper":

self.won ()

elif self.naomark == 80: # Naomark number for rock
if self.naomark == "Scissors":

self.won ()

elif self.naomark == "Rock":
self.drawn()

elif self.naomark == "Paper":
self.lost()
elif self.naomark == 119: # Naomark number for paper
if self.naomark == "Scissors":
self.lost()
elif self.naomark == "Rock":

self.won/()

elif self.naomark == "Paper":
self.drawn()

self.onStopped /()



5. Create three Text Edit boxes

6. Set the texts as follows:
a. "Great, you won!"
b. "What a shame, you lost."
c. ‘'lt'sadraw!"

7. Create a Say Text box

8. Make connections as shown in the screenshot

This Python Script box determines whether the other player won or lost or whether
there is a draw. This is then transmitted by the output of "Won", for example, being
activated by the method "self.won()".

NAO plays rock-paper-scissors @

More project ideas

Variations

You can connect the three outputs "Won", "Lost", and "Drawn" with
more texts, animations, or sound effects. For example, NAO could
celebrate when the other player has won and play an animation.




Gymnastics with NAO

Overview

Will robots be able to take over our jobs in the future, for example in caring for the
elderly?

In the project "Gymnastics with NAO", NAO takes on the role of an old people's nurse
who can help you do physical exercises every day.

Objects required and preparation

You don't need anything extra for this project.

Suggested solution

Basic framework

Setup Start Conditio o]
D\IETXHC'SEl E}\EExerc'seZ El\mExerc'se.'i El\EExerc'se4 E._/

Screen 2.7.3.1 - Basic framework

Method:

1. Create two Diagram boxes

Rename the Diagram boxes as Setup and Start Condition

Add an output with the data type "Bang" to the Start Condition diagram

Create a diagram for the template of the exercise sequences

o M 0N

Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, the exercise



seqguences are carried out one after the other. The exercise and the repetitions are
explained in the movement diagrams. In the screenshot there are several diagrams for
different movements, however it is sufficient for you to create just one diagram to start
with.

The Setup diagram

o

Screen 2.7.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1.  Use the Stand Up box
2. Only activate the Autonomous Blinking parameter of the Autonomous Abilities

box; deactivate the other four

The Start Condition diagram

Text Edit

actile Head 1

D\E|SavText El\E]T
= =] @

[=]

A

If you're ready for
some gymnastics,
tap on my front head
sensor.

Text Edit (1) D\Es‘av Tet (D) 5]
L [Then let's get started
with the exercises! = E\

Screen 2.7.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects”.
In this project you need to be aware of the following points:

1. Set the left Text Edit box to something like "If you’re ready for some gymnastics,
tap on my front head sensor."
2. Set the text of the right Text Edit box to something like "Then let's get started with

the exercises!"

<,

Gymnastics with NAO
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The Exercise diagram

Text Edit

Stretch your arms.
Move them up and

D\E,Sav Text \m1
= L§|

\

Counter

Animation ;

O] .
"R

Screen 2.7.3.4 - The Exercise diagram

Method:

1. Create a Text Edit box

Set the text to a description of the movement
Create a Say Text box

Create a Counter box

o > DN

Set the "Final value" parameter to the number of repetitions +1

(so if you want 5 repetitions, you need to set the parameter to 6)

o

Create a Timeline box

7. Make connections as shown in the screenshot

This is the template for the exercises. You can now copy this diagram as many times
as you want to create different exercise sequences.

The Animation timeline

Screen 2.7.3.5 - The Animation timeline

In this timeline you create your exercises using keyframes. You only need to perform
the movement once, as it is repeated using the Counter box.



More movement exercises

To create more movements, all you have to do is adjust the Animation timeline and the
description.

Here are a few movement examples that are suitable for older people:

Stretch your arms, move them up and down.

E 35 -
“~
. - 15
) ° b -
| [ VR 4
\/ v ——
‘s Mad
“ ) ‘. i
|- (Y
Image 2.7.3.6.1 - Arms up Image 2.7.3.6.2 - Arms down

Put your arms in front of your chest and swing them to the sides.

15 ) ) Qe
I

&
. i
Image 2.7.3.7.1 - Arms in front of the chest Image 2.7.3.7.2 - Arms to the side

Stretch your arms forward and turn your palms up and down.

-_— .. .
P I E

f/t‘“a &"m Nl

Image 2.7.3.8.1 - Palms down Image 2.7.3.8.2 - Palms up

Gymnastics with NAO @
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Gymnastics with NAO

Bend and stretch your arms up one after the other.
You could describe this movement as "picking apples".

3 4, ‘ 3
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Image 2.7.3.9.1 - Arms to the side Image 2.7.3.9.2 - Stretch your left arm up
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Image 2.7.3.9.3 - Stretch your right arm up



More project ideas

Mirror therapy

Mirror therapy was invented in 1996 by Vilayanur S. Ramachandran. In patients
who have had a limb amputated, mirrors are used to reflect the remaining limb,
creating the illusion that the amputated limb is still there.

In this program, NAO holds an orange ball in its left hand. The person opposite
now has to follow NAO's movements with their own hand.

Gymnastics with NAO @

Image 2.7.4.1 - Mirror therapy

Operating robot

In theory, NAO could also be used as an operating robot. A practice wound can be
used for stitching together to start with. NAO holds the needle and the wound is

stitched with the help of an operating assistant.




Steering NAO

Overview

NAO may appear complicated to control at first glance with all those methods and
variables, but you can actually control it very easily using a signaling disc.

In the project "Steering NAO" you can use Naomarks to signal to NAO whether it
should walk forward or backward. Plus, NAO can turn to the right and left.

Note: NAO could slip and fall on a bad surface (e.g. carpet, uneven, sloping, or slippery
surface). Always stay close by so that you can catch NAO at any time if you need to.

Objects required and preparation

T ¢

( Y
i | |

Image 2.8.2.1 - Objects required
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For this project you need:

*  Printed Naomarks (recommendation: A4 format)
+ Optional: Signaling discs



Naomarks are used to control NAO in this program. To do this, choose four different
Naomarks and take note of the Naomark numbers, which are used for programming
later. Now print them out. You can go one step further and stick the Naomarks to
signaling discs. If you want, you can also laminate them so that you can use them
again.

Suggested solution

Basic framework

Setup Start Condki| 5] Naomark | &}
E'\'.g - :
=B

m

Tactile Head |[i7) Only Once
ool

Screen 2.8.3.1 - Basic framework

Method:

1. Create three Diagram boxes

2. Rename the Diagram boxes as Setup, Start Condition, and Naomark

3. Add an output with the data type "Bang" to the Start Condition diagram
4. Add four outputs with the data type "Bang" to the Naomark diagram:

a. "Go"

b. "Stop"

c. "TurnLeft"
d. "TurnRight"

Create a Tactile Head box
Create an Only Once box
Create three Move To boxes

Rename the Move To boxes to Straight On, Left, and Right

© © N o o

Set the parameters of the Straight On box
a. Distance X: 2
b. DistanceY: 0
c. Theta:0

Steering NAO Q



Steering NAO a

a. Distance X: 0
b. DistanceY: 0
c. Theta: 180

11. Set the parameters of the Left box:

a. Distance X: 0
b. DistanceY: 0
c. Theta: -180

b4

10. Set the parameters of the Left box:

_

12. Connections from the Naomark diagram to the Move To boxes:

a. The Go output: Connect to onStart of the Straight On box; connect to

onStopped of the other two Move To boxes

b. The Stop output: Connect to onStopped of all three Move To boxes

c. The TurnLeft output: Connect to onStart of the Left box; connect to

onStopped of the other two Move To boxes

d. The TurnRight output: Connect to onStart of the Right box; connect to

onStopped of the other two Move To boxes

13. Make the rest of the connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, NAO looks for
Naomarks. If it detects one, all other movements are stopped and only the movement
associated with the Naomark is carried out. If you want to stop the program, tap on

NAQ's rear head sensor.

The Setup diagram

<>—|g mHiEIszeenng HiJsetue}

B /&
Nl

Set Lanauaae

[

American English (-

Autonomous

Stand Up Select Camer: D/JE
CIN I
& FoN
[}

Screen 2.8.3.2 - The Setup diagram




The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use the Stand Up box

2. Only activate the Autonomous Blinking and Background Movement parameters in

the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram

P D

Text Edit

Tap on my front
head sensor so that
we can get started.

oUE

D\ESav Text Tactile Head | i)
IS = Il & E‘/
Text Edit (1) Say Text (1)
I'm ready to go! D\I% E‘

Screen 2.8.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects".
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like "Tap on my front head

sensor so that we can get started.”

2. Set the text of the right Text Edit box to something like "I'm ready to go!"

Steering NAO Q
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Steering NAO

The Naomark diagram

S O = B

=1
]

Switch Case

NAOMark

Wait

I
A

Screen 2.8.3.4 - The Naomark diagram

Method:
1. Create a NAOMark box

Create a Wait box

Create a Switch Case box

A e

Set the Timeout parameter to 0.5 seconds, for example

Make connections as shown in the screenshot

Enter the four Naomark numbers you selected into the Switch Case box

After the program is started, NAO continuously looks for Naomarks. If it finds one, the
corresponding movement is carried out or all movements are stopped. If the Naomark
number is not in the Switch Case box, NAO looks for a Naomark again.

More project ideas

Obstacle course

You could build an obstacle course with (light) objects that NAO has

to navigate using the Naomarks.
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Remember that?

Overview

NAO can be used in old people's homes as entertainment for elderly people and
assistance for the nurses. This program has already been tested successfully in an old
people's home and the residents really enjoyed it!

In the game "Remember that?" you show NAO a card. NAO detects the object on the
card and asks the other player which object it is and whether they can think of a story
associated with it.

Objects required and preparation

§
&

Image 2.9.2.1 - Objects required

For this project you need:

+ Printed out objects
*  Printed Naomarks (recommendation: A5 format)



To perform this project, you need at least two different objects assigned to Naomarks.
There are a few sample cards available for you to print out in the virtual archive.
Pay attention to the copyright and licensing rights of the pictures!

Suggested solution

Basic framework

o

Fﬂm\% J_‘
DLINaomark P
Inser! E

:\Obl ct Text IEI\ Insert Data RememberTh

D 5] RO

IZ‘ p:l
&

Screen 2.9.3.1 - Basic framework

Method:

1. Select the relevant language on the left from among the supported languages in
the Project Properties

Create four Diagram boxes

Rename the Diagram boxes as Setup, Start Condition, Naomark, and Object Text
Add an output with the data type "Bang" to the Start Condition diagram

Add an output with the data type "Number" to the Naomark diagram

On the Object Text diagram, change the data type of the onStart input to "Number"

N o ok~ 0D

On the Object Text diagram, change the data type of the onStopped output to
"String"

o

Create an Insert Data box

9. Set the key parameter of the Insert Data box to something like
rememberthat/objecttext

10. Create a new Dialog box with topic in the relevant language

11. Add an output from ALMemory on the left, name of the event in this suggested

solution: rememberthat/again

12. Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, NAO looks for
a Naomark. After it has found one it determines which object the Naomark number
belongs to. The name of the object is saved and in the dialog, NAO holds a conversation
with the other player.

©

Remember that?




Remember that?

Set Lanquaae |
=]

American English (i~

L

Screen 2.9.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Use a Sit Down box

2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.
The Start Condition diagram

onStart|  Text Edit Sav Text i
Shall we play D\% IH\E‘
Remember That? E]

&

Tap on my front
head sensor to play.

Text Edit (1) Say Text (1))
5 D\EI
Okay, please show =
me an object. E‘
. &

Screen 2.9.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects”.
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like "Shall we play Remember

That? Tap on my front head sensor to play."

2. Set the text of the right Text Edit box to something like "Okay, please show me an

object."



The Naomark diagram

{2 eolffrenenter maciffroman}
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%

Screen 2.9.3.4 - The Naomark diagram

©

Remember that?

Method:
1. Create a NAOMark box
2. Create a Wait box

3. Make connections as shown in the screenshot

In this diagram, NAO detects the Naomark number, which is transferred to the next
diagram via the output. If no Naomark was found, the NAOMark box is restarted.




Remember that?

The Object Text diagram
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Screen 2.9.3.5 - The Object Text diagram

Method:

1. Create a Switch Case box and for each individual object, create a Text Edit box

2.  Write the names of the objects in the respective Text Edit box

3. Enter the assigned Naomark numbers for the objects in the Switch Case box and
connect them to the Text Edit box

4. Connect the Text Edit box to the "String" data type output of the diagram

Each individual Naomark number is now assigned to an object. The name of the object
is then issued.

The Dialog box

Script editor

Dialog/Dialog_ged.top £

topic: ~Dialog()
language: ged

# Defining extra concepts out of words or group of words
#concept: (hello) [hello hi hey "good morning™ greetings]

# Catching inputs and triggering outputs
#u: (e:onStart) SonStopped=l

(V=T - IR N s W, B SN U N I )

10 # Replying to speech
11 #u: (~hello) ~hello

-

] FICIES

Screen 2.9.3.6 - The Dialog box




Method:

1. Open the .top file and add the following source code:

O,

concept: (praise) “rand[super "very good" "well done!"]
concept: (interesting) “rand["That was very interesting!"
"Great story!"]

concept: (yes) [yes yeah gladly definitely]

Remember that?

concept: (no) [no nope "not really"]

concept: (objecttext) ["Thread $rememberthat/
objecttext==Thread" "Lightbulb $rememberthat/
objecttext==Lightbulb" "Coffeegrinder $rememberthat/
objecttext==Coffeegrinder" "Milkjug S$rememberthat/
objecttext==Milkjug" "Key S$rememberthat/
objecttext==Key" "Typewriter $rememberthat/
objecttext==Typewriter" "Telephone $rememberthat/
objecttext==Telephone" "Washboard $rememberthat/
objecttext==Washboard" "Alarmclock $rememberthat/
objecttext==Alarmclock" "Christmastree $rememberthat/
objecttext==Christmastree"] #Detection of the word from
the variable

u: (e:onStart) “nextProposal
proposal: What do you see on the card?
ul: (~objecttext) ~praise “nextProposal
proposal: Can you think of a story about a $rememberthat/
objecttext that you would like to tell me?
ul: (~yes) Then you can start telling it! When you're
done, just tap on my head.
# Wait for a head sensor event
u2: (e:FrontTactilTouched) ~interesting
“nextProposal
u2: (e:MiddleTactilTouched) ~interesting
“nextProposal
u2: (e:RearTactilTouched) ~interesting
“nextProposal
ul: (~no) That's okay. “nextProposal
proposal: Do you want to carry on playing or stop?
# The AlLMemory-Event "rememberthat/again" is
activated here.
ul: ("continue playing") Okay, then choose a new
card and hold it in front of me so that I can see
the back, please. $rememberthat/again=1
ul: (stop) Okay. Thank you for playing with me!
$onStopped=1



Remember that?

The Dialog box is used so that NAO says the name of the object detected and asks for
a story from the other player's life. If the other player can't think of a story, they are
asked if they want to carry on playing or stop.

Note: If you want to add other objects, you need to add them to the source code of the
dialog.

More project ideas

Expand the dialog
You can expand the dialog with more questions or information, for
example.
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NAO helps tidy up

Overview

Clean and tidy surroundings are important in life. If you need some help with this, NAO
can help you out!

In the project "NAO helps tidy up" you can show NAO an object and it tells you which
container it needs to go in (for vegetables, fruit, or other).

Objects required and preparation

Image 2.10.2.1 - Objects required 1



@

NAO helps tidy up

Image 2.10.2.2 - Objects required 2

For this project you need:

+ Fruit, vegetables, and other objects (also possible with printouts)
* Three containers

First you need to save your objects in a Vision Recognition Database and upload them
to NAO. Pay attention to the copyright and licensing rights of the pictures!




1)

NAO helps tidy up

Suggested solution

Basic framework

I
Setup Start Condition |51
‘E'\E Tactile Head 'S
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Screen 2.10.3.1 - Basic framework

Method:

1.

2
3.
4

o

Create three Diagram boxes

Rename the Diagram boxes as Setup, Start Condition, and Sorting

Add an output with the data type "Bang" to the Start Condition diagram

Add an input with the data type "String" and the nature onStart to the Sorting
diagram

Create a Vision Reco. box

Create a Tactile Head box

Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, the Vision
Reco. box is started. When an object has been recognized, the Sorting diagram
determines whether the object is fruit, vegetable, or other. Then the Vision Reco. box
is started again. You can end the program by tapping on a head sensor.



The Setup diagram
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NAO helps tidy up

Screen 2.10.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use a Sit Down box
2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram

)
Text Edit \j\E'szext actile Hea
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Text Edit (1) D\E‘Say Text (1)
Okay, please show me an
j (&

. =
\

Screen 2.10.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects".
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like "Should | help you tidy up?
Tap on my front head sensor to start."
2. Set the text of the right Text Edit box to something like "Okay, please show me an

object."
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The Sorting diagram

=7

(o e ottt f )

Text Edit

NAO helps tidy up

Python Script

You can put that in the fruit
box.
(1 C Text Edit (1)

You can put that in the
vegetable box.

L Text Edit (2)

That is not a fruit or
vegetable. Put it in the
other box.

Say Text ]

\

+]18

Screen 2.10.3.4 - The Sorting diagram

Method:
1. Create a Python Script box

2. Add an input with the name "objectrecognition" and the data type "String" to the

Python Script box

3. Add three outputs with the data type "Bang" to the Python Script box; output

names: "fruit", "vegetables", "other’

Script editor x

Python Script (£
1[-]| class MyClass (GeneratedClass):
2= def . init_ (self):
3 GeneratedClass._ init__ (self)
4
5[] def onLoad(self):
6 #put initialization code here
7 pass
8
9] def ‘onUnload (self):
10 #put clean-up code here
11 pass
12
130 def ‘onInput_onStart(self):
14 #self.onStopped() #activate the output of the box
15 pass
16
170 Hef ‘onInput_onStop (self):
18 self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
19 self.onStopped() #activate the output of the box
n17 Find v | |

Screen 2.10.3.4.1 - The Python Script box

4. Create the method onlnput_objectrecognition(self, p) and add the following source

code:



def onInput objectrecognition(self, p):
object = p
self.tts.say(object)

@

time.sleep (1)

if object == "Apple":
self.fruit ()

NAO helps tidy up

elif object == "Orange":
self. fruit()

elif object == "Strawberry":
self.fruit()

elif object == "Pepper":
self.vegetable ()

elif object == "Tomato":
self.vegetable ()

elif object == "Pumpkin":
self.vegetable ()

elif object == "Chocolate":
self.other ()

elif object == "Bread":
self.other ()

self.onStopped ()
self.onUnload()

5. Add three Text Edit boxes and set something like the following texts:

a. Text for Fruit: "You can put that in the fruit box."

b. Text for Vegetable: "You can put that in the vegetable box."

c. Text for Other: "That is not a fruit or vegetable. Put it in the other box."
6. Create a Say Text box

7. Make connections as shown in the screenshot

Explanation:
The Python Script box now determines which category the object should be sorted

into.



NAO as a language teacher

Overview

Robots can be used in more and more professions, but can they replace our school
teachers?

You can try this out and decide for yourself in the program "NAO as a language teacher".
Not only can NAO explain vocabulary and grammar, it can also simulate listening
comprehension exercises and correct them. You will also learn different possibilities
for programming a lesson.

Objects required

NAO the robot

Listen. Answer in the grid like this:

What is the robot's name?

NAO Pepper Romeo

Where is NAO from?

Germany France England

What does NAO like?

Playing soccer Watching movies Going to school

Screen 2.11.2.1 - Objects required




For this project you need:
+ A preprepared worksheet (see screenshot "Objects required")

For the lesson it is practical to have worksheets for notes, vocabulary, and listening
comprehension. You can design your own handout for your lesson with NAO or use the
template from the virtual archive that is used in the programming.

To correct the worksheets you can scan the solution with the completed table into a
Vision Recognition Database. Don't forget to send the Vision Recognition Database to
NAO!

Suggested solution

Basic framework

oAt ffrfr} l
Setup E'\Eslm Condition | 3}
S v @/
Vocabulary E‘\EQ aaaaa E'\'El-i’ﬂwmm"v» Goodbye
o]

Screen 2.11.3.1 - Basic framework

Method:

1. Create six Diagram boxes

2. Rename the Diagram boxes as Setup, Start Condition, Vocabulary, Grammar,
Listening comp., and Goodbye

3. Add an output with the data type "Bang" to the Start Condition diagram

4. Make connections as shown in the screenshot

Sequence of the program: After the Setup and Start Condition diagrams, individual
lesson modules follow. You can change the sequence however you like. At the end,
NAO says goodbye to the class.

®

NAO as a language teacher




NAO as a language teacher

Screen 2.11.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram

]
Text Edit D\E‘ Say Text
Tap on my front head
sensor when you are EI

ready.

with the lesson!

Text Edit (1) D\ES| y Text (1)
Okay, then let's get started

Screen 2.11.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects”.
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like "Tap on my front head
sensor when you are ready."
2. Set the text of the right Text Edit box to something like "Okay, then let's get

started with the lesson!"



The Vocabulary diagram

R

Text Edit Say Text ‘Explain V ocabular
Let's start with vocabulary. EI\IE
Enter the vocabulary into a El
table. &
\

Screen 2.11.3.4 - The Vocabulary diagram

Method:
1. Create a Text Edit box

2. Set the text to something like "Let's start with vocabulary. Enter the vocabulary

NAO as a language teacher

into a table."
3. Create a Say Text box
4. Create a Python Script box

Script editor x

Python Script £

1[-]| class MyClass (GeneratedClass):

2[4 def ' init_ (self):

3 GeneratedClass._ init__ (self)

4

5[] def onlLoad (self):

6 #put initialization code here

7 pass

8

9[- def onUnload(self):

10 #put clean-up code here

13} pass

12

135 def ‘onInput_onStart(self):

14 #self.onStopped () #activate the output of the box
16

175 Hef ‘onInput_onStop (self):

18 self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
19 self.onStopped() #activate the output of the box
20

in17 Find M H |

Screen 2.11.3.4.1 - The Python Script box

5. Add the following source code to the method "onlnput_onStart(self)":

def onInput onStart(self):
# Preparation
import time
tts = ALProxy ("ALTextToSpeech")
tts.setParameter ("speed", 70)

# Vocabulary 1
tts.setlLanguage ("German")
tts.say("zeichnen")



©

tts.setLanguage ("English")

tts.say("means to draw in English.")

time.sleep(2)

tts.say ("An example sentence would be:")

tts.setlLanguage ("German")

tts.say("Zeichnen wir ein Bild!")

NAO as a language teacher

#Wait
time.sleep(6)

# Vocabulary 2
tts.setLanguage ("German")

tts.say("treffen")

tts.setlLanguage ("English")
tts.say("means to meet in English.")
time.sleep (2)

tts.say ("For example, you can say:")

tts.setLanguage ("German")
tts.say("Treffen wir uns im Park!")

#Wait
time.sleep(6)

# End
tts.setlLanguage ("English")

tts.say("That's all the vocabulary for today.")

# Programend
self.onStopped /()

6. Make connections as shown in the screenshot

Python is used here to say a German word and then the English translation.



The Grammar diagram

®

O e

+

Text Edit

Now a simple but important
grammar rule: Remember
to send the verb to the
end.

Screen 2.11.3.5 - The Grammar diagram

NAO as a language teacher

Method:

1. Create a Text Edit box

2. Set the text to something like "Now a simple but important grammar rule: Remem-
ber to send the verb to the end."

Create a Say Text box

Create a Wait box

Set the Timeout parameter to 3 seconds, for example

2

Make connections as shown in the screenshot

In this diagram NAO explains a grammar rule. If you want, you can expand it. If you
want to write anything in German, do it phonetically so that you don't have to set
NAQ's language to German. Otherwise, the German will be pronounced incorrectly.




NAO as a language teacher

Text Edit

Now well do a listening
exercise. Fill out the
correct row in the table.

Vision Reco. | ir) T Bt (D) Say Text (1) B\E Wait m
Io3E W‘ 2 =R 2
& A

Screen 2.11.3.6 - The Listening Comprehension diagram

Method:
1. Create a Text Edit box

2. Set the text to something like "Now we'll do a listening exercise. Fill out the correct

row in the table."
3. Create a Say Text box
4. Create a Python Script box

Script editor x

Python Script (£

1[-]| class MyClass (GeneratedClass):

20 def _ init_ (self):

3 GeneratedClass.__init__ (self)

4

5[] def onLoad (self):

6 #put initialization code here

7 pass

8

9[] def ‘onUnload (self):

10 #put clean-up code here

11 pass

12

130 def ‘onInput_onStart (self):

14 #self.onStopped() #activate the output of the box
16

170 Hef ‘onInput_onStop (self):

18 self.onUnload() #it is recommended to reuse the clean-up a3 the box is stopped
19 self.onStopped() #activate the output of the box
20

n17 Find '” |

creen 2.11.83.6.1 - The Python Script box

5. Add the following source code to the method onlnput_onStart(self):



def onInput_onStart(self):

®

# Preparations

import time

tts = ALProxy ("ALTextToSpeech")
tts.setlLanguage ("German")

tts.setParameter ("speed", 70)

# Listening Comprehension
tts.say("Hallo! Ich heiBe NAO.")
time.sleep (1)

NAO as a language teacher

tts.say("Ich bin ein Roboter!")

time.sleep (1)

tts.say("Ich komme aus Frankreich.")

time.sleep (1)

tts.say("Ich wohne in Deutschland.")

time.sleep (1)

tts.say("Ich spiele gern FuBball und gehe gern in die
Schule mit meinen Freunden.")

tts.setLanguage ("English")

# End source code

self.onStopped /()

Create a Vision Reco. box
Create a Text Edit box
Set the text to something like "That's right!"

Create a Wait box

5 © ® N o

o

Set the Timeout parameter to 3, for example

—
—

. Make connections as shown in the screenshot

This listening comprehension mostly uses the Python Script box containing the text to
be spoken. After the listening comprehension, NAO's object recognition is used to
make corrections. To enable this, you first need to save the suggested solutions in a
Vision Recognition Database and upload them to NAO. The object recognition only
recognizes the sheet if the solution is correct.



NAO as a language teacher

The Goodbye diagram

Set Language

[

Deutsch (German)

Text Edit Say Text
) Schluss fiir heute! D\E
IE E
-

you for taking part in my
German lesson!

American English (Amer ~

Set Language (1) D\D Text Edit (1)
O Let's call it a day. Thank

D\izslaYTEXt(l) ]
(& E\
2,

Screen 2.11.3.7 - The Goodbye diagram

Method:

1.

© © N o 0o~ 0D

11.

At the end of the lesson, NAO says goodbye in German and English.

Create a Set Language box

Set the language to Deutsch (German)
Create a Text Edit box

Set the text to "Schluss fur heute!"
Create a Say Text box

Create another Set Language box

Set the language to American English

Create a Text Edit box

Set the text to something like "Let's call it a day. Thank you for taking part in my

German lesson!"

Create a Say Text box

Make connections as shown in the screenshot




More project ideas

Expanding the lesson modules

You can use the boxes listed above in any order you like. Of course, you can
incorporate variations with several Text Edit boxes, a Random Int box, and a
Switch Case box or write a different text for the listening comprehension.

Lesson in other languages

If your NAO has other language packages and you can speak one of these
languages, you can design a lesson in this language! The Virtual Archive contains
a lesson in Japanese.

®

NAO as a language teacher




NAO as a shopping helper

QOverview

Major corporations can use big data to give us recommendations for products or
suggest alternatives to articles we have searched for. Is NAO also able to help us to
shop?

In the project "NAO as a shopping helper", it will help you to shop. First, tell NAO
which product you are looking for. Then show NAO a selection of products one after
the other until NAO recognizes the product you want and tells you.

Objects required and preparation

p- ) = 5

Image 2.12.2.1 - Objects required

For this project you need:

+ At least two objects with Naomarks

Use at least two different objects with Naomarks assigned to them for the project. It is

important that you note down the Naomark number. In this suggested solution, 84 is
used for donuts and 80 for chocolate.



Suggested solution

®

Basic framework

°_Ele_A—J

B
+]E]|

Text Correct

Say Text (1) ]
Setup El\E\ Choce 5] IEP‘ylhun Script :::‘eﬂis the product you D\% E‘
2

Text Incorrect E}\E Say Text =]
That's not the product you

&l [=]

X,

want, unfortunately. Try
again!

NAO as a shopping helper

Screen 2.12.3.1 - Basic framework

Method:
1. Create a Diagram box and rename it as Setup
2. Create a Choice box and do the following:
a. Under Localized Text, select the language you want and enter the question,
here: "What do you prefer? Chocolate or donuts?"
b. Under Choice, select the language you want and enter possible answers,
here: "Chocolate" and "Donuts"
3. Create a Python Script box
4. Add an input with the name "input_naomark" and the data type "Number" to the
Python Script box
5. Add an input with the name "input_choice" and the data type "String" to the
Python Script box
6. Add an output with the name "output_correct" and the data type "Bang" to the
Python Script box

7. Add an output with the name "output_incorrect" and the data type "Bang" to the

Python Script box
8. Create a NAOMark box
9. Create two Text Edit boxes
10. Set the texts to something like:
a. Correct: "Here is the product you want!"
b. Incorrect: "That's not the product you want, unfortunately. Try again!"
11. Create two Say Text boxes

12. Make connections as shown in the screenshot



®

NAO as a shopping helper
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Sequence of the program: After the Setup diagram, NAO asks the other person whether
they would prefer donuts or chocolate. The answer is processed in the Python Script
box. Depending on whether you show NAO the correct or incorrect object, it will
answer either "Correct" (see 10a) or "Incorrect” (see 10b).

The Setup diagram

d
ofF

Select Camera
. |8 0

H =

L Set Language D
= |

American English (Amel -

Screen 2.12.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate the Autonomous Blinking and Background Movement parameters

in the Autonomous Abilities box; deactivate the other three.



The Python Script box

Script editor x
P
Python Script [ [0)
o
1 [-]| class MyClass (GeneratedClass): -
20 def _ init_ (self): _GCJ
3 GeneratedClass.__init__ (self)
4 (@)
5] def ‘onLoad (self): [
6 #put initialization code here 6_
7 pass a
8 o
9 def ‘onUnload (self):
10 #put clean-up code here -(%
11 pass
12 ©
13[4 def ‘onInput_onStart (self): )
14 #self.onStopped() #activate the output of the box m
15 pass
16 o
178 Hef ‘onInput_onStop (self): <
18 self.onUnload() #it is recommended to reuse the clean-up as the box is stopped Z
19 self.onStopped() #activate the output of the box
29

in17 Find v | |&H2]&1

Screen 2.12.3.3 - The Python Script box

Method:
1. Create the method onlnput_input_naomark(self, p) and add the following source

code:

def onInput_input naomark(self, p):
self.naomark = p
if self.naomark == self.number: j#compare
self.correctProduct ()

else:
self.incorrectProduct ()

2. Create the method onlnput_input_choice(self, i) and add the following source code:

def onInput input choice(self, i):
self.choice = i
if self.choice == "Donuts":
self.number = 84
elif self.choice == "Chocolate":
self.number = 80
self.output naomark ()




®

NAO as a shopping helper

s |
2
“* S
Q ‘»A 1\

3. Create the method correctProduct(self) and add the following source code:

def correctProduct (self):
self.output correct()

4. Create the method incorrectProduct(self) and add the following source code:

def incorrectProduct (self):
self.output naomark ()
self.output_incorrect()
self.onStopped /()

More project ideas

More options
You can expand the program by providing
more options. Note: If you do this, you also

need to edit the source code in the Python
Script box!




NOTES
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NAO tells a joke

Overview
When you're in a bad mood a good joke can cheer you up.

In the project "NAO tells a joke", a table containing a list of jokes is used to help NAO
make you laugh.

Objects required and preparation

.CSV

Diagram 2.13.2.1 - Objects required
For this project you need:
A CSV file containing jokes
So that you don't have to create a Text Edit box for each joke, you can use a CSV file

to make the project easier to follow. You do need to write a little Python source code,
but you can increase the number of jokes much more easily.



You can create a CSV file with a simple text editor. Think of a CSV file as a table: The
rows of the table are the lines in the text; the columns are separated by commas or
semicolons. Semicolons are used here for separation, as commas are used in the
sentences.

1 One NAO asks another NAO: How do baby robots drink milk?;From a robottle.;
2 Two NAOs meet. Says one to the other: Why was the robot feeling bad?;It had a virus.;

Screen 2.13.2.2 - Structure of the CSV file

Your jokes should be structured as shown in the screenshot above, like this:
Joke1 Part1;Jokel1 Part2;
Joke2_Part1;Joke2_Part2;
Joke3_...

7 Jokes.csv - Notepad

File Edit Format View Help

One NAO asks another NAO: How do baby robots drink milk?;From a robottle.;

Two NAOs meet. Says one to the other: Why was the robot feeling bad?;It had a virus.;

File Edit Format View Help
New Ctrl+N
Open... Ctrl+O
Save Ctrl+S

Page Setup...
Print...

Exit

Project files 8 x

Witze

Properties |

& @

v | behavior_1

[} behavior.xar
8- Jokes.csv
> translations

[7] manifest.xml
@ NAO tels a joke.pml

Screen 2.13.2.3 - Save CSV file
Once you have written down your jokes, do the following:

+ Click on "Save as..."

+  Set the name of the file to "Jokes"

+ Set the file extension to .csv

+ Save the file in the project folder under the Behavior folder

NAO tells a joke
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NAO tells a joke
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Suggested solution

Basic framework

NEPE

+]E

ACAE

Screen 2.13.3.1 - Basic framework

Method:

1.

2
3.
4

Create three Diagram boxes and a Python Script box
Rename the Diagram boxes as Setup, Start, and End
Add a parameter with the name "Name of the CSV file" to the Python Script box

Make connections as shown in the screenshot

Sequence of the program: After the Setup diagram, NAO says in the Start diagram that
it is going to tell a joke. In the Python Script box, the CSV file is now opened, the
individual jokes are loaded, and a random joke is selected and told. Afterward, NAO
laughs and the program is ended.

The Setup diagram

o

Set Language

[

American English (Amel -

Stand Up EI Select Camera ’::
=) i EON
N
|
o

Autonomous Abilit IEI

I's

\

Screen 2.13.3.2 - The Setup diagram



The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate Autonomous Blinking, Background Movement, and Speaking
Movement in the parameters of the Autonomous Abilities box; deactivate the other

two.

NAO tells a joke

The Start diagram

n -]
| e’ | O i |

>
GI\D Text Edit Animated Say Te
Here's a joke! D\EI

©

Screen 2.13.3.3 - The Start diagram

Method:
1. Create a Text Edit box

Set the text to something like "Here's a joke!"

2
3. Create a Say Text box
4. Make connections as shown in the screenshot

At the start of the program NAO says that it is going to tell a joke. If you want, you can
expand this section yourself, for example with an animation.

The Python Script box

Python Script [

15 class MyClass (GeneratedClass):

2 def:_ init_ (self):

3 GeneratedClass.__init__ (self)

4

5] def onLoad(self):

6 #put initialization code here

7 pass

8

9[d] def ‘onUnload (self):

10 #put clean-up code here

11 pass

12

1305 def ‘onInput_onStart (self):

14 #self.onStopped() #activate the output of the box
16

175 hef onInput_onStop (self):

18 self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
19 self.onStopped() #activate the output of the box
20

] KIS

Screen 2.13.3.4 - The Python Script box
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Method:
1. Add the following source code to the method oninput_onStart(self):

def onInput_onStart(self):

NAO tells a joke

import csv
import random as rand

import time
self.tts = ALProxy ("ALTextToSpeech")

# If there is something in the parameter "Name of the
CSV file", the path can be created
if self.getParameter ("Name of the CSV file") != "":
# Save path for the joke in variable
jokepath = os.path.join(self.behaviorAbsolutePath(),
self.getParameter ("Name of the CSV file"))

# Otherwise the Python Box should be stopped
else:
self.logger.error ("Script not executable: parameter
empty")
self.onUnload ()
self.onStopped()

self.jokes = []
# Jokes from CSV table using a CSV parser as field in a
field
with open (jokepath, 'r') as jokefile:

# csv-file-reader

reader = csv.reader (jokefile, delimiter=";")

for row in reader:

self. jokes.append (row)

jokefile.close ()

# Random joke is selected from the list (between 0 and
length of the list -1)
jokenumber = rand.randint(0, len(self.jokes)-1)

# First part of the joke is loading (CSV filed, index 0)
and being told
joke_partl = self.jokes[jokenumber] [0]



self.tts.say(joke partl)

®

# Second part of the joke is loading (CSV field, index
1).

# If there is a second part this will be told after a
pause.

joke_part2 = self.jokes[jokenumber] [1]

if joke part2 != "":

NAO tells a joke

time.sleep(1l.5)
self.tts.say(joke_part2)

# End source code
self.onUnload()
self.onStopped /()

First of all, the method checks whether the "Name of the CSV file" parameter you
created in the Python Script box contains anything. If this is not the case, the box is
stopped.

Then a CSV parser is used to insert the CSV table into a field with the following format:
[[loke1_part1, joke1_part2], [joke2_parti, joke2_part2], ...]

A joke is then selected using a random natural number and the parts of the joke are
told one after the other.

The End diagram

o ED

Wait Text Edit
2 ‘El\é‘ hee hee.
B3
A

Screen 2.13.4.5 - The End diagram

Method:
1. Create a Wait box
Create a Text Edit box

Set text to something like "hee hee."

Create an Animated Say Text box

o K~ DN

Make connections as shown in the screenshot

As NAO found the joke so funny, it laughs at the end.
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NAO tells a joke

More project ideas

Incorporate sound effects
At the end of the program you can incorporate a sound effect (e.g.

"Ba-dum-tss").

NAO as a language teacher
In project 11 "NAO as a language teacher" you can use a CSV file for the

vocabulary, for example. The German vocabulary and its English transla-
tion are in one row so that you can access them.




NOTES

@ ajol e s||e1 OVYN

e e i i e e S e
e e e e e e S
++++++++++F+FF+F++++H++H+++++
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e e e e e S
e e e e e e S
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e i i e e S e
e e e e e e S
++++++++++F+FF+F++++H++H+++++
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e e e e e S
e e e e e e S
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e e e e e S
e e e e e e S
++++++++++F+FF+F++++H++H+++++
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e e e e e S
e e e e e e S
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e e e e e S
e e e e e e S
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e i i e e S e
e e e e e e S
e e e e e e S
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
e e e e e e S
e e e e e e S
++++++++++F+FF+F++++H++H+++++
e e i i e e S e
S X



NAO as a calculator

Overview

You're too lazy to work it out yourself or use a calculator? Then just ask NAO! This
program is used to calculate simple terms in seconds!

In the project "NAO as a calculator", NAO determines the values of simple mathematical

terms for you. Voice recognition enables NAO to understand terms like "two times two"
or "three plus one" and gives the result.

Objects required and preparation

You don't need anything extra for this project.

Suggested solution

Basic framework

e
Seti Calculat Calcul o
etup alculator culate
RN i -
'E‘ s \ = = g

Screen 2.14.3.1 - Basic framework

+




Method:

1. Select the relevant language on the left from among the supported languages in

@

the Project Properties
Create a Diagram box and rename it as Setup
Create a new Dialog box with topic in the relevant language

Create a Python Script box

o B~ W DN
NAO as a calculator

Make connections as shown in the screenshot

Sequence of the program: After the Setup diagram, NAO asks you to say a mathematical
term. The result is then calculated in the Python Script box and said.

The Setup diagram

o] ] Gl
Stand.Up %l\éelectCamera 1 J'g
i 0 @
11
|
|

Screen 2.14.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate the Autonomous Blinking and Background Movement parameters in

the Autonomous Abilities box; deactivate the other three.




NAO as a calculator

The Dialog box

Script editor

Dialog/Dialog_ged.top n

topic: ~Dialog()
language: ged

# Defining extra concepts out of words or group of words
#concept: (hello) [hello hi hey "good morning™ greetings]

NV D W N e

# Catching inputs and triggering outputs
#u: (e:onStart) SonStopped=l

o

# Replying to speech
#u: (~hello) ~hello

el el =
N = O

->

) [HEIES

Screen 2.14.3.3 - The Dialog box

Method:

1. Add the following source code to the topic you have created:

concept: (Numbers) [1 2 3 45 6 7 8 9 10 11 12 13 14 15 16
17 18 19 20 21 22 23 24 25]

concept: (ArithmeticOperator) [plus minus times "divided
by" "to the power of"]

# Insert numbers and arithmetic operators in ALMemory then

activate output

u: (e:onStart) Give me a mathematical term.
ul: (_~Numbers ~ArithmeticOperator _~Numbers) Your
term is $1 $2 $3 . S$numberl=$1 $arithmeticoperator=$2
$number2=$3 $output=1l

NAO registers your term with the Dialog box. You determine which numbers NAO can
recognize in "concept: (Numbers)". Here, they are the numbers 1 - 25. If you want, you
can also expand the numbers, e.g. up to 100.



The Python Script box

Python Script [

@

1 [-]| class MyClass (GeneratedClass): 5
2 def . init__ (self): -+
3 GeneratedClass._ init__ (self) E
4 >
5[] def ‘onLoad(self): o
6 #put initialization code here -
7 pass 8
8
9] def ‘onUnload (self): (]
10 #put clean-up code here )
11 pass S
12
1305 def ‘onInput_onStart (self): O
14» #self.onStopped() factivate the output of the box <
15 pass
16 Z
178 Hef onInput_onStop (self):
18 self.onUnload() #it is recommended to reuse the clean-up as the box is stopped
19 self.onStopped() #activate the output of the box
20

n17 Find v ‘0 g -

Screen 2.14.3.4 - The Python Script box

Method:
1. Add the following source code to the method "onlnput_onStart(self)":

def onInput onStart(self):
mem = ALProxy ("ALMemory")
tts = ALProxy ("ALTextToSpeech")

numberl mem.getData ("numberl")
number2 = mem.getData ("number2")

arithmeticoperator = mem.getData ("arithmeticoperator")
if arithmeticoperator == "plus":
result = int(numberl)+int (number2)
elif arithmeticoperator == "minus":
result = int(numberl)-int (number2)
elif arithmeticoperator == "times":
result = int (numberl) *int (number2)
elif arithmeticoperator == "divided by":
result = int (numberl) /int (number?2)
elif arithmeticoperator == "to the power of":
result = int(numberl) **int (number2)

tts.say (numberl + " " + arithmeticoperator + " " +
number2 + " equals " + str(result))
self.onStopped /()

self.onUnload()




NAO as a calculator

First you set the ALMemory and ALTextToSpeech modules in variables so that you can
access their methods. Then the two numbers are called up from NAO's memory and
the value is determined depending on the arithmetic operator. The result is said using
TextToSpeech.



NOTES
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QOverview

The global soccer industry is enormous — but can robots replace our beloved human
soccer players? Would that still be entertaining? You can try it out for yourself in this
project!

In the project "NAO plays soccer", NAO's aim is to score a goal. To do this, it first
needs to detect the ball, move toward it, and then shoot it at the goal.

In this project you need to find the right parameters —depending on the structure of the
pitch or the size of the ball.

Objects required and preparation

(f*--ffq

NF‘

~

- §
,\)'
©
|

Image 2.15.2.1 - Objects required



For this project you need:

®

« Ared ball (minimum diameter: 10 cm; optimum diameter: 15 cm)
« Aflat, non-slip surface with enough space

+ A small goal or goal markers

The red ball is used as a soccer ball as this means we can work with the Red Ball
Tracker box. In order for NAO to really be able to run around, you need a large, flat,
non-slip surface. It would also be good if you had a small soccer goal, but goal markers
consisting of two objects are also okay.

NAO plays soccer

Suggested solution

Basic framework

Ot

: 3
°\E Setup (oererse o
= ”P: E\% 'p:

——
| Striker 0]

& T

"/

+

[

Screen 2.15.3.1 - Basic framework

Method:
1. Create three Diagram boxes
2. Rename the Diagram boxes as Setup, Defense, and Striker

3. Make connections as shown in the screenshot

Sequence of the program: After the Setup diagram, the Defense or Striker diagram is
started depending on the connection. Generally, NAO moves to the ball using the Red
Ball Tracker box.



NAO plays soccer
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The Setup diagram
D EEE

Stand Up Select Camera
> O
= M %I\D N
—
N
Set Language

[

American English (Amel -
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Screen 2.15.3.2 - The Setup box

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1.  Use the Stand Up box
2. Use the bottom input of the Select Camera box
3. Only activate Autonomous Blinking in the parameters of the Autonomous Abilities

box; deactivate the other four

The Defense diagram

Screen 2.15.3.3 - The Defense diagram



Method:
1. Create a Tactile Head box

2. Create a Red Ball Tracker box

®

3. Set the parameters of the Red Ball Tracker box: g
a. Diameter: In the example: 0.1 (use the diameter of your ball!) §
b. Distance X: 0.01 g
c. Threshold X: 0.1 2
d. DistanceY: 0 =
e. Threshold Y: 0
f.  Theta: 0

g. Threshold Theta: 0

4. Make connections as shown in the screenshot

When the diagram is started, NAO looks for a red ball again. Once it finds one, NAO
follows the ball. Once it reaches the ball, NAO defends the ball by standing in front of
it. You can stop NAO at any time by tapping on its head sensors.

The Striker diagram

DT E

Screen 2.15.3.4 - The Striker diagram



NAO plays soccer
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Method:

1. Create a Tactile Head box

2. Create an Only Once box

3. Create a Red Ball Tracker box

4. Set the parameters of the Red Ball Tracker box:
a. Diameter: In the example: 0.1 (use the diameter of your ball!)

Distance X: 0.05

Threshold X: 0.15

Distance Y: 0.2

Threshold Y: 0.15

Theta: 0

g. Threshold Theta: 1

~ o o 0o T

5. Create a Timeline box
6. Inthe Timeline box, create an animation for shooting:
a. Leave some distance between the keyframes as otherwise NAO could fall
over.
b. Always stay within arm's reach of NAO so that you can catch it if it falls!

c. Example sequence for the movement:
+ Bend left knee and push off with the right leg
*  Quickly pull in the right leg
+  Kick with the right leg
+ Squat for stability
+ Stand up after 2-3 seconds

7. Connect the output of the Only Once box to the onStopped input of the Red Ball
Tracker box

8. Make the rest of the connections as shown in the screenshot

The striker is like the defense player with added shooting animation. When the diagram
is started, NAO looks for a red ball. Once it finds one, NAO follows the ball until it
reaches it. Then the Red Ball Tracker box is stopped and the shooting animation is
carried out, which will hopefully get the ball into the goal. You can stop NAO at any
time by tapping on its head sensors.



®

More project ideas

NAO plays soccer

Goalkeeper
NAO can also be a goalkeeper: For example, NAO could sit down quickly

once it sees a red ball.

Penalty

For the penalty you can use the same shooting animation as for the striker.
Make sure that you position NAO close enough to the ball though.




Overview

In the Middle Ages, monks had to spend days and weeks writing out books such as
the Bible. Since the invention of the printing press, this has no longer been necessary.
But how well can robots perform this writing task?

In this project you can teach NAO to draw and write. NAO draws an arrow pointing to a
printout of NAO's head. And NAO writes its own name.

Note: You need a lot of patience for this project as you will have to repeat some steps
several times to get a good result.

Objects required and preparation

Image 2.16.2.1 - Objects required 1 Image 2.16.2.2 - Table variation 1

Image 2.16.2.3 - Table variation 2 Image 2.16.2.4 - Table variation 3



For this project you need:

@

+ Something to write with (recommended: pencil)

+ A writing surface (dimensions in the suggested solution: height 39 cm, page length
50 cm)

+ Elastic bands (not recommended: adhesive tape, as it could leave marks)

« A printout of NAO's head (width: 10 cm)

P

fy &

T—

/

NAO learns to draw and write

-

Image 2.16.2.5 — Fastening

You can fasten a pencil to NAO's hand using an elastic band as shown in the "Fastening"
image above.

Suggested solution

Basic framework

S e
= Setup Arrow IE|_/_|

EI\E El\m Name )
I | To =) o i T

Screen 2.16.3.1 - Basic framework

(+]

Method:
1. Create three Diagram boxes
2. Rename the Diagram boxes as Setup, Arrow, and Name

3. Make connections as shown in the screenshot



NAO learns to draw and write

Sequence of the program: After the Setup diagram the arrow is drawn and then the
name is written. Note that the two tasks are performed with different hands!

The Setup diagram
R B2
LStand.Up El\|:5,electCan'era |:= l'g i
o T e

N

L Set Language D
|

[

American English (Amei -

Screen 2.16.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate Autonomous Blinking in the parameters of the Autonomous Abilities

box; deactivate the other four

The Arrow diagram

Lift Pencil Right Arrow Head ‘Arrow Shaft Lower Penl Righ
=) = =
L'ET AR LR

Screen 2.16.3.3 - The Arrow diagram

]
Text Edit e T | C
E\U That's me. = E
\

Method:
1. Create four Timeline boxes:
a. Lift Pencil Right: In this diagram the pencil is lifted sideways above the
tabletop (this is necessary so that NAO doesn't bang into the table)
b. Arrow Head
Arrow Shaft
d. Lower Pencil Right: This animation is the Lift Pencil Right animation in

reverse



Create a Text Edit box

Set the text to something like "That's me."

@

Create a Say Text box

o &~ 0D

Make connections as shown in the screenshot

In this diagram NAO draws an arrow pointing to NAO's head. Once the arrow has been
drawn, NAO says that this is NAO's head.

-
NAO learns to draw and write

Image 2.16.3.4 - Lifting sideways

You need to create the keyframes for the animations depending on the height of your
table, otherwise NAO writes in the air or bangs into the tabletop.



NAO learns to draw and write

The Name diagram

TrcotHA] )

| S it |

T el
| Gl |

o

Screen 2.16.3.5 - The Name diagram

Method:

1. Create five Timeline boxes:

a.

b.
C.
d.

e.

o~ DN

Make

Lift Pencil Left: In this diagram the pencil is lifted sideways above the
tabletop (this is necessary so that NAO doesn't bang into the table)
N

A

@)

Lower Pencil Left: This animation is the Lift Pencil Left animation in reverse

Create a Text Edit box
Set the text to something like "My name is NAO."

Create a Say Text box

connections as shown in the screenshot

In this diagram, NAO writes its own name with its left hand. After it has written its

name, NAO introduces itself.
You need to create the keyframes for the animations to match the height of your table.

More project ideas

Your own name!
It's not just its own name that NAO can write, it

can write yours, too!




NOTES
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QOverview

Digital assistants are becoming more and more popular. They can wake you up, list
your appointments for the day, and tell jokes. Yet these are just virtual tasks that they
can carry out. Can we go a step further and have them perform tasks in the real world
such as shopping in a supermarket?

NAO stands with its left hand on the shopping cart, pulls a flower into the cart using a
loop with its right hand, pushes the shopping cart further, sees cookies, doesn't want
to eat cookies, and then goes to the checkout.

Objects required and preparation

Image 2.17.2.1 - Objects required



For this project you need:

+ A sales stand or shelf (height in the suggested solution: 35 cm)

+ An object to buy with a loop attached

+  Some wire, pipe cleaner, string, etc.

+ A shopping cart to push (height in the suggested solution: 23 cm)

The sales stand should be slightly lower than NAQ's shoulder. To enable NAO to grip
the object securely, its fingers are not used; instead its hand passes through a loop.
Make a loop from your chosen material that is a few centimeters larger than NAO's
hand. Then attach it to an object to buy. Your sales stand can look like the one in the
"Objects required" image above.

As NAO also needs to recognize the object, a Vision Recognition Database is required.
To create this, put NAO in the start position and save the object. Don't forget to upload it!

Suggested solution

Basic framework

e
Setup Recognize Flower o
IE E‘\E E‘\E:l'ake Flower Cor \E‘\ Rejoct Cookies T ® o
NN
a, >

Screen 2.17.3.1 - Basic framework

Method:

1. Create three Diagram boxes

Rename the Diagram boxes as Setup, Recognize Flower, and Reject Cookies
Create a Timeline box

Rename the Timeline box as Take Flower

Create two Move To boxes

Rename the Move To boxes as Continue Walking and Walk To Checkout

Set the X-parameter of the Continue Walking box to 0.3

Set the X-parameter of the Walk To Checkout box to 1

© ©® N o 0o A~ Db

Deactivate "Arms movement enabled" in both Move To boxes

10. Make connections as shown in the screenshot

®

NAO goes shopping




NAO goes shopping

{/

Sequence of the program: Once NAO recognizes the flower, the Timeline is used to put
it in the cart. Then NAO continues pushing the shopping cart, says that it doesn't want
to buy any cookies today, and finally walks to the checkout.

The Setup diagram

|3 R | -t . |
| bl | G i
Stand Up Select Canera Im;
B
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Screen 2.17.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Use the Stand Up box
2. Only activate Autonomous Blinking in the parameters of the Autonomous Abilities

box; deactivate the other four

The Recognize Flower diagram

(2 el w0 goce srommrolrecmgnee Fomer |
Look At Vision Reco. o} Text Edit Sy Tet | o
| 3] !’ﬁ\. B%-%g}‘él?ﬂ ;Y»?:; :taobsj;tiitf.ul flower! I'm D\I% El ©
& L \

Screen 2.17.3.3 - The Recognize Flower diagram

Method:

1. Create a Look At box

Set the Y-parameter so that the object is recognized (here: -1)

Create a Vision Reco. box

Create a Text Edit box

Set the text to something like "What a beautiful flower! I'm going to buy it."

Create a Say Text box

S A T

Make connections as shown in the screenshot



NAO looks at the object here and then recognizes it. If you have problems with the
object recognition you can check the troubleshooting section.
The Take Flower timeline

®

Screen 2.17.3.4 - The Take Flower timeline

NAO goes shopping

Method:
1. Set the keyframes for the movement:
a NAO puts its hand through the loop
b.  NAO lifts up the object
NAO moves its arm to the shopping cart
NAO puts down the object

NAO moves its arm to its side

- 0o o 0

Last keyframe: Suitable arm position for pushing the shopping cart
In this timeline the animation is played that is used to take the object.

The Reject Cookies diagram

Look At Text Edit

;a“ I don't want cookies today.
Let's go to the checkout!
..,, i

ok At (1)

E\E .l%\.

\u

Screen 2.17.3.5 - The Reject Cookies timeline

Method:

Create a Look At box

Set the Y-parameter so that NAO looks at the other object (here: -1)

Create a Text Edit box

Set the text to something like "I don't want cookies today. Let's go to the checkout!"
Create a Say Text box

Create a Look At box

N o o bk~ 0 Db =

Make connections as shown in the screenshot

After pushing the shopping cart a short way, NAO looks at the cookies but doesn't feel
like eating them today. So NAO walks to the checkout.



Playing dice with NAO

Overview

Do you want to show people all the cool programs you've created for NAO? You can
choose them with a die!

First of all, the player throws the die with the Naomarks. Then you show NAO the top
of the die and it performs the corresponding program.

Obijects required and preparation

Image 2.18.2.1 - Objects required 1

| Project files & X

NAO-Steuerung
;

& @
v behavior_1
[] behavior.xar

> html

> transfations
20 NAO-Steuerung.pml
=] manifest.xml

Screen 2.18.2.2 — Objects required 2



For this project you need:

@

+ Adie
+  Printed Naomarks (recommendation: A5 format)
« Several Choregraphe projects that are installed on NAO

For this you need a die with different actions on the sides for NAO to carry out. For
example, you can write on a paper die with a pencil or use a die with cards you can
change. It makes sense to laminate the cards so that you can reuse them.

Playing dice with NAO

You can install projects on NAO by clicking on the button at the top left in the "Robot
applications" (see Screen 2.18.2.2 — Objects required 2).

Suggested solution

Basic framework

i
Eb\zs;art Condition

Screen 2.18.3.1 - Basic framework
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Method:

1. Create three Diagram boxes

2. Rename the Diagram boxes as Setup, Start Condition, and Naomark

3. Add an output with the data type "Bang" to the Start Condition diagram
4

Create a Raise Event box and set the key parameter to something like

"dicegame/again”
5. Add an output from ALMemory on the left, name of the event in this suggested
solution: "dicegame/again”

6. Make connections as shown in the screenshot



Playing dice with NAO

) ﬁl‘%

Sequence of the program: After the Setup and Start Condition diagrams, NAO looks

for a Naomark. If it finds one, another diagram or behavior is started. When it is
finished, the game starts again and NAO looks for another Naomark.

LU S/

The Setup diagram
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Screen 2.18.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects". In this
project you need to be aware of the following points:

1. Create a Stand Up box
2. Only activate Autonomous Blinking and Background Movement in the parameters

of the Autonomous Abilities box; deactivate the other three.

The Start Condition diagram

head sensor to play.

Screen 2.18.3.3 - The Start Condition diagram

The structure of the Start Condition diagram is explained in "Structure of the projects".
In this project you need to be aware of the following points:

1. Set the text of the left Text Edit box to something like "Do you want to play dice
with me? Tap on my front head sensor to play."
2. Set the text of the right Text Edit box to something like "Throw the die and hold

the top side up to me so that | can see it."



The Naomark diagram

@

SOEE

Playing dice with NAO

Screen 2.18.3.4 - The Naomark diagram

Method:
1. Create a NAOMark box
2. Create a Switch Case box
3. Insert the Naomark numbers into the Switch Case box
4. Add a box for each case, examples:
a. Connect a Text Edit box with a Run Behavior box to start a behavior installed
on NAO
b. A Timeline box with an animation
c. A Diagram box with a small program

5. Make connections as shown in the screenshot

Once a Naomark has been recognized, a specific program is started.
You can decide for yourself which programs to assign to the various Naomarks. It is
also worth incorporating your projects from the previous chapters of this book here.

More project ideas

Card game

Instead of a die you can use cards turned over
on a table.




Your own Basic Channel!

QOverview

The Basic Channel is a program that allows you to talk to and interact with NAO. This
program can be used as entertainment at home or as a source of information in public
places, for example. In the future you could be able to have a conversation with NAO

just as you would with a person.

In this project you will program your own Basic Channel. There are endless possibilities
available to you for designing your Basic Channel. You can talk to or play with NAO
and much more!

Objects required and preparation

| Robot applications g X
@-@ & & -
Name h

> c .lastUploadedChoregrapheBehavior
> M Follow me
ﬁﬁ Language English
] Language German
@ language Japanese
> ; NAO plays rock-paper-scissors
> ; NAO recognizes famous faces

> ; NAO recognizes traffic signs

> @) Plying bal with NAO

Dialog Inspector Robot applications y

Screen 2.19.2.1 - Objects required

For this project you need:

+ Optional: Several Choregraphe projects that are installed on NAO



As a general rule you don't need to prepare anything for the Basic Channel, however if
you want to start your own programs you need to install them on NAO first. They are
then displayed in the "Robot applications".

You can install projects on NAO by clicking on the button at the top left in the "Robot
applications" (see Screen 2.18.2.2 — Objects required).

Suggested solution

Basic framework

Setup \El\izt'alkWithNAO B >
o+
= o =

Screen 2.19.3.1 - Basic framework

Method:

1. Select the relevant language on the left from among the supported languages in
the Project Properties

2. Create a Diagram box and set the name as Setup

3. Create a new Dialog box with topic in the relevant language

4. Add a currentTime input with the "String" data type and a getTime output with the
"Bang" data type to the Dialog box

5. Create a Python Script box

6. Add a getTime input with the data type "Bang" to the Python Script box

7. Add a currentTime output with the data type "String" to the Python Script box

8. Make connections as shown in the screenshot

Sequence of the program: After the Setup diagram the Dialog box is started so that
you can talk to NAO. The Python Script box is needed so that NAO can tell the time if it
is asked.

@

Your own Basic Channel!




@

Your own Basic Channel!

The Setup diagram
I e o

Set Language

=

American English (Ame ~

Screen 2.19.3.2 - The Setup diagram

The structure of the Setup diagram is explained in "Structure of the projects”. In this
project you need to be aware of the following points:

1. Use the Stand Up box

2. Only activate Autonomous Blinking and Background Movement in the parameters

of the Autonomous Abilities box; deactivate the other three.

The Dialog box

Script editor

Dialog/Dialog_ged.top n

topic: ~Dialog()
language: ged

# Defining extra concepts out of words or group of words
#concept: (hello) [hello hi hey "good morning™ greetings]

NOowv b WwWN e

# Catching inputs and triggering outputs
#u: (e:onStart) SonStopped=l

o

# Replying to speech
#u: (~hello) =~hello

(el el =
N = O

=

n1 [Find  ~| ||T

Screen 2.19.3.3 - The Dialog box

In the Basic Channel, talking to NAO is a main function. You can realize this using a
dialog. Here is a small example of a Basic Channel dialog:



Method:

1. Add the following source code to the topic you have created:

# Concepts

concept: (hello) [hello "good morning" hi]

concept: (naohello) “rand[hello hey "hi there" "nice to
see you! "]

#Start
u: (e: onStart) Hello, I am NAO.

#Smalltalk
u: (~hello) ~naohello
u: (["how are you {doing}" "are you well"]) I'm fine, and
you?
ul: ([good super]) Super, I'm glad!
ul: ([not so good "not good") That's a shame.
u: (bye {NAO}) Bye! $onStopped=1
u: (stop) Bye! $onStopped=1

#Info: Information about NAO

u: (what is your name) My name is NAO, nice to meet you!
u: (where do you live) I live at the Bertha von Suttner
High School, in Neu-Ulm.

u: (can you swim)I can surf the internet but I can't

swim yet unfortunately.

# Interaction with NAO
u: (what time is it) $getTime=1

u: (e: currentTime) S$ScurrentTime

u: ("rock paper scissors'") Okay.

“start (rockpaperscissors/behavior 1)

“wait (rockpaperscissors/behavior 1) What else do you
want to do?

You can use this dialog to talk to NAO. However, you can also start installed programs
using the path (in the source code: start(behaviorpath)). If you want to perform more
complex sequences, you can do this using inputs and outputs of the Dialog box. You
can expand this dialog however you like, for example by extending the Smalltalk
section or talking to NAO about a specific topic (e.g. programming).

@

Your own Basic Channel!
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» » 4

W &
w L] ®

e Python Script box

(]
c Script editor x
C
(0] Python Script (£
<
O 1 E] class MyClass (GeneratedClass):
20 def __init__ (self):
_9 7 GeneratedClass._ init__ (self)
7] 4
© s def onLoad (self):
m 6 #put initialization code here
7 pass
c 8
; = def ‘onUnload (self):
o 10 #put clean-up code here
— 11 pass
=} 12
o 13[] def ‘onInput_onStart(self):
>— 14 #self.onStopped() #activate the output of the box
15 pass
16
17[=] hef onInput_onStop (self):

18

Ln 17

19 self.onStopped() #activate the output of the box
29

self.onUnload() #it is recommended to reuse the clean-up as the box is stopped

| IR

Screen 2.19.3.4 - The Python Script box

Method:

1.

In this source code, the current time is determined before the time to be spoken is

Add the following source code to the method onlnput_getTime(self):

def onInput getTime (self):
# Get date
currentTime

datetime.datetime.now ()

output_text = "It is " + str(currentTime.hour) + "
str (currentTime.minute) + "."

self.currentTime (output text)

self.onStopped()

+

assembled and converted into a string. Then the string is issued and said in the Dialog
box.
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Template: NAO remote control

Overview

If your notebook or laptop is heavy and the battery doesn't last very long, it can be
difficult to spend long periods presenting NAO to an audience with Choregraphe, for
instance. But did you know that you can also control NAO and send commands via a
web browser? This chapter shows you what such a website can look like.

Objects required and preparation

Project files & X |Robot applications 8 X
- —] “soe
@-@ &* & ©
NAOQ remote control =
Name h
Properties > c .astUploadedChoregrapheBehavior
@ @ > ﬂ Follow me
' %E Language English
v behavior_1
=] Language German
[ ] behavior.xar
> heml ® Language Japanese
> translations > c NAO plays rock-paper-scissors
(C) 20 NAO remote control.pml > G NAO recognizes famous faces
N\ .
& manifest.xml > c NAO recognizes traffic signs
> c Playing ball with NAO
Dialog Inspector Robot applications y
Screen 2.20.2.1 - The control project template Screen 2.20.2.2 - Robot applications

For this project you need:

+ The control project template from the virtual archive

+ Optional: Several Choregraphe projects that are installed on NAO

The template can be found in the Virtual Archive. You can install the control project on
your NAO by clicking on the button at the top left in the "Robot applications" (see
Screen 2.20.2.2 — Robot applications).

This project is structured differently from the ones in the previous chapters as the flow
diagram from Choregraphe is not used. You will work exclusively in the html folder of
the project. To save you building the control website from scratch, you can use the
project template. The template already contains the html folder with the HTML,
JavaScript, and CSS files.



Functions of the remote control

®

Here is an explanation of the buttons:

NAO V6 - Remote Control

+ Template button: This is the template for a

control button. You can find out how to
Battery charge: 44% program this button below.
_"e"":“"_ + Battery level: The current battery level is
shown here.
+ Speed slider: You can set NAO's walking

speed here. The further to the right the slider
s is, the faster NAO walks. On a poor surface
you need to make sure that the speed is not
too high. That means that the slider
shouldn't be to the right of the middle.
+ Forward, Left, Right, Back: You can use
these buttons to make NAO walk forward/

Template: NAO remote control

Back

Volume: 78% backward and turn.
+ Stop: You can press this button to stop
‘ NAQO's movement.
* +, -2 You can make the volume louder/quieter
here.
+ StopAllBehaviors: This stops all behaviors
that are currently running on NAO. Don't
- eebertha-von-suttner worry, nothing bad can happen here!
+  Posture Stand: This button moves NAO into
the standing position. WARNING: If NAO is
sitting down, you shouldn't use this button!

+ Photo: You can take a photo with this button.

+ Video: You can start and stop recording a
video here.

+ Video Res: Here you can change the
resolution of the video recording.

+  Shutdown: Here you can shutdown NAO.

+ Reboot: Here you can reboot NAO.

Screen 2.20.1.1 - NAO V6 control

You can access the remote control by typing
“[IP-ADDRESS]/apps/[Application ID])/index.html” into the address bar.




Template: NAO remote control

Suggested solution

The index.html file

Screen 2.20.3.1 - The index.html file

The HTML file is the bare bones of the website. If you want a new button, you can
insert the following source code into the template:

<button id="btnTemplate" onclick="onBtnTemplate"
class="controlBtn">Templatebutton</button>

Here is a brief description of the attributes from left to right:

+ id attribute: The value of this attribute is a unique name for the button. The name
should be clear and state what the button does.

+ onclick attribute: The value of this attribute is the name of the JavaScript method to
be invoked when the button is pressed.

+ class attribute: The value of this attribute is the class name of the button. You can
use classes to ensure that the control buttons have a uniform design.

+ Text between <button> and </button>: You can see this text on the website.

Now you have inserted a button into the website but it doesn't do anything yet. To
make it do something, you need to use the JavaScript programming language.



The javascript.js file

var session;
var volumeOutput;

G w e

T * Template of a comtrol button. You can copy and edit this template.
*/

3
7 Hfunction onbtnvVorlage() {
8 Qisession (function (session) {
session.service ("ALBehaviorManager”) . then (function (ALBehaviorManager) {
10 ALBehaviorManager.runBehavior ("projectname_template/behaviorname_template”) ;
1 b
12 b
13 }
14
15 [Fwindow.onload — function () {
16 getvolume () ;
17 QiSession (function (session) {
18 session.service ("ALBattery”) .then (function (ALBattery) {
19 ALBattery.enablePowerMonitoring (true) ;
20 var promiseh = ALBattery.gstBatteryCharge();

promiseB = promise.then (function (value) {
batterycharge = parselnt(value);
console.log ("B y char " + batterycharge + '%');

Template: NAO remote control

24 document . getElementById ("Bat harge") .innerHTML = "Battery charge: " + batterycharge.toString() + "&";
25 BE

26 b

27

28 session.service ("ALPhotoCapturs”) . then (function (ALPhotoCapture) {

29 ALPhotocapture. setResolution (4) ;

30 n;

31

32 session.service ("ALVideoRecordsr”) .then(function (ALVideoRecorder) {

33 var promiseA = ALVideoRecorder.isRecording();

34 promise B = p: A.then (function (value) {

35

36

3z ooy Lo 1y v

Screen 2.20.3.2 - The javascript js file

You can use JavaScript to give your buttons different functions If you want your button
to start a behavior installed on NAO, you can use the following source code:

function onbtnTemplate() {
QiSession(function (session) {
session.service ("ALBehaviorManager") . then (function
(ALBehaviorManager) ({
ALBehaviorManager.runBehavior ("projectname template/
behaviorname template") ;

)




&

Template: NAO remote control

lRobotappﬁcaﬁons g X
@-@ & & R
Name h

> c .lastUploadedChoregrapheBehavior

v . Application Title

(0 Remove from the robot...
t‘”l behavior_llbehavior.xar »]

I Copy Application ID l

Collapse current Application

Copy Behavior's error log

Screen 2.20.3.3 — Copy project name

Insert the path of the project on NAO into the transfer parameters of ALBehaviorMan-
ager.runBehavior("projectname_template/behaviorname_template"). You can copy the
project name by right-clicking on your project and selecting "Copy Application ID". The
name of the behavior is to the left of the slash.

The stylesheet.css file

@charset "utf-8";

Hbody {
background-color: #FFFFFF;

: "Gill Sans”, "Gill Sans MT", "Myriad Pro", "DejaVu Sans Condensed", Helvetica, Arial, "sans-seri £

14 EH1 {

15 text-align: center;
#CB2027;
~top: 20px;
-b

25 EButton {

30 background-color: #A4ACB1;
31 width: 200px;

32 height: 200px;

33 color: white;

34 text-align: center;

35 font-size: 40px;

37 border-radius: 25px;
BN )

20 gmutonhover {
- #0m2027- v

Screen 2.20.3.4 - The stylesheet.css file

This file is the "clothing" for the website. It determines what the building blocks from
the HTML file should look like. You can use the template file for your control website. If
you want to decide for yourself how your control website should look, you can watch
tutorials on the subject online.
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