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PROLOGUE

Again, Makeblock surprised us pleasantlith a quality product
with very interesting features tht clearly differentiate itfrom
other similar options

Halocode is a programable board with multitude ofsensors
GKAOK OlFyYy 6S dzaSR T ZNbnobasic ko thé G NI A \
most advanced leus, as well as fortraining with robotics By
allowingthe youngest membert use it as a didactic resource for

all kinds of activities, including, of course, the introduction to
robotics.

Although other similar proposals already exist in markie¢ new
Halocodeis notable for its ability to carry out extneely easily
projects related to voice recognition, for example, controlling
lights remotely just like domestic assistants gso much in vogue
now, or send voice messages translated to text from a Halotwde
anywhere in the world

This functionality alsoallows to carry out activities for, for
example, learning English numbers. Its circular structure and the
ring LEDS arrangement, invites us to carry lotitprojects, asthe
watch from book cover that we are sure will shake ughe
wareable lovers.

Finaly, | want to express my gratitude to all the people who have
helped me in this workand, as usuall apologize fothe possible
mistakes that might have been madghe only way to avoid them
would have been leaving blank paper and that my readers
knowwell, it is never an option

Theauthor.
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1.- Introduction

The purpose of this books to provide theoretical and practical
knowledge of roboticsto readers, using Halocode as th&orking
platform. It serves both for setfaining and for educational support
material.

1.3.- What isMakeblock?

Founded in 2012 Makeblock is an

Educational Robéts Manufacturer that _
offers STEAMoroducts The website of the

company isvww.makeblock.om.

1.3.1- Makerline

Makeblock Maker line A (ic@riposed of different robots with metallic
structure, like mBot or Rangelt consists of different mechanical parts

and electronic modules, such as control boards, sensors, actuators,

wheels, axes, beams, cables, etc.

Its undoubted qualities have allowldt to reach more than 140 countries
in a very short time, makinylakeblock one of the actuallgducational
roboticsleadingmanufacturers.

13



Its structural parts, made of reinforced aluminum, are designed so that
they can be assembled easily, providstgbility, which allows to build all
kinds of robots, 3D printers, CNC machines, etc.

The easy and solid union of the pieces makes assemblies very simple and
adapts to practically any project you can imagine.

These robots are based on the popular Arduplatform, so it can be
programmed and controlled from a PC, either through a biSBuetooth
connection

Since current electronics are not simple (connections and circuit design
are the main barrier), Makeblock has designed its own electronic
modulescalled "Me", with a very simple way of interconnecting them
through RJ25 connectors, marked with codes of colsssmake any
robot become a simple "plug and playdcusing orrobotics

Makeblock has a wide range of Me sensors and actuators: bluetooth,
potentiometer, infrared receiver with remote control, proximity sensors,
motors, lights, smoke sensors, LED strips, etc.

In the following sections we describe the maviakeblockmaker line
features

14



1.3.1.1.- Open source

As themanufacturerstates Makeblockwill be Open Source Hardwarer
everwith CCBY-SA3.0licence so that the diagrams, plans and firmware
will always be public.

1.31.2.- Simple and flexible assemblies

Connecting parts together is really simp
and fast its threaded beams allowto
screw any other part along from th
beam without need from using nuts

1.3.1.3.- Programmable withScratch, mBlockand Bitbloq

The Makeblockelectronics arecompatible
with  Scratch, a widespread graph
environment with which you can learn t
program easily. mBlock5 is the Scratch
version developed by Makeblock for thi
product line.

Since May 2017 some Makeblock products can also be programmed with
Bitblog, an environment that, in our opinion, is much more powerful, but
also somewhat more complex.

1.31.4.- Legocompatible

Due he holes distance in the structur:
parts of Makeblock and LEGO is the sar
structural and robotic elements can b
combined with both platforms, that we |
think fits perfectly with the robotics
concept In fact, in our books focused @
the Maker line (mBot and Ranger) we ta |
advantage of thigeatureto carry out some
of the projects.

15



1.31.5.- Easy connections

All of the Maler line products connection:
are "plug and play" by means of RJ
connectors, similar to those of LEGO, a
with colour codes, so that it is not necessa
to solder cables or use prototyping boarc
which allowsfocusedon robotics.

1.3.1.6: Arduino compatible

Makeblock ME sensors and actuaterare Arduino open source
compatibles.

1.3.17.- Other booksby the same author
C2NJ aYl 1 SNE f Bpasstbgoksbyaht Faddauthde:S a S

1  Educational Robotics witmBa and Arduino (ISBM978-8469749326)
1  Educational Robotics witRangerand Arduino (ISBN 978469771709)
1 Domoticseasywith Makeblock (ISBN 978409023752)

Robética Educativa Robética Educativa Domatica facil
con mBot® y Al
con Ma'eblc

1.3.2- Neuron

Neuronis an educational robotics pfarm basedon interconnectable
blocks,with more than 30 different functionalities that allows to carry
out in a very easy way all kinds of STEAM projects

Precisely that simplicity makes it very suitable to introdugmgngsters
in electronics and robotics, but its power and versatility allows it to be
used for all ags and levels.

16



1.3.2.1- Neuronblocks

Each Neuron component N
is assembleq by  [ee—— i 5
compact design closed ' tff;%i;; —
block that provides -

security and durability. i~
; _{)4/ Antenna

_ Reset

Pogo connector

1.3.2.2- Pogoconnectors

The connections between theNeuron
components are made throlg Pogo
connectors, a annector type designed
specifically by the company Everett Charl
Technologies (ECT) to establish tempor:
but safe connections between electron
components

1.3.2.3- NeuronKits

Neuron is available in kits (Inventor, Explorer, Aristd Creative),
although you can also buy single components. The updated prices of the
available components can be found on the Makeblock website:

17



https://store.makebbck.com/index.php?route=product/search&search=
neuron

1.3.2.4: Other booksby the same author

For more information the reader has th Robétlca Educativa

con

Spanish book ¢Educational Robotics witl
b 9] whbyéhe same author(ISBN 978
8409046966)

1.3.3- Codey Rocky

Codey Rocky is a programmable robot specifically designéutrtmuce

in the educational robotics and STEAM projects to children from six years
of age. For this, it combines a simple and attractive robotic hardware with
two very simple and intuitive grajtal programming environments, one

for tablets and smartphones and the otheme, more powerful, for

computers.
r— — ¥
\- Hello World!

ﬂn_-

As its nhame suggests, it is composed from two element® i©1Codey
andother one isRocky.

Characteristicsof Codey Rocky
Dimensiors 102 x95.4 x 103 mm (Codend Rockyassemblejl
Weight 2905 grans (Codeyand Rockyassembledl

18
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1.3.3.1: Codey

Codey is the brain of the robot that, in addition to the processor,
integrates more than 10 electronic modules that can be controlled by
program

Battery LED Infrared receiver
USB Connector On-Off LED
Infrared emitter ’ On-Off Button

RGB LED (State Indicator)

) Light sensor
LED matrix
-.\ 4 / Speaker
Gear Knob - N * Jo
Gyroscope 6 Axis j’ j Neuron connector

3 Buttons (A, B, C) Voice sensor
The processor, an ESP32, is a SoC (System on Chip) designed by the
Chinese company Espressif and manufactured by TSMC. Integrates a
Tensilica Xtensa duabre 32bits at 160Mhz processor WiFi and
Bluetooth connectivity in a single chip.

Since it has a pressor, it allows the load of a program in its memory to
work autonomously. The loading of the program can be done either from
the Makeblock App or from mBlock5.

1.3.3.2: Rocky

Rocky is the vehicle that gives Codey mobility. It has integrated, in
addition to the motors that move its tracks, other sensors and a
connector for Neuron modules, which further expands its possibilities.

19



\
Back Neuron
connector

Neuron connector
under Codey

Double IR receiver-transmitter
(Adjustable angle between 0° and 90°)

1.3.3.3- Makeblock App

The easiest way to use Codey Rocky is with the "Makeblock, App"
available for both Android and Apple, which allows three modes.

1.3.3.3.1: Drive

In this mode the tablet or
smartphone acts as a remot
control from Codey. In addition tc
moving it in different directions
and at different speedsuser can
draw in its LEDSmatrix or apply
different combinations of sounds
expressions and movements

It is therefore a way for thgoungerto have fun with Codey.

20



1.3.3.3.2- Draw and Run

In this mode the user draws a pal
on which sounds and colors cae
included.

Pressing "Play", Codey Rocky v
follow the path by executing the
instructions that he finds to emi
sounds or turn on lights.

It is a conceptual way tmtroduce
the youngerin the programming.

1.3.3.3.3: Code

This mode allows Codey Rgckrogramming using a block graphical
environment very similar to mBlock5

4 Cadigo
’ (& oo o O] - 0 =
b=

S, af
o il

B |

v i v ) =t e

) s A LED e o

1.3.34.- ProgramingCodey Rocky

Codey has its own processor, so we can load programs into its memory so
that it executes them autonomously. As usual in Arduino, the board can
only contain a program that is executed when starting the robot. It can be
programmed with the Makeblock App or with mBlock5.

21



1.3.3.5: Other booksby the same author

For more information the reader has th
Spanishbook ¢6Educational Robotics witl
Codey Rog é By the same author(ISBN
978-8409067527)

Robética Educativa
con

Codey Rocky

Ernesto Martinez de Carvajal Hedrich

1.3.4-Halomde

HaloCode is a programmablsmall

board that integrates  some
components

I Button

i 4 Contact sensors

1 Microphone

T 12RGB.EDS

T WiFimodule

In section 2 the Halocode is full detailed.

Halocode can be programmed from a computer (PC or Mac) with
mBlock5, a graphical programming environment based on Scratch 3.

In section 3 of this bookBlock5environment isdetailed explained

1.4.- On line suppport

Makeblock offers a website where users can faldkinds of resources
and didactic material for their products:

22



https://www.makeblock.com/support

We are here for you

= A

Product FAQ Warranty Warranty
Materials Information Instructions

1.5.- Focus of the book

The content of this book is structured as follows:

1 Explanation of Halocodgensors and actuators
1 Explanation of the mBlock5 programming environment
i STEAM robotic projects using mBlock5

Many of the projects allow activities to promote "training in robotics",
taking advantage of the possibilities of Halocode, along with its graphic
programming environment, toing the reader taoboticsworld and use
the completed projects to achieve the following objectives:

1 Access curricular contents from a different way.

I Overcome daily challenges putting into practice concepts and
cognitive skls related to different curricular areas

1 Improve in the programming languagasa natural and playful

way.

Develop learning by research. Learning by trial and error.

Consider the educational robotics as anotlearning resource.

Enlistinterest in the world of robotics and home automation.

=a =4 =4

23


https://www.makeblock.com/support

1.5.1.- STEAMPhilosophy

STEM, without the A, is the acronym of the names of four academic
disciplines: Science, Technology, Engineering and Mathematics

Educational initiatives or projects orienteédwards the STEM philosophy
aim to combine these four subjects to develop an interdisciplinary
approach to the teaching and learning process, also incorporating
contexts and situations of daily life, and using the necessary technological
tools.

The Europea Commission bet decidedly by this methodology, as
evidenced by the more than 13 million euros that it planned to devote in
the period 20142020 © subsidize initiatives aimed tmcreasing the
attractiveness of scientific studies and the interest of yopegple in the
STEM philosophy.

However, despite the projection of this philosophy, the reality is that
since the beginning of the 2000s there has been a considerable decline in
the proportion of students in STEM disciplines, something that contrasts
with the growing demand for this type of profiles in the labor market.

More recently there has been a change in trend in STEM actions, possibly
due to the rise of the maker philosophy and -ileyourself (DIY)
movements, as well as the inclusion in the eduaagidfield of promotion

of creative thinking and work based on more competent and productive
activities.

On the other hand, it is evident that the combination of STEM disciplines
when carrying out projects, requires incorporating an original, attractive
and efficient design, as reflected in thése of the "maker", DIY (div-
yourself) and DIWO (Da with others) philosophiesthat have shown
that only when artistic and creative skills are combined with STEM
education, aspects such as innovation and desiga, development of
curiosity and imagination are valued, the search for divesaations to a
single problem.

All of which has led to the natural incorporation of the A of "Arts" to the
acronym STEM, giving rise to STEAM: Science, Technology, Engineering
Mathematics & Arts, a methodology that, without having assigned a
name or an acronym, many technological teachers already used for a long
time.

24



In 2003, matching up with the third generatic
of the iPodpresentation the New York Time
includein an article the following sentence fror
Steve Jobs:

Design is not just what it looks like and feels
like. Design is how it works.

1.5.2.- Teachng in Robotics

"Teachingn robotics" focuss on learning of robotics itself:

1 Specific robotics components
1 Programmindalgorithm, program

1.5.3.- Teaching withrobotics

"Teachingwith robotics" focugs on any subject, whether technological
or not, using robotics as an educational technological resourceéhitn
case, robotics, insteatthe aim,it is themedium.

In this book we will see projects made with Halocode that can then be
used to carry out educational activities. An example of this would be the
project "4.2.3- Control the lit LEDS numbgthat allows to use Halocode
as a didactic resource fordening numbers in English.

THE NUMBERS

) 0 v, (D
P
= '

ne Two Three

189 10

Six Seven
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2.- Haloode components

In the same way that the brain of living beings receives information
through the senses and coordinates and moves the limbs, robots can
interact in different ways with the environment, depending on the
sensors and actuators used.

2.1- Integrated sensors in Halocode

Sensors are the elements that give the robot "senses”, such as touch,
sight, hearing, balance, etdén the following sections we will see the
sensors that will be used in this book, startimigh those that incorporate

the Halocode board.

2.1.1- Button

Halocode has a singldue button, located in
the center of the board

A button is a sensor which returns a logic
value based on its state:

1 True(logical }if pressed

1 False(logical Q if not pressed

When the button is used to select options or toggle states (such as
turning an LED on or off) it is convenient to include a waiting time of
about 0.3 seconds since, being theopessor much faster than useas
long as the user believes thperforms a single press, the processor may
have checked the status of the button tens or hundreds of times.
Another, more efficient option is to wait for the button to be released.

2.1.2-Touch sensor

The four golden colored connection Halocor
pins are als@ouch sensors.

Conceptually this type of sensor, also kno\
as a capacitive sensor, is very similar tc
push button but, unlike this one, it does n¢
need to be pressed, since it is enough
touchit to activate it

26



2.1.3.- Sound and voice sensor

Halocode integrates a soundensor and
voice sensar

This sensor gives Halocode a sense simila
the sense of hearing capable, not only
measuring the intensity of sound, but also
interpreting it, which allows interesting
applications, such as for example that tt
user can turn on or off the LEDS with tl
voice

By means of this type of sensor it is possible to carry out a multitude of
devices such as a sound level meter (instrument thaasures the
ambient sound), sonic alarms or a fun light noise for the classroom.

2.1.4.- Gyroscopic and accelerometeensor

Halocode has a gyroscopic sensor ¢
accelerometer, which allow to measure tr
angular movement and acceleration in the
axes.The gyroscope range is-£80° on the X
axis and +-90° on the Y axis, whilghe
accelerometerangeis +-8g.

With this component we can detedtoard
rotation and accelerations as well a#ts
position in its3 axes.

~.

Transverse axis

(Y)

Longitudina/l axis
X
- Roll Pitch

Longitudinal axis rotation Transverse axis rotation
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2.1.5- Connection pins

Halocodeboardhas 6 connection pins identifiable by its golden color:

PIN O
Type: digital

PIN 3
Type: analogical

WIDEPINS

Power PIN
3.3 Volts Aol -
: I (ARNRRY
:::'II!IIIII
PIN 1 PIN 2
Type: digital Type: analogical
GND Ground Never connectirectly to the powerpin.
3V Input or output3 volt power.

If the board is powered either through the USB connect
or the battery, this pin workas output power Otherwise,
it can be used for power input

NedNJ O2yyS80d RANBOGE R G2

0, 1,
3

2 and | Input or output signal, both analog and digital.

2.1.51.- Input and outputpins

The four large pins allow the connection of componettiough cables
equipped with crocodile clips.

Although crocodile clips hold the cab
tightly, they can easily rotate, makin
contact with adjacen pins, which could
damage the bard. The structure proposec

in section 2

short circuit by clamping the clamp on
metal screw fixed to each pin

The 4 pins

.9.2 reduces the risk of causin

can be used fdigital (ie: binary)inputs andoutputs and for

analog outputs(ie: valuesbetween 0 and 1023).
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On the contrary fomnalog inputs(valuesbetween 0 and 1023) only pins
2 and 3 can be used.

2.1.5.2- Powerpin

The pin labeled "3.3 V" provides power to tt
additional sensors or actuators connedtto
the Halocode board.

If crocodile clips aresed, it must be avoidec
that these makes contact with other
components or pins of théoard, since this
could be damaged.

2.1.5.3- Ground pin

The pin labeled "GND" is the grour
connector for the additional sensors ¢
actuators that we conneetd to the Halocode
board.

If crocodile clipsre used, it must be avoidec
that these makes contact with other
components or pins of théoard, since this
could be damaged.

2.2 - Additional sensors

The Halocode board hasonnector pins for additional Arduino sensos
and actuators You can connecto Halocode without the need for
protoboards or resistors, which makes omds much easier and allows to
focus in robotics.

The connection of the free protoboard components tbet Halocode
board is very easy.

Simply slightlymodify the supplied wirechangng the connectos from
the board sideby threecrocodile clips, for whictvelding is not required.
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Once this change is made, the component can be directly connected to
the Halocode board (G with GND, V with 3V and S with 0, 1, 2 or 3), as
shown in theimage.

It is important to keep in mind that the crocodile clips do not make
contact with each other owith other components of the boargince;
otherwise, it could be damaged.

Although mBlock5 programming environment does not have a specific
block to manage these components, generic blocks are available for
reading and writing, both analog and digital valuasthe boardpins

- 4 r -
l - |
- | iy

h___d
In the following sections we discuss the sensors and actuators of other
manufacturers that are used in the projects in thisok.

-
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2.2.1.- Potentiometer

A potentiometer is a variable resistor. That is,

electronic component that makes it possible to regule

the intensity of the current (the amount of electricity
circulating in a circuit. A clear example are the contr ﬁ

that allow adjusting the volume in the music equipment

It is a very useful robotisensor since it serves to select values, regulate
speeds, light intensitigsetc.

In the followingdiagram we show how to connect ib the Halocode
board:

1 Signal wirg( ): pin3 (could also connect on pin) 2
1 Power wire(red): pin 3.3 Vols
1 Ground wire(blacK: Groundpin (GND)

2.2.2.- Light sensor

The light sensor allows Halocode to measure the inten
of light, which gives it a certain capacity for monochrot
vision, not to see images as a whole, but rather the le
of ambient light.

This functionality opens the door to the development i
projects such as photometers, twilight switches, etc.

31



It is an analog digital component, sonitust be connected in one of the
analog digital pins (2 @) in a similar way adescribed in section 2.2.1.

2.2.3.- Temperature sensor

The temperature is a magnitude referred to tt
common notions of hot, warm or cold that people ci  gf« | e
perceive through themo receptors, located in the “§ - ’i%‘
skin, of cold and heat, called Krause corpuscles

Ruffini corpuscles respectively

We can determine the numerical value of tr

magnitude by means of the analog temperatu g
sensor TMP36 oElecfreaks, capable of measuri ‘ |:§.
temperatures in a range between55 and 125

degrees centigrade with an accuracy of @.5.

It is an analog digital component, so it must be connected in one of the
analog digital pins (2 @) in a similar way agescribed in section 2.2.1.

2.2.4.- Soil moisture sensor

This sensor determines the soil moisture

measuring the conductivity between the tw 3
probes and returning an analog value between <& ‘!’s__,.{_
and 1023. Since water is a good conductor
electricity, thehigher the humidity, the greater the ’-g%
measured current

With this type of sensor you can, for example, control the humidity of a
plant or, even, proceed to its irrigation when necessary.

The mBlock5 programming environment does not have a specific tdock
manage it, so we will use the direct reading block of the pin to which it is
connected.

It is an analog digital component, so it must be connected in one of the
analog digital pins (2 @) in a similar way agescribed in section 2.2.1
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2.2.5.- PIRsen®r

The acronym PIR corresponds to "Passive InfRared", a type of sensor that
measures the infrared (IR) light emitted by the objects that arétsn
vision field One of the most common applications of this type of sensors
is motion detectors, either in aten systems or in automatic lighting
systems

The term passive refers to the fact that PIR devices do
generate or radiate energy to achieve detection, k
operate exclusively on the basis of the energy emitted
the objects.

On the other hand, it ismportant to keep in mind that PIF
sensors do not detect or measure "heat", but the infrar
radiation emitted by an object, although this is usua
proportional to the temperature of the object. For thi
reason, detectors based on PIR sensors can aksc -
activated by the movement of hot objects.

It can be used for the detection of people and animals, within a range of
action ofabout 5 meters and a beam of 9@pening. If something hot
moves within that range the sensor activates the digital output t®nce
activated it takes a few seconds to return to 0.

-
o
a
=
w
7
=
o

It is a binary digital component so it can be connected to any of the pins
on the Habcode board, similar agescribed in section 2.2.1.

2.2.6- Flame gnsor

The flame sensor is based on an infraright

receiver that is extremely sensitive to the speci a
wavelength that flames emit (around 760nm .:' m z.
although they can give false positives with cert: :

lights.

Although it is intended to detect flames, it must be taken into account
that it only supmrts temperatures of up to 85 degrees Celsius, so it must
be kept at an adequate distance from the flame.

It is a binary digital component so it can be connected to any of the pins
on the Habcode board, similar adescribed in section 2.2.1
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2.3.- Actuators integrated in Halocode

An actuator is a device capable of transforming hydraulic, pneumatic or
electric energy in the activation of a process with the purpose of
generating an effect on an automated process

The actuator receives the order of a regulator or controller and
accordinglygenerates the order to activate a final control element, such
as a valve.

2.3.1.-RGBLED

Halocode has integrated 12 RGB LE
forming a ring. Each RGB LED is madefu
three monochrome LEDS one of each
primary color: red, green and blue.

The &ronym RGB stands foed, green and
blue colors By combining these thre:
primary colors you can get amplour from
the spectrum.

In mBlockS_.ED RGB s controlled with several specific blocks ttediow
to indicate acolour name or the value of each componeatlour (red,
green and blue).

2.4 - Additional actuators

As we saw in section 2.1.5, the Halocode board has pinghich
additional sensors and actuators can be connected.

The additional actuators that we will use in this book will be, like the
sensors, compatible with Ardud and prototyping board free

2.4.1.- Buzzer

A buzzer is a passive electooustic transducer (there ar
also active transducers) that produces a mono to
continuous sound (usually sharp). It serves as a signalir

warning mechanism and is used in multiple systems, s £
as household appliances, vehicles, etc. .

34



The qualityand power are what you can expect from this type of device,
much lower than a speaker. Even so they are apt for infinity of
applications, even musical, for which it is relevant to know the relation
between the notes and their frequeies

It is a binary djital actuator so it can beonly connectedon Halocode
board pinsD or ], in similarway as described in section 2.2.1

mBlock5 current version does not have any specific block to manage this
type of component, so you have to use the direct write blocksht®
digital pins.

To make a buzzer sound, it is necessary to quickly change its status
between "on" (1) and "off" (0). The faster the state changes, the higher
the frequency.

2.4.2.- Rehy

A relay is a device similar to a switch but, insteachahuallyoperated it
isoperatedby a digital signal to turn it on or off.

In this way, with a low voltage signal, you can control the operation of
equipment that works at 220 volts.

It is therefore the key element to use robotics in home automation
projects (domotic)

Presently they are solid type, known as "S¢

(solid state relay), and the element that mak .4 pessk I
the switch is an optotransistor formed by an LI
that when the control signal is set to 1 emi 2 7 B

light that, when received by a photoresist, allov
electrical courrent passes through the controlle
circuit.

I
w
+

(N1

A relay completely isolates the control circuit (robotics) from the power
circuit (controlled equipment), thus protecting the board and control
elements.

The relays can have one or sevechnnels. Each channel is used to
control the operation of a device. In this book we use shufflannel
relays.
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Each channel had terminals to connect the circuit you want to control.
One of the cables is connected to the central terminal, which is common
to the other two, and the other cable will be connected to the NO
(Normally Openpr NC(Normally Closejerminal depending on whether
you want the idle state to be open (disconnected) or closed (connected) .
The most commn is to connect it to the NO (Mmally Open) sahe
normal state of the controlled equipment is turned off.

The pins associated to each channel of the relay are connected directly to
a digital pin of the Arduino board (we usaly free prototyping board)

and the terminals to the posites and negative cables of the electrical
circuit that we want to controlBy writing a 1 (high value) on the digital
pin to which we have connected the relay, it will be activated, closing the
circuit and, in this eample, turning on the light LEDWriting a 0 (low
value) the relay will deactivate and opehmetcircuit, turning off the LED

LED Conected to NO (Normaly Open)
if the idle state is LED Off.

Digital board
PIN

GVsS

3 volts relay

In section 4.5f the full booka domotic projectis carried out using safe
currents of maximum 25 volts.

2.4.3.- Huid pump

It is a 3V vertical submersible pump than 3
be used for all types of projects. J/

Optionally you can use thilakeblockpump,
with similar characteristics (see project 4.4
of the full book, although it is not
submersible.

Both are controlled indirectly through a rele
(see previous section).
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2.5.- Comunicaton

Halocode has several components for communication, both wired and
wireless.

2.5.1.- USBconnector

Halocode has a mini USB connector tt
serves both to load the pgrams in your
memory and to poweit.

’ A
bo0re

2.5.2.- WiFimodule

The WiFimodule allows Halocode to connect to a netwdrk use, for
example,the loT funcions or to communicate several Amls with each
other.

2.5.3.- Bluetooth module

The Bluetooth module is used teonnect Halocode to a tablet,
smartphone or PC. In the case of the PC it is advisable to use the
Makeblock Bluetootidongle In section 3.2.2 we explain how to connect
the Halocode board via Bluetdat

2.6.- Processr

The processor is the brain of the robots. It
usually located on the "control board" whick
in addition to the processor, usually includ:
memory, input and output ports, US
connection to the computer, a reset buttor
the on / off switch and, optionally, som
additional elements as sensors, actuatorsgla
Bluetooth connection.
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2.6.1.- Hrmware update

The firmware is the nowolatile software (it is not erased when the
Halocode is turned off) that controls the basic functions of an integrated
circuit (chip).Sometimes the firmware has to be updatesither to solve
operating problems or to add new functionalities.

2.6.1.1.- Halocodefirmware update

By connecting a Halocode board to the computer and accessing the
mBlock5 programming environment, it automatically checks if a firmware
update is availablein which case it offers the user the possibility to
update it.

Once the update process is started, it must be avoided that it can be
interrupted.

2.7.- Program

A computer program is a set of instructiot
for a processor to perform a series i
specific  taks.  Without  programs
computers are not capable of any actio
The general set of programs is call
software.

When talking about programs differentiation should be mdukween
the sourceand the executableode

It is called source program or souramde to the written by the
programmer in a particular programming language, more or less close to
human language

Halocode has its own graphical programming environment for PC and
Mac called mBlock®ery friendly and intuitive.

As soon as the program loasl finished, its execution begins. Since, just
like the Arduino boards, Halocode can only contain one program in its
memory, when it is loaded, it replaces the one that had previously
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2.7.1.- Algorithm

An algorithm is a set of wetlefined, ordered andifite instructions or
rules that allowsto carry out an activity following the steps indicated.
They must be complete and should not generate doubts about the
purpose of each of these steps, regardless of whether the reader may not
know how to put it intopractice.

In daily life, algorithms are use
constantly, most of the time
unconsciously, to solve problems

. Is it N =
execute actions. plugged —»| Plugitin
. . in?
A typical example is to solve a proble Jres
with a light bulb. ~ : :
: ; Light bulb™_Yes [ Change |
It is highly recommended to be cle: Burned? »'_"\mebum)

about the algorithm beforestarting to
create the program.

No
Buy another'\‘

L lamp

2.7.2.- Pseudocode

The pseudocode is an informal, although accurate, fegkl description

of an algorithm, which essentially uses natural language together with
some syntactic conventions of programming languages, sash
assignments, cycles and conditional, although it is not governed by any
standard.

It is used to describe algorithms and as an intermediate element during
development, with the great advantage that it requires little extension.

The pseudocode is desighéo make it easier for people to understand
an algorithm, and therefore can omit irrelevant details that, nevertheless,
are necessary in the later development of the program.

The main characteristics of this language are:

1 Itis a simple form of represertian to use and understand.

1 It facilitates the passage of the program to the programming
language.

1 Itis independent of the programming language that will be used.
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1 Facilitates the further development of the program.

A typical example of commonly used pseuadde is a food recipe, but it
can be applied in any activity or process.

This would be the pseudocode for the subsequent development of a
program that is able to calculate the areaasfy rectangle:

While not pressing the X key
Ask the user the base length
Ask the user the height length
Rectangle area = Base length x length height
Display Rectangle a  rea
Ask the user to press any key to continue
or X toend

All the projects in this book include the pseudocode of the algorithm that
is thenprogrammed in mBlock5 although the pseudocode could be used
to develop the program in any other platform.

2.7.3.- Programming

Finally, it remains to write the program from the pseudocode, for which
the programmer must know the specifirogramming language to be
used.

In section 3 the programming resources available in mBlock5 are
described.

2.7.4.- Programming by functions

When solving a problem, it is always better to divide it into smaller
problems, which will be easier to solve.

In programming, the same thing happens, so regardless of the
programming environment or language used, it is always better (if
possible) to split the program into functions that perform simple and
specific tasksWe will touch on this question later.



| do everything! | direct the orchestra.
What a mess! I'm the “Forever loop”
< Ry

2

i

PYTEE
I'm the “Trombone* I'm the “Bass"
I'm the “Drums" | function. function. ) . i
function. I'm the “Cymbals® I'm the “Flute

function. function.

2.8.- Power supply

To operate, the Halocode boamkeeds power, either through the USB
connector or the side connector.

In the case of the USB connector, the power supply can be the computer
to which we have connected it or an external battery equipped \tlitls
type of connector:

If batteries are used, they should be between 3 and 5 volts. In the market
there are batteries of all sizes and capacities. For certain projects, such as
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the watch, the ideal thng is to feed the Halocode boandith a small
battery that we can fix to its back side by means of velcro:

Halocode boarghowered by 3.7 volt LIPO batteries

Just after receiving power, the Halocode board will start and run the
program that has loaded in its memory.

2.9.- Structural parts

At the moment the Halocode boardoes not have additional structural
components. However, as we will see it is very easy to combine it with
LEGO pieces.

2.9.1.- Modding Pc

As usual in the books of this author, a faithful follower of the STEAM
philosophy, the A (As) will be taken into account, which, in this
occasion, will be oriented towards the salled "Modding Pc", a design
style that takes into account the strength, originality and functionality,
that when applied to the PCs, drin this case the Halocodeodrd will
derive in models that leave the components exposed.

2.9.2.- LEGO Technic parts

As in other literary works by this author, we have chosen to use LEGO
pieces from the Technic series to quickly and easily create very modding
designs.
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Frontal view

Back view

The result considers that, besides being functional, it contributes the
artistic component required in the STEAM projects, offering absolute
freedom to the user to quickly adapt the structures to their liking and to
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fix additionalcomponents, such as the PIR sensor that appears in the
image.

On the other hand this structure offers an adequate grip of the crocodile
clips of power and ground, preventing them from making contact with
other pins or components of the laod, whichcould cause a short circuit
and damage it.

Likewise, the ratal screws with which
the boardis fixed to the structure alsc
serve to fasten the crocodile clips of tF
signal cables simply and safely.

To fix the components we propose th
simple and practicakolution that also
prevents it from moving or turning. A
you can see, we use nylon 3 meti
screws to avoid false contacts.

2.9.3.- Wareabletechnology

The termwareablerefers to the set of devices and electronic devices that
are incorporated in any part of the body or clothing, interacting
continuously with the user and with other devices in order to perform a
specific function.
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Examples of wearable technology are smastches, sneakers with built
in GPS, or wristbands that control our state of health, all of them
increasingly present in our lives.

In that sense we also make use of a proposal that we consider fits both
the design and the concept of the Halocodeyastwatch entirely made
with LEGO pieces:

2.9.4.- Metallic metric 3 screws

To fix the Halocode boartb the
structure we propose to pas
through the holes of the contac
sensors metric3 metal screws
which, in addition, will serve tc
securely and secety grip the
crocodile clips of the signal cables

2.9.5- Nylonmetric 3 screws

On the contrary, in the
additional sensors it i
advisable to use nylon screw
to avoid false contacts.

On the other hand, nylor
fasteners are more suitabl
for fixing components to
LEGO plastic parts withot
damaging them.
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3.- Programming with mBlock5

Halocode can be programmed with mBlock5, available for PC and Mac, a
tool developed by Makeblock.

It is based on Scratch3, so it uses blocks that fit together, asvérit a
puzzle, to build programs.

This helps to make programming accessible to children, because they do
not have to worry about syntax (they do not need to learn how to write
code in a literal programming language such as Processing, C ++ or Java).

Being a product developed by Makeblock, it is constantly updated and
allows to use the full range of sensors and actuators of the brand.

At the time of writing this book (February 2019) version 5.0.1 of mBlock5
had just been released, both for Windows afa Mac, which can be
downloaded for free from the URL:

https://www.makeblock.com/software

The Web version is also available, which makes it possible to use mBlock5
from any site and with any devidhrough abrowser (provisionally at
https://ide.makeblock.com/#]

3.1.- Initial screen of mBlock5

When launchingnBlock5 the following screen appears:
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between light -up and light-o
Upload K
mode . ‘ - (@ s it lighted up?
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Option Description

Option menu
My Pojects Shows the user's projectsrom this screen

you can manage existing projects (ope
share, rename, copy, save to the compute
delete) or open it.

NewProgct Start a new project

Open from your Open a project from the local computer.

computer

Sl (Seesamesection oiE)

programs

Help Help User manual
Check for updates
Send comments to Makebloc
AboutmBloclé

Exit ExitmBlock5

Language Language selection

@ Update translation
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My Rojects Shows the user's projects. From tkisreen
you can manage existing projects (ope
share, rename, copy, save to the computt
delete) or open it.

Start a new project

Q. Search Search projects

Recent ~ Open recently worked

projects.
Sample programs Codey Codey  Rocky projects
Rocky samples
Stage Stage samples
Al Al Samples
loT loT samples
Project name To change Project name
E Save Save Save in the same plac
and with the same name
Save as Save with other name
Save to| Save to computer with
computer other name
D Log in mBlock5 community. Onc
Identify identified, the projects are saved in th
cloud. You can also use the I

functionalities and see data in the cloud

Selecting a specific language translates the entire environment, including
the programming blocks.

Sometimesgspecially for those who have experience programming, it is
better to use the English language, since in this way the functionality of
each programming block is better identified.

When you open an existing project or start a new one, you access the
graphial programming environment, made up of different areas that we
have marked with different colors.
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Untitled

Area Descrigion

Top menu

Stage

Execution menu

Submerm

Board selection and connection

Edition comands

Programming command groups

Programming commands of the selected group
Programming area

The following sections describe the different areas of the graphic
environment mBlock5, although we will start with the selection and
connection of theboard since the environment is adjusted to the
selected plate.

3.2.- Board selection and connection

In the lower left corner of the mBlock5 environment appears a box with
three options (Devices, Objects and Background).

By clicking on Devices, the selected oassshown:
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Sprites Background
[ ]
— | &

Connect your
device

Upload
mode

By default Codey is marked, but if you wish you can work with other
Makeblock robots, such as mB&anger oHalocode or even with other
manufacturers'boards such as micro:bit. By clicking on the box that
contains the plus sign, a new sen appears witlthe available robots
and boards

Cancel

In this case, click on the Halocode icon to select this device.

Next, in order to load a program, Halocode must be connected to the PC,
either through the USB port or the Bluetooth module.
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3.2.1.- USBconnection

Halocode can be connecte Connect Device «
to a PC through the min
USB connector on top.

After connecting the USI
cable, click on mBlock5 i
"Connect", opening ¢

window to select the port.
COMm3

Connection
Only one de t a time in this version
A new device connection « isconnection of the
g

Devices Sprites Background
Just select the COM port t
which the Halocodeboard -
has been connected an | ...,
click on "Connection". A
indicated, there can not be Upload mode
more than _ one device Upload .
connected simultaneously mode

so when a new device i

connected, the one thal
was previously connectet
is disconnected. ( @ setting )

( ¢ Disconnect )

Once the connection is successtfihis window closes and in the Devices
section the option to load the program appears (upload).

The USB connection itself provides power to Halocode.
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3.2.2 .- Bluetooth connection

To connect the PC with Halocode \

Bluetooth (BT4.0), the following steps siu
be followed:

Cortectthe MakeblockBluetoothdongle to a PC USB port.

Switch onHalocode

Press the button on the Bluetootdongle Once the pairing is
achieved, the blue light of both components will remain fixed.

1 In mBlock5 connect Halocode following the same process as
described folUSB port connection.

=A =4 =4

3.3.- Stage

In the upper lefmBlock5 environmentappearshe stage window

In this book it is used only to visualize the valugfsthe different
variables, with is very useful to check the operation of the program and
debug possible errors, especially if we take into account that Halocode
does not have a screen that allows us to show the values of the variables.

To displaythe vdue from a variablén the >
stage, simply check the box next to i
name in the variable section.

To be able to show the valuesf the Uoload
variad $a oAy GKS al Yl m%g:
you must work with the boardin

peripheral mode, that is, with theupload
mode" disabled

3.4.- Execution options menu

Below thestagewindow appears the execution options menu:
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Execution options menu

r"

Ld Expand the stage
Stops program execution

h Sart program execution (in peripheratode thatis, with "up mode"
disconnecte(l

3.5.- MBlock5program edition options men

This menu includes the edition options.

Edition menu

‘:} Undo the last action C‘ Recover the undo

It allows selecting the programming language available fer flatform:
by blocks, Python,

— 100% +  Zoom (*" to reduce, "+" tancreasg

3.6.- Programming block menu

In the programming environment, each resource is a block. These blocks
are grouped by type of functionality.

B Lighting Il sensing

B wiFi B AN

I vy Blocks

Blocks ~

B Il operaors + Extensioncenter

3.6.1.- Lighting

This group includes the dtks used to manage the RGB LEDSthay
Halocode has on its front.

3.6.1.1- Play LED animation with different effects
This block shows a certain pattern of lights in the RGB LEDS ring.



play LED animation rainbow ~ until done

Theblock itself allows access to a drdpwn menu to select one of the
available patterns:

Rainbow All the LEDs light up and a transition of the colors of
rainbow occurs.

Spindrift  All LEDs turn blue and then a group of white LEDs rotates
the cirde is completed.

Meteor  Similar to the previous one but at a higher speed and {
rounds are completed.

Firefly At random, the LEDs are switched on and off progressively
The execution of the program stops until the pattern is completed.
Since it is a very specific Halocdaleck we do not use it in the projects
in this book Instead we use more usual programming blocks.
3.6.1.2- Shows a pattern of colors

With this block aolour pattern will be permanently displayed.

o EEEESSEEEEE

Each position ofhe block corresponds to one of the 12 LEDS.

Since it is a very specific Halocdaleck we do not use it in the projects
in this book Instead we use more usual programming blocks.
3.6.1.3.- Show acolour pattern from a position

With this block acolour pattern will be permanently displayed from the
LED indicated in the parameter.

show .... after (™ rotating o leds

Each position of the block corresponds to one of the 12 LEDS.

Since it is a very specific Halocdaleck we do not use it in the projects
in this book Instead we use moreawal programming blocks.
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3.6.1.4.- Turn on all LEDs with a certain coiio

This block #bws you to turn on all the LED
by specifying a certain color, saturation ar [EUNI=RERTe[gidile) .
brightness.

Color 24

¢« ) I

Saturation &84

Clicking on theolour opens a dropdown that ( ) :
allows selecting eagbarameter.

Brightness &2

It also has a tool in the Wer part to take the

colour sample fromthe mBlockSstage _ )
=]

3.6.1.5.- Turn on all LEDs (brightness parameter)

This block allows you to turn on all the LEDs by specifying a certain color,
saturation and brightnesdut you can also set the brightness, either with
a constant value or with a variable.

all LEDs light up @) , brightness (S8 %

3.6.1.6.- Turn off all LEDS

This block allows you to turn off a i
RGB LEDS. light off all LEDs

3.6.1.7.- Turn on all LEDs by specifying RGB values

This block allows you to turn on @le LEDs by specifying the value of
each of the three component colors (red, green or blue). Indicating the
values0 the LEDS turn off.

Instead of the values, variables canused
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In the projects of this book it is usual to use this block in fiiowing

way:
light up all LEDs with color R {Red" G {Green ' B { Blue

3.6.1.8.- Turn on a specific LED specifying RGB values

This block allows you to turn on a specific LED by specifying the value of
each of the three component colors (red, green or bluaflicating the
valuesO the LEDS turaff.

light up LED () with color R @) ¢ €& & €D

Instead of the values, variables can be used.

In the projects of this book it is usual to use this block in the following

way:
light up LED {EEDNum with color R {Red" G (Green B | Blue

3.6.1.9.- Turn offa specific LED

This block allows you to turn off a certain RGB LED. A variable can be used
instead of the LB number.

light off LED (@)

3.6.1.10.- LED ring shows a percentage value

This block allows you to use the Halocode LEDS ring as if it were an analog
indicator to show percentage values.

LED ring shows @ %



It allows to indicate a fixed value o
what is more useful, a variable.
value of 50 lightgurn on half of the
LEDSwhile a value of 100 lights a
of them. On the other hand the LEL
are going on in a scale of colors.

3.6.2.- Sensing

This groupncludes the blocks used to manage the sensors integrated in
the Halocode board.

3.6.2.1.- Check the buttorstatus

This block is used to check if the buttc

is pressed. It is usually used to conditi € &1Fje0ely Fia ol Eet
actions.

3.6.2.2.- Get the volume value of thembient sound

This block is used to obtain th

value of the sound sensor. It | . | I |
usually used to assign this value microp HESS
a variable otto condition actions.

3.6.2.3.- Check the contact sens@tatus

This block is used to check the status of one of thdadocode contact

Sensors.
touchpad 0 + is touched?

It is usually used to condition actions.

3.6.2.4.- Get the value of a contact sensor

This block is used to obtain the value of the specified contact sensor. It is
usually used to assign this value to a variable or condéiions.



touchpad 0~ value

3.6.2.5.- Check the position of Halocode

This block is used to check the position of Halocode.

HaloCode is left-tilted » ?

It is usually used to condition actions.
The possible positions that can be checked are:

Lefttilted (Roll left)
Righttilted (Roll right)

Arrow up (Tilted up)

Arrow down (Tilted down)
Face up(LEDS rind up)
Face dowr(LEDS ring down)

=A =4 =4 -4 -8 -4

3.6.2.6.- Check if Halocode is shaken

This block is used to know if the Halocode g

sensor detects that it is being shaken. @

It is usually used to condition actions.

3.6.2.7 - Get the value of the kaking strength

This block allows you to obtain the value with which Halocodaagking
It is usually use_d_ to assign it 1 shaking strength
variables or condition actions.

3.6.2.8.- Obtain the acceleratiorfrom an axis(X, Y, Z)

This block allows obtaining the acceleration with respect to one of the
axes, X, Y or Z, in m / sec2. This value allows, for exadgi&mining
precisely the degree of inclination of Halocode with respect to any of the
axes.

motion sensor acceleration (m/s?) on X » axis
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When Halocode is fullleveled in the horizontal plane, the acceleration
valueson the X and Y axes will be 0. When perfectly vertical, the
acceleration value of the Z axis will be 0.

3.6.2.9.- Obtain the angle of lateral inclinatiotroll)

This block allows to obtain thdateral
rotation angle of Halocode.

Returns valuedetween 0 and 90 degrees
negative to the left and positive to the righ
It is usually used to assign it to variables
condition actions.

motion sensor roll® + angle(®)

3.6.2.10.- Obtain the elevation angldpitch)

This block allows to obtain the inclinati@mgleof
Halocode.

Returns valuesbetween 0 and 180, negativ
forward and positive backward. It is usually us
to assign it to variables or condition actions.

motion sensor pitch® + angle(®)

3.6.2.11 - Obtain the otation anglewith respect to the X axis

This blo& allows to obtain therotation angle of the Halocodeinternal
gyroscopewith respect to the X axis, which corresponds to the angle of
inclination of theboardforward or backward. It is usually used to assign it
to variablesor condition actions.

rotation angle around X ~
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The gyroscopes sensors are suitable for determining instantaneous and
small magnitude turning angles, but they are not suitable for determining
angles of rotation over time or of great magnitude.

3.6.2.12 .- Obtain the otation ange with respect to the Yaxis

This block allows to obtain the rotaticangle ofthe internal gyroscope of
Halocode with respect to the Y axis, which corresponds to tigdeaof
inclination of the boardo the left or right. It is usually used to assign it to
variables or condition actions.

rotation angle around Y ~

The gyroscopes sensors are suitable for determining instantaneous and
small magnitude turning angles, but they are not suitable for determining
angles of rotatiorover time or of great magnitude.

3.6.2.13- Obtain the rotaion angle with respect to the Axis

This block allows obtaining the rotation angle of the Halocodernal
gyroscopewith respect to the Z axis, which corresponds to the rotation
angle of theboard on itself. Towards the left the valuegow, while to

the right they decrease. It is usually used to assign it to variables or
condition actions.

rotation angle around Z -

The gyroscopes sensors are suitable for determining instantaneous and
small magnitude turning anglelut they are not suitable for determining
angles of rotation over time or of great magnitude.

3.6.2.14.- Reset the rotation angle of an axis

This block allows you to reset the rotation angle of the internal Halocode
gyroscope with respect to an axisalt of them.

The Halocode gyroscopic sensor presents the errors of this type of
sensors. With this block the value of the angle of rotation is reset to zero,
although this does not mean that Halocode recovers its initial orientation.

reset rotation angle around all axes ~
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3.6.2.15.- Read thevalue of the internal timer

All the processors have an internal timer with which it synchronizes all
the components and the operations that are carried oithen starting
Halocode, the timer is reset to zero.

This block allows you to read the value of tl

internal timer, either to assign it to variables or ! m
condition actions.

As we will see, in programs you can use the value of this stopwatch to

control precisely the passage of time.

3.6.2.16.- Restart the timer

This block allows you to reset thieternal Halocode m
timer.

3.6.3.- Pins

This group includes the blocks used to manage the four connection pins
(0, 1, 2 and 3) of the Halocode board

PINO
Type: digital

PIN 3
Type: analogical

Power PIN
3.3 Volts . -,
:HIHIH\;,‘_‘
Zln?
PIN 1 PIN 2
Type: digital Type: analogical

3.6.3.1.- Check the value of ginin digital mode

This block allows you to chec

the digital (binary)value of any D .

of the 4 pins. It is usually used t
condition actions.

Pins 0 and 1 are identified as digital (D), while pins 2 and 3 are identified
as analog (A). However, all anajaig can be read as digital, since values
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higher than 512 will be iddified as 1 and lower valuess 0, as shown in
the example in the next section.

3.6.3.2.- Read the value of @inin digital mode

This block allows you to check tt
digital (binary) value of any of the
pins. It is usually used to assign tt
value toa variable.

Pins 0 and 1 are identified as digital (D), while pins 2 and 3 are identified
as analog (A).

However, all analogpin

can be read as digital

since valueshigher than

512 will be identified as 1

and lower ones as 0, a —
shown in the example |
executed in "no upload' |
mode to display the value:

of the variables.

If, for example, we connect a button on pin 3 (which in principle is an
analog pin), when we press it D3 will be 1 and, otherwise, it will be O.

3.6.3.3.- Read the value of @in in analog mode

This block allows you to check tt
analog value of any of the 2 analc
pins (2 and 3). It is usually used
assign this value to a variable.

3.6.3.4.- Write a binary value in a pin

This block allows you to write a binary value (0, 1)any of the 4
Halocode pins. Writing a binary 1 is equivalent to writing the value 1023
in analog mode.
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3.6.3.5.- Write an analog value in a pin

This block allows you to write an analog value (between 0 and 1023) in
any of the 4 Halocode pins. Writitige analog 1023 value is equivalent to
writing the value 1 in binary mode.

. 1023 )

3.6.3.6.- Move a servo

This block allows to move a servo, connected to pireindicated in the
block, to a certain position, indicating an angle between 0 and 180.

| 90

3.6.4.- Wi-Fi

This group includes blocks destined to manage WiFi communication,
either to make use of voice recognition or tonamunicate two or more
Halocode bards. These blocks can only be used in "Up load On" mode

Voice recognition is based on Microsoft CogmitiServices, that is, the
Halocode board records the voice message and sends it to the Microsoft
server so that it translates the voice file into text.

Therefore, it will only be possible to use voice recognition if Halocode is
first connected to a WiFi aess point thatalso has an Internet
connection,and the user has logged in to his makeblock.com account

The communication between lands is done at the levelf Suser code”,
that is, any boardwith Internet access connected in the same user
account can rchange messages with each other, regardless of their
physical location.

3.6.4.1.- Connect Halocode to a WiFi hotspot

This block allows to connect the Halocode board to a WiFi access point,
indicating the name (SSID) and the access key WPA / PSK axfctes
point.
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connect to Wi-Fi @ password

Once the connection is established, the rest of the mBlock5 blocks
related to WiFi communication can be used.

3.6.4.2.- Check WiFi connection

This block allows you to check if the WiFi connection between Halocode
and the WiFi access poihas been established.

Wi-Fi connected?

Normally this block usually follows the one seen in the previous section,
so that the execution of the program will wait until the connection has
been established:

connect to Wi-Fi @ password

wait until 'Wi-Fi connected?

3.6.4.3.- Text recognition
This block performs the followiragtions:
Record a voice file during the indicated seconds.

Send the voice file to the Microsoft server so that it is translated
into text based on the selected language (currently only Chinese
and English are available).

Wait to receive the text.

recognize English = for o seconds

Thenormal thing is that the voice recognition is executed based on a user
action, such as pressing the button:
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wait until = button is pressed?

all LEDs light up ({

recognize English » for e seconds

3.6.4.4.- Use thevoicerecognitiontext result

This block allows you to use the result of speech recognition to, for
example, assign it to a viable:

set Text + to speech recognition result

It is important to keep in mind that voice recognition is able to translate
any word or phrase into a text, either in Chinese or English, correctly
pronounced. The returned text always ends with a period.

Later this data can be used to conditiastions, such as turning on the
LEDs if "lights on" has been said:

recognize English » for 9 seconds

set Text+ to speech recognition result

if Text contains llncX=lsY ? ~ then

all LEDs light up (@)

3.6.4.5.- Send a message to the user's cloud

This block allows you to send a message to the user's cloud. This message
will be receied by all Halocode lawds connected to the same user
account, regardless of their location.

broadcast user cloud message Qs
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3.6.4.6.- Send a message with a value to the user's cloud

This block allows sending a message with a value to the user's cloud. This
message, along with its value, will be received by all the Halocode boards
connected to the same cloud.

broadcast user cloud message QuESElE) with value o

3.6.4.7.- Event receive message from the user's cloud (WiFi)

This block allows grouping a set of actions to be performed when a
message is received from the user's cloud.

when receiving user cloud message QuE3ERE

3.6.4.8.- Use the value associated with a message

This block allows you to use the value associated with a message, as if it
were a variable:

set Text » to usercloud message QuiESEl[p value received

3.6.5.- LAN

This group includes the blocks destined to manage a WiFi wirkleak
network between Halocode boards to exchange messages and data
between them.

3.6.5.1.- Activate the local network

The first step to be able to use a local network is to activate it, either as
root (master) or node (slave). In a local netw there can only be one
root board, while there$ no limit in terms of node tards.

enable LAN via node «



3.6.5.2.- Send a message to the local network

This block allows you to send a message to the local network. For
example, the message "Detectadise' can be sent when the rodioard
detects a high volume:

broadcast on LAN

3.6.5.3.- Send a message with a value to the locatwork

This block allows sending a message with a value to the local network. For
example you can send the message "Detechmise, along with the
volume, when the rooboarddetects a high volume:

broadcast @G« AN C1IT-) on LAN with value microphone loudness

3.6.5.4.- Event receive message from the useci®ud (LAN)

This block allows grouping a set of actions to be performed when a
message is received from the user's cloud.

when receiving LAN broadcast

3.6.5.5.- Use the value associated with a message

This block allows you to use the value associated with a message, as if it
werea variable

set Noise » to LAN message @EECEaE\JH-P received value
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3.6.6.- Evens

This group includes blocks associated with events.

3.6.6.1.- Whenpressing the green flag

This block is placed at the beginning of the main loop of the program in
NO UPLOAD mode. Pressing the green flag starts the exeaftisaid
loop.

If you put more than one block of thi
type, all will run in parallel when yo F
start up Halocode.

Since Halocode does not have a screen, we recommend working in "no
upload” mode to check the valuesf the variables and to debug the
programs, since in this way we caisualize the variables imBlock5
stage

3.6.6.2.- When Halocodeéurning on

This block is placed at the beginning of the main loop of the program.
When Halocode is started, the execution of said loop begins.

If you put nore than one block of
this type, all will run in parallel whel
you start up Halocode.

3.6.6.3.- When button is pressed

Pressing the button starts the execution
the block.

3.6.6.4.- When Halocale is shaking

When shaking Halocode starts threcution of the block.
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3.6.6.5.- When Halocode is tilted

When Halocodesitilted to the indicated side starts the execution of this
block.

3.6.6.6.- When the timer exceeds a value

This block will be executed when the internal timer exceedsdeated
value.

10

3.6.6.7.- Whenmicrophone loudnesgreater thanavalue

This block will be executed when the intensigound detected will
greater than the indicated value.

10

3.6.6.8.- When receiving a message

This block will be executed whe
receiving a message

3.6.6.9.- Send a mesage

This block allows you to send
message or a "new message".
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3.6.7.- Control

This group includes all the blocks that allow controlling the execution
flow of the program.

3.6.7.1.- Waits for a time

Thisblock allows waiting times to be included in the program, whether
fixed or variable.

o @ secorcs [N e i
~ Wait 1 second Wéit for the second contents
in thevariableTime

3.6.7.2.- Repeat a certain number of times

With this block we can make a set of instructions repeatedly a certain
number of times.

In the following example the LED will flash 10 times in red.
|

o e

(ol

@ ihcoor R @ Q@

light up LED

3.6.7.3- Forever loop
With this block we can make a set of instructions run indefinitely.
Normally it is only used in the main program loop.
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when HaloCode starts up

forever

if button is pressed? . then

light up LED (@) with color R @0

3.6.7.4.- Condition actions (If)

This block allows to condition the execution of a group of instructions.
Precisely in the previous section we saw an example that included a
conditional block "If.

when HaloCode starts up

forever

if button is pressed? . then

light up LED @@ with color R @0

The condition can be the state of a sensor, such lastn. You can also
combine operators to check if the value returned by a sensor is equal,
less or greater than a certain value. In the next program, when the
volume measured by the microphone is greathan 50, LED 1 will light
red.
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when HaloCode starts up

forever

if microphone loudness >® then

light up LED @) with color R @0

In section 3.8 (Operators), all the operators that can be used to
determine the condition are detailed.

3.6.7.5.- Condition actions to a condition and to the opposite

This block allows to condition the execution of a group of instructions to a
condition (If) and a secnd block of instructions to the opposite condition

(Else)
The condition can be the state of a sensor, such as a button. In the

following program, if the volume measured by the microphone is greater
than 50, LED 1 will light red arelse, green.
when HaloCode -tarts up

forever

if micropho’ e loudness >® then

light up 1 20 () with color R @0

else

light up LED (@] with colorR @) G B @)

In section 36.8 (Operators), all the operators that can be used to
determine the condition are detailed.
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3.6.7.6.- Wait until a condition is met

With this block the execution of the program stops until the expected
event occurs.

In the following example, thprogram waits for the button to be pressed,
after which LED 1 will light up in green:

light up LED @@ with colorR @) ¢ €& & @)

2 |

3.6.7.7- Repeat until a condition is met

This block repeats the execution of a group of instructions until a
condition is met.

In the following example LED 1 viifish green until the button is pressed:

button is pressed?

light up LED Qg with color R i) G B @)

light off LED ()

(0.3

2 |
)

3.6.8.- Operators

This group includes all the blocks thaitow to perform mathematical
operations logical operationsgomparisonsarithmetic functions, etc
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3.6.8.1.- Arithmetic operations

These four blocksallow performing arithmetic operations (addition,
subtraction, multiplication and division) between variables and constants.

ar ao ao
Addition Subtraction Multiplication Divisin

Blocks can be combined:

Equivalent to

3.6.8.2.- Random number

A randm number is a number choseandomly. They are used mostly in
games to make it look like an unpredictable operation of the program. In
the case of robots, it allow® give himapparently random behavior.

The random numbers generatedy the computer can not really be
considered random since they follow a sequence determined from an
initial number calledt NJ- y $e@dY

3.6.8.3.- Comparism

These three blocks allow you to compare two variables of the same type.
If the comparison is trughe result is true. Otherwise it is false.

Assuming that the variables to be compared are A and B, the possible
comparisons are:

Loglcgl What does Equivalentto
Operation

A=B m Check ifAvalue equals the A isequalto B?
Bvalue

ASB m Check if A vaule is greater Aisgreater
thanBvalue thanB?

A<B m Check if A vaule lswer Aislower than
than B value B?

This block can be combined, for example, with the "No" block, which
allows to increase the variants:
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L(g;rl)cal What does Equivalentto
Check if it is not true A not equal to
that the value of A is B?

equal to the value of B

Not (A=
B)

Normally the comparison block is usually used in combination with
control blocks:

3.6.8.4.- Logical operatorsAND, OR

With these two blocks yot
can perform logical D > 9 and A < @
operations AND and OR

In logical operations, 1 equals "true", while 0 equals "false".

The operator ANRIlows combining two conditions. For the overall result
to be true, both conditions must also be true.

The operator ® allows combining two contions but, unlike the
operator AND it is enough that one of them is true so that the global is
true.

Logical operation Result Logical operation Result
AND OR
1AND1 =1 1 10RL=1 1
1ANDO =0 0 10R0=1 1
0OAND1 =0 0 OORL=1 1
0OANDO =0 0 O0OR0O=0 0
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3.6.8.5.- Contrary(Not)

This block allows you to invert the resultir
value of a condition. It corresponds to th
"Not" operation of the Boolean algebra.

Not(1) = 0 Not(0) = 1
3.6.8.6.- Jan texts

This block concatenates texts. In tt
example, the result would be "Hell ﬁHello IworIdD
world!"

3.6.8.7.- Extracta character from a texiLetter)

This block extracts a character from
text. In the example, the result would b [=15:= ¢ o of m

u.

3.6.8.8.- Lengthof a text

This blocketurnsthe length of a text. In
the example, the result would be 4. length of

3.6.8.9.- Check if a text contains a string

This block allows you to check if
text contains a string of character: Sara FeelgiE1415 o ?
In the example, the result is 1 (True

This block will be used together with the result of speech retamto
condition instructions:

if speech recognition result contains {Rs[sifei ? - then

all LEDs light up @
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3.6.8.10.- Get theremainderof a division(modulo)

Modulo operation finds the remainder after division of one number by
another (sometimes called modulus)

In the example, the value of , | |
would be 1.

3.6.8.11.- Round

This block rounds a valué the
example, the value of A would b
2.

3.6.8.12.- Diverse functions

This block allows to perforn | |
different functions.

Function Sample
ABS Returns theabsolute value of a number, tha ABS{1) =1

is, without the sign.
Floor Round down FLOOR(1,8)=1
Ceiling Round up CEILING(1,2)=2
SQRT Square root SQRT(4)=2
SN Trigonometric function sine SIN(90°)=1
COS Cosine trigonometric function COS(90°)=0
TAN Trigonometric tangent function TAN(45°)=1
ARC N Arcsine =rlverse function of sine ASIN(1)=90
ARCCOS Arccosine =riverse function of cosine ACOS(0)=90
ARCTAN Arctangent = Inverse fution of tangent ATAN(1)=45
Ln Naperian logarithmunction Ln2.71828=1
LOG Logarithm to base 1@unction Log10=1
en Exponentiationfunction el =2.71828
1o Powers of ten 1072 =100
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3.6.9.- Variables

This group contains the programming blocks that allow creating and
managing variables.

A variable is @ontainer to which we give a ham
to identify it and in which we can store a dat
There are different types of containers to sto

different types of data: _-_‘.-ﬂ""'

9 Integer numbers  Text
1 Decimalnumbers 1 Logical vaulefrue or false

In the mBlock5 environmenthe types of variables are not differentiated,
so a variable can contain any type of data, be it numeric, literal or logical.

The group "Variables" has the optioMake a variable", which is used to
create a new variable.

In the stage area appear the vadbles created, as well as their value,
which is very useful to check and debug programs.

3.6.9.1.- Make a variable

Thl_s option is used to creat New Variable .
variables. Once created, they ct

be assigned a numerical, literal «

logical value.Variable mmes can New variable name:

containany character except these
&<>") |

Here you carselectif the variable
is only for the current project or fol
all the projects.

® For all sprites

For this sprite only

Cancel n

3.6.9.2.- Show a variable on the stage

For a variable to be displayed in theage simply check .I!I
the box next to its name the variable section.
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3.6.9.3.- Assign a value to a variablSet)

Once a variable is created, it can be assigned a numerical, text or logical
value.

Assign a numeric

Assign a text Assign a logical value
value

3.6.9.4.- Increase the value of a variablg&€hange)

This instruction allows you to increas
the value of a variable. In the image th | b el aid o

increment is 1 unit.

It is equivalent to writing A = A + 1. Sin

it is much easier to understand thi
second form, it is the oglone that we

use in all of our books.

3.6.11.- My blocks

This group contains the programming blocks that allow creating and
managing the blocks created by the user. It is the equivalent of the
functions that we can find in other programmimgvironments. The use

of blocks (functions) allows to structure the programs better.

A function is a set of instructions that perform a specific task, usually
returning a result. They are, therefore, small programs within programs.
They serve to avoid hayy to repeat the same instructions throughout
the program.

When solving a problem, it is always better to divide it into smaller
problems, which will be easier to solve. In programming, the same thing
happens, so regardless of the programming environmentamguage
used, it is always better (if possible) to split the program into functions
that perform simple and specific tasks.

Another alternative is to create a loop for each task to be performed.
These loops will all be executed in parallel when thegpaim is launched
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/o™
| do everything! | direct the orchestra.
What a mess! I'm the “Forever loop”

! ? ! g ;
L ‘
I'm the “Trombone* I'm the “Bass"
I'm the “Drums" | function. function. - i §
function. I'm the “Cymbals" I'm the “Flute

function. function.

When selecting this group, thi
option to create a new blocl
appears, as well as the list «
blocks that you have alread

created for the program that is

define FWaitForKeyPress

being edited. light off all LEDs

The next function waits for the

user to press and release th not button is pressed?
button, confirming the

light off all LEDs

pulsation with a flash of the
LEDS.

3.6.11.1.- Create a Block

A function is a set of instructions that perform a specific task, usually
returning a result. They are, therefore, small programs within programs.
They serve to avoithaving to repeat the same instructions throughout
the program.
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Make a block x

)

FWaitForKeyPress

Add an input Add an input Add an input Add a label
number text boolean

"Run without screen refresh

Cancel n

This option allows you to create a new block. When selecting a window
opens to indicate the name. Many programming languadesot allow a
function and a variable with the same namelire same program. A good
way to avoid this situation is to have all the functions start with the letter
F, as can be seen in the image of the previous point where we created the
function FWaitForKeyPress.

The functions can have input parameters, whichwaido pass data to
said function. These input parameters are indicated when creating or
editing the function and can be of different types: numeric (Number),
text (Text) or logical (Boolean).

3.2.12.- Extensiors

At the bottom of the programming blockpalette —
appears an option that allows you to manage t
extensions available for mBlock5.

At the time of writing this book in mBlock5 there were naemsions
available for HalocodéAccessing to the extension manager only appears
thetexta / 2 YAY ZE {22y X

Once there are extensions available, to add any of them, it will be enough
to click on the plus sign that will be below each extension. Once an
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extension has been added, a trash can appears instead of the plus sign in
case you want to delete the mBlock&tension.

3.7-mBlock5 to Python translation

mBlock5 environment allows the automatic translation of the program in
blocks to Python. To do this, simply click on the "</>" symbol that
appears in the right margin of the programming area, dividing it nto
areas:

Python

# generated by mBlock5 for HaloCode
# codes make you happy

import event, halo

@event.start
def on_start():
while True:
halo.led.show_all(126, 211, 33)
time.sleep(l)
halo.led.off_all()
time.sleep(l)

B e
T N - B A= Y R SR FTR o
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4.- STEAM projects with mBlock5

This section deals with STEAM projects goasnmed with mBick5.
Section 3etails how to obtain the mBlock5 program and its operation.
For all projects, it includes:

1 Explanation, where appropriate, of the elente to be
reproduced.

1 Approach of the project, proposed solution, time required and
levels of difficulty (in relative terms with respect to the rest
the projects of the chapter)

1 Required components
1 Pseudocode
1 Program in mBlock5

Some of the projects cabe used to carry out teaching activities for
"Learning WITH Robotics".

The reader can request the author the collection of all the programs of
the projects and activities in this section in mBlock5 format (see last page
of the book).

On this summaried edition we include some of the projects from the
FdzZA €t 060221 G9RdzOI GA2y It w2020A0a 6AGK

To keepthe same projects numbering, an empty section is included for
the projects not included in this summargdition.
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4.1 - With the Halocodeboard alone

In this section several projects are carried out only with the ttzde
board, without additional components.

4.1.1- Flashlight

A Flashlightor torch is a portable handheld electric lightlevice that
works with batteries, rechargeablmtteries or even small dynamos.

Objetive Complexity
Carry outwith Halocodea flashlight with a Timem n Q
button to turn it on and off. Program very low

t - CEL

Components used

12 LEDS RGB
Turn on and off
alternatively
by pressing the button

Button
Turn on and off
alternatively
the 12 LEDS
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Proposed pseudocode

Forever

Wait until  button pressed

Turn on all RGB LEDS in white color

Wait until  button released

Wait for pressed button

Turn off  all RGB LEDS

Wait until  button released

Program developed with mBlock5
when HaloCode starts up
forever
wait until . button is pressed?

all LEDs light up @) . brightness @8 %

wait until . not button is pressed?

wait until . button is pressed?

light off all LEDs

wait until . not button is pressed?

4.1.2 - Flashlight with brightness adjustment

Starting from theprevious project, we will add the possibility of adjusting
the brightness.

Objetive Complexity
Carry out a flashlight with a button to turn it o
and off with Halocode.

Starting fran the previous project, add the
possibility of adjusting the brightnessising touch Program low
sensor 0 and 1.

TimeH n Q

85



(C) EMCH

Components used

Touch Sensor 0
Increase the
brightness

12 LEDS RGB
Turn on and off
alternatively

~
halocode

by pressing the button

Button
Touch sensor 1 Tymon a_nd on
ReAIGE G alternatively
5 the 12 LEDS
brightness
Proposed pseudocode
Brightness =100
Oon= -1
Forever
Execute function FBrightnessinc
Execute function FBrightnessDec
If On=1
Turn Onall LEDSin white with intensity = Brightness
Else
Turn Off all LEDS
Wait for 0.2 seconds
Forever

If butto n pressed,

on=0n*( -1)

Wait until button released

Function

FBrightnessinc

If touch sensor 0 touched
If Brightness lessthan 250
Brightness = Brightness +5

Turn On LED 10 in green

Wait for

Function
If touch sensor

If Brightness

Brightness

0.1 seconds

FBrightnessDec
1 touched

greater than 5
= Brightness - 5

Turn On LED 8 in red

Wait for
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Program developed with mBlock5

when HaloCode starts up

set Brightness + to @
set On+~ to o

forever

FBrightnessinc

FBrightnessDec

if

else

light off all LEDs

when button is pressed

set On+~ to On *o

wait until . not button is pressed?
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define FBrightnessinc

touchpad 0 = is touched? _ then

Brightness < @ then

set Brightness + to Brightness + o

light up LED () with color R @) G (Brightness) B8 )

define FBrightnessDec
touchpad 1+ is touched? . then
Brightness > e then

set Brightness *+ to Brightness - o

light up LED () with color R (Brightness) G @) & @)
wait m seconds
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4.1.3- Flashlight with brightnesscolour and blink

adjustment

{SS GKS ¥Fdz ¢ 0221 Aa9RdzOI GA2Y I
author.

4.1.4- Emergency vehicle lighting

Emergeng  vehicles, such a
ambulancesfire engines, patrol cars
snhowplows or cranes ar equipped
with intense blinking lights that warn
of their presence.

The colour of the light identifies the
type of vehicle. In mostcountries,
police, fire and medical services cari
respectively, blue, red and yello
lights.

Objetive Complexity
Carry out an emergency light with Halocode w TimeH n Q
the following functionalities:
71 Long press = Turn on or off Program: medium

1 Short press = Change color

Short press Short press Short press

(C) EMCH
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Components used

Button

Long press: on / off
Short press: change colour

In this project we will see how to use the same component, in this case
the button, to control two parameters, the status (on or off) and the
color, depending on the time that is kept pressed.

To control the on and off state, the normal thing in robotics is to use a
logical variable, for example "OnOff", which contains 1 for the on state
and 0 for the off state. To change the states, simply execute the
operation "OnOff = opposite thdOnOf)" every time the button is
pressed. Although in mBlock5 it is possible to use logical variables,
another option is to use a humeric variable whose valéksbe 1 for on

and -1 for off. To change the states, simply multiply the variable-by
each time thebutton is pressed.

Proposed pseudocode
Execute function Flnit
Forever
Execute function FButton
Execute function FOn
Function F Init
Brightness =100,0n= -1, Colour =1, Time = 0.1
Function F On
IfOn =1
Execute function FLEDSOn
Wait seconds = Time
Execute function FLEDOff
Wait seconds = Time
Function FButton
If button pressed
TimeButton = Execution time
Wait for the button not pressed
TimeButton = Execution time Z TimeButton
If TimeButton greater than 1
On=0n*( -1)
Else
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Execute function FColourChange

Function FColourChange

Colour = Colour +1

If Colour greater than 5, then Colour =1

Execute function FLEDSOn
Function F LEDSOn

If Color=1 turnon all LEDS in red

If Color=2 turn on all LEDS in yellow

If Color=3 turn on all LEDS in green

If Color=4 turn on all LEDS in blue

If Color=5 turn on all LEDS in magenta
Function F LEDDff

Turn off all LEDS

Program developedvith mBlock5

when HaloCode starts up BEEES Finit

forever

set Colour + to o
set Time~ to m
set Brightness + to @

FButton

define FLEDOff define FOn

light off all LEDs if

FLEDSOn

wait Time  seconds

FLEDOff

wait Time  seconds

91




define FButton

if button is pressed? . then

set TimeButton + to timer (s)

wait until . not button is pressed?

set TimeButton + to timer(s) - TimeButton

i TimeButton > o then

set On+ to On *o

else

FColourChange

define FColourChange

set Colour+ to Colour +o

i Colour ::-o then

set Colour » to o

FLEDSOn
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define FLEDSOn

if Colour = o then

all LEDs light up () , brightness (Brightness

Colour =e then

all LEDs light up . , brightness [ Brightness

if Colour = e then

all LEDs light up ( , brightness [ Brightness

Colour =° then

all LEDs light up ( , brightness { Brightness

if Colour = e then

all LEDs light up =.:____ , brightness {Brightness

4.1.5- Rotating Emergency vehicle lighting

{SS (G(KS ¥Fdz ¢ 0221 G9RdzOI GA2Y I f w202
author.
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4.1.6- SOSsignal light

SOS is the most widely used international distress signal since it was
approved during an international conference in Berlin in 1906, to replace
the previously used "CQD" in telegraphic transmissions in Morse Code.
Although Morse code is no longer used today, the SOS signal remains in
effect.

This representation was chosdrecause it could be easily remembered
and broadcast, whether by sound, visual, radio, etc. It consists of a
sequence of three short pulses (S), three long (O) and three short (S),
although it is transmitted continuously, without separating each letter.

Papularly it is assigned differembeanings like "Save Our ShifSave Our
Souls", or "Send Out Succour”, but the reality is that is not the acronym of
anything.

Objetive Complexity
Make Halocode emit the visual sign
corresponding to the Morse SOS code.

The button will be used to alternately activate ar
deactivate it.

Timemp Q

Program: medium
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Components used

Button

They turn on and off

desired pattern (SOS)

12 LEDS RGB

to show the

Turn on and off
alternatively

Proposed pseudocode

Oon= -1
Forever
IfOn =1

Execute function FLetter S
Execute function FLetter O
Execute function FLetter S
Wait 2 seconds
Else
Turn off all LEDS
Forever
If button pressed
On=0n*( -1)
IfOn =1
Brightness =100
Turnon LED 12 in green
Else
Brightness =0
Turnon LED 12 inred
Wait for  button not pressed
Function FLetter S
Repeat 3 times
Turn on all LEDS in white with Brightness
Wait 0.3 seconds
Turn off all LEDS
Wait 0.3 seconds
Function FLetter O
Repeat 3 times
Turnon all LEDS in white with Brightness
Wait 0.6 seconds
Turn off all LEDS
Wait 0.3 seconds

Brightness

Brightness
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Program developed with mBlock5

when HaloCode starts up

forever
if

FLetterS

FLetterO

FLetterS

wait o seconds

light off all LEDs

when button is pressed

set On+* to On *o
On =o then

set Brightness = to @
light up LED @ with color R o G @ B o

set Brightness = to o

light up LED @ with color R @ G o B o

wait until . not button is pressed?
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define FlLetterS

repeat o

all LEDs light up . , brightness [ Brightness %

light off all LEDs

wait m seconds

define FlLetterQ

repeat e

all LEDs light up . , brightness [ Brightness ' %

wait m seconds

light off all LEDs

wait @ seconds

4.1.7 - Kids night light

Seethefullb 221 4G9 RdzOI GA2Y I w2020GA04

author.
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4.1.8- Metronome with light

{SS GUKS FdzZAf 0221 G9RdZOF{GA2ylf w202
author.

4.1.9- Sound meterwith light indicator

A sound level meter is a measurir
instrument used to measure the level (
ambient noise, displaying the value
decibels on the screen.

To carry out this project a sound sens
is required. In the market there an
sensors that return the value of ambier
sound and others that function aa
sound switch returning a 1 when the
sound exceeds a threshold. Only the fii
ones serve to carry out this project.

Objetive Complexity
Make a light sound meter with Halocode. i@ ) ©
The number of LEDs lit will be proportional to tl
sound level. Program: medium

R\
A\ - o000l

CE T
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Components used

Microphone
Measure the level of
sound environment

12 LEDS RGB
Number of LEDs
lit proportional to the
level of sound
environment

Proposed pseudocode
Forever
SoundLevel = Microphone volume
Execute function FLEDS
Function F LEDS
LED = Round (12 * Level /100)
Execute function FLEDSOn
Execute function FLEDSOff
Function F LEDSOn
1=1
Repeat until | >LED
Turnon LED =1 in white
1=+ 1
Function F LEDSOff
1=12
Repeat while | lessthan LED
Turnoff LED =1
=1 -1

Program developed with mBlock5

set Soundlevel * to microphone loudness

FLEDS
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define FLEDS

set LED » to @* SoundLevel

set LED~ to LED / @)

set LED + to round LED

FLEDSOn

FLEDSOff

define FLEDSOn

set |~ too

repeat until I

light up LED 8818 with color R 'm G @ B m

I+ to

define FLEDSOff

set |~ to@

repeat until  not

light off LED £

set |+ to | -o

10C



4.1.10- Noiseclassroontraffic light

A noise classroom traffic light aeffective way
to control the acceptable noise level in tt
classroom that will depend on the activity tc
be developed.

T T

Once this level is set, when the noise in t
classroom exceeds ithe traffic light will warn
students to lower their voice.

Objetive Complexity
Carry out with Halocode a classroom notsaffic Timem p Q
light. Program: medium

(C) EMCH J

Components used

Microphone
Measure the level of
sound environment

12 LEDS RGB
Depending on the
noise level, turn on
the LEDs in green,

orange or red

Proposed pseudocode

OrangelLevel =50
Red.evel =70
Forever
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SoundLevel = Microphone volume
If SoundLevel lessthan OrangelLevel
Turnonall LEDS ingreen
Else
If SoundLevel greaterthan  RedLevel
Turnon all LEDS  inred
Else
Turnon all LEDS  in orange

Program developed with mBlock5

when HaloCode starts up

set Orangelevel * to @

set Redlevel » to @

forever

set Soundlevel *+ to microphone loudness

FTrafficLight

define FTrafficLight

SoundlLevel < Orangelevel then

all LEDs light up { brightness @ %

SoundlLevel > RedLevel then

all LEDs light up , brightness @ %

else

all LEDs light up § : , brightness @ %




4.1.11- Rhythm meter

{SS GUKS FdzZAf 0221 G9RdZOF{GA2ylf w202
author.

4.1.12- Disco ight

The disco lights show differer
patterns of lights and colors tha
follow the rhythm of the music
through a microphone thai
measures both the volume an
the frequency of the sound. Th
simplest ones work with LEI
lights and have a series «
selectable patterns, while the
most sophisticated ones wor
with laser light and allow tc
create and personalize the
patterns.

Objetive Complexity

Carry out a disco light with Halocode, making t
lights turn and changeolour to the rhythm of the
music. With the contact sensors 0 and 1, t
sensitivity of the microphone can be adjusted.

Timemp Q

Program:high

1
t A onnl] H[Mm oonttl] \H

- [GEE
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Components used

Touch0 | halocode &8 12 LEDS RGB
Increase minimum If sound level greater than
level necessary minimum level necessary,
they rotating lit on

Microphone
Measure the ambient noise level
Brightness = ambient noise level
Color = Brightness / 25

Touch1
Decrease minimum

level necessary

Proposed pseudocode

Execute function Finit
Forever
Execute function FTouchO
Execute function FTouchl
Execute function FSoundLevel
If SoundLevel greater than Level Min
Execute function FColour
Execute function FLEDS
Wait 0.1 seconds
Turn off all LEDS

Function F Init
LED =0, Level Min=20
Turn off all LEDS

Function FTouchO
If contact sensor 0 touched
Repeat until  contact sensor 0 no touched
If Level Min lessthan 50

Level Min = Level Min + 1
Turnon LED 10 in green

Wait 0.1 seconds

Turn off all LEDS

Function FTouchl
If contact sensor 1 touched
Repeat until  contact sensor 1 no touched
If Level Min greaterthan 5
Level Min = Level Min - 1
Turnon LED 7 inred
Wait 0.1 seconds
Turn off all LEDS
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SoundLevel = microphone volume
Brightness = SoundLevel
Colour = round (SoundLevel /25)

Function FColour
Red =0, Green =0, Blue= 0

If Colour =1, then Red = Brightness

If Colour = 2, then Green = Brightness

If Colour =3, then Blue = Brightness

If Colour =4, then Red = Brightness and Green = Brightness

Function F LELS

LED=LED +1

If LED greater than 12, then LED=1

LED2 = LED

Repeat 4 times
Turn on LED =LED2 with Red , Green and Blue
LED2 = LED2 + 3
If LED2 greater than 12, then LEDR2 =LED2 Z 12

Program developed with mBlock5

when HaloCode starts up

forever

FTouchO

FTouch1

FSoundLevel

if SoundlLevel > LevelMin then

FColour

wait @ seconds

light off all LEDs
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define Finit

set LED + to o
set LevelMin * to @

light off all LEDs

define FTouchD

touchpad 0 = istouched? _then
repeat until . not touchpad 0 = is touched?
if LevelMin < @ then

set LevelMin+ to LevelMin +°

| light up LED m with color R o G @ B o

light off all LEDs

define FSoundLevel

set Soundlevel * to microphone loudness

set Brightness + to Soundlevel

set Colour+* to round SoundlLevel f@

10¢€



define FTouchi

touchpad 1 + is touched? _then

repeat until. not touchpad 1~ istouched?

if LevelMin }e then

set LevelMin + to LevelMin —o

light up LED o with color R @ G o ] o
wait m seconds

light off all LEDs

define FColour

set Red+ to e
set Green + to o
set Blue » to o

if Colour :o then

set Red + to Brightness




Colour =o then

Green + to Brightness

Colour :o then

Blue + to Brightness

Colour =o then

Red * to Brightness

Green + to Brightness

define FLEDS

set LED+ to LED + (@

if LED > @) . then
set LED = too

set LED2 » to LED

10€



light up LED (LED2" with color R {Red" G [ Green B [ Blue

set LED2+ to LED2 + (§)

LED2 > @) _ then

set LED2+ to LeD2 - €B)

4.1.13- Heads or tails

{SS (GKS TFdzff 06221 a9RdZOFIGAZ2YI
author.

4.1.14- Dice

A die is a cube, with each of its six fac
showing adifferent number of dots from
one to six.Dice are suitable as gamblir
devices forgames like craps and are als
used in norRgambling tabletop games.

The electronic variant can have a simil
shape or represent the value by means
a set of LEDS on a single face.

Objetive Complexity
Carry out an electronic die with Halocod&o Timen n Q
G0 KNP gAY 3§ust pré&sS anRdle@se the
button, after which Halocode will show randon

o Program: medium
number,between 1 and 6until it stops.

10¢



(C) EMCH

Components used

This is the LED number 1

Button
Press and release to
“throwing” the dice

12 LEDS RGB
LEDS on = Dice value

Proposed pseudocode

Brightness =50
Forever
If button pressed
Repeat until button is not pressed
Execute function FDiceRoll
Rdl = random value between 3 and 8
Repeat times = Rdl
Execute function FDiceRoll
Function F DiceRoll
Turn off all LEDS
Dice = Random value between 1 and 6
LED=1
Repeat until LED greater than  Dice
Turnon LED =LED in white
LED =LED + 1
Wait 0.2 seconds

11C



Program developed with mBlock5

when HaloCode starts up

set Brightness v to @

forever

if button is pressed? _then
repeatuntil . not button is pressed?

FDiceRoll

2
set Roll » to pick random o to e

repeat Roll

FDiceRoll

define FDiceRoll

light off all LEDs

set Dice * to pick random o to o
set LED = to o

repeat until LED > Dice
light up LED TLEDY with color R {Brightness ' G | Brightness ' B | Brightness

set LED+ to LED + (@)

>

wait @ seconds
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4.1.15- Quiniela(Football Lottery)

See the full bookt 9 RdzOF GA2y I f w2020A0a ALK |
author.

4.1.16- Rockpaper-scissors

{SS GKS TFdzt 0221 a9RdzOIGA2YyIf w2
author.

(@]}
No

4.1.17- Chronometer

{SS GUKS FdzZAft 06221 G9RdZOFGA2y I w2
author.

(@]}
No

4.1.18-Timer

{SS GUKS FdzZAt 0221 G9RdZOFlGA2y I w2
author.

(@]}
No

4.1.19- Wristwatch

{SS G(KS FdzZAt 06221 G9RdZOFlGA2Yy I w2
author.

4.1.20- Padometer

A pedometer is a device, usual
portable and electronic  or
electromechanical, that count
each step a person takes &
detecting the motion of the
person's hands or hips.

(@]}
No

Its operation is based on a
accelerometer

Today many devices (smartphone
digital watches, etc.) incorporat
the pedometerfunction.




Objetive Complexity
Carry out a wrist pedometer with Halocode capable Timedn Q
indicatingand counteach step takenOnce the target
is reached, it will warnyflashing the LEDS in red.

Program:
medium

Components used

12 LEDS RGB
Turn on and off
consecutively each LED
with every step
Blink on red when goal is
reached

Accelerometer
Detects the arm
rolling

The key of the algorithm that we propose is to take advantage of the

swing of the arm that is made when walking and detect when it changes
direction, which in turn will cause the change of sign in the value of the
acceleration in the X axis.

Proposed pseudocod e
Steps =0, LED =1, Brightness =50, Goal =10000
Forever
Execute function FWait AccelX Neg
Execute function FWait AccelX Pos
Execute function FStep

Function FWaitAccelX Neg
Wait until acceleration X axis lessthan 0
Turn on LED number = LED inred

Function FWaitAccelX Pos
Wait until acceleration axis X greaterthan 0

Function FStep
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Steps = Steps +1
Turn off LED number = LED
LED=LED +1
If LED greaterthan 12, then LED=1
Turn on LED number = LED in yellow
If Steps > Goal
Execute Function F GoalReached

Function F GoalReached
Until  button pressed
Turn on all LEDSin red
Wait 0.3 seconds
Turn off all LEDS
Wait 0.3 seconds

Programdeveloped with mBlock5

when HaloCode starts up

set Steps v to o
set LED » to o

set Brightness » to @

set Goal » to (gl

forever

FWaitAccelXNeg

FWaitAccelXPos

define FWaitAccelXNeg

wait until motion sensor acceleration (m/s2) on X * axis < o

light up LED SEEDS with color R (Brightness G ° B @
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define FWaitAccelXPos

wait until motion sensor acceleration (m/s2)on X+ axis > G

define FStep

set Steps + to Steps + o

light off LED FLED

set LED~ to LED +o

if o > @B  then
set LED + to o

light up LED SEEDY with color R {Brightness G | Brightness Bo
Steps > Goal then

FGoalReached

set Steps v too

define FGoalReached

repeat until . button is pressed?

light up all LEDs with color R (Brightness| G o B o

wait @ seconds

light off all LEDs

wait @ seconds
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4.1.21- Drop

{SS GUKS FdzZAt 0221 G9RdOFlGA2ylf w2
author.

4.1.22-Bubble level

{SS GUKS FdzZAt 0221 G9RdZOF{GA2y I w2
author.

4.2 - Halocodeand speech recognition

This section includes several projects in which the voice recognition
function is used, thus entering the exciting world of Artificial Intelligence.

(@]}
No

(@]}
No

Just recently, various proposals for domestic devices that can be
controlled by thevoice have arrived to the market, something that
undoubtedly attracts a lot of attention but, as we will see below, it is
extremely easy to do thanks to the facilities that companies, like
Microsoft, offering to users through Cognitive Services, a setolst
supported by Microsoft Azure, that make use of artificial intelligence to
solve situations in which large data analysis or complex algorithms are
required, such as the case of facial recognition or speech recognition.

The resources to be able to uieese cognitive services from Microsoft
are available on https://github.com/topics/microsefiognitiveservices,
although in our case it will be enough to use two mBlock5 programming
blocks.

4.2.1-Turn LED®n and off with voice

{SS (KS FdzZAz2ydZ2 w200RRidk@ail gAGK | £ 2C
author.
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4.2.2 - Halocode shows the indicated color

One of the most typical functionalities ¢
domestic virtual assistants is to be able to tu
on and off lights with the voice.

In some cases they also allow twoose thelight
color.

Objetive Complexity
Control the Halocode LED®lour with the TimeH n Q

voice. Program: high

White

After pressing and releasing the button, the name of the deso@dur is
indicated. It must be pronounced correctly in English because, otherwise,

the program will not be able to understand Ihdicating "Off" the LEDS
will turn off.

Components used

halocode 12 LEDS RGB
! They light on with
the indicated color

Microphone
To say the color
name

Wi-Fi
Connect with the
Microsoft
Cognitive Services




Proposed pseudocode
Execute function FWiFiConnect
Forever
Wait until  button pressed
Wait until  button not pressed
Execute function FListenColor
Execute function FShowColaur
Functio n FWiFiConnect
Turnon all LEDS inred
Connect with WiFi network in SSID ..... and key ....
Wait until WiFi connected
Turnon all LEDS ingreen
Wait 0.3 seconds
Turn off all LEDS
Function F ListenColor
Turnon LED 12 in green
Text = Recognize voice English language during 3 seconds
Turn off LED 12
Function F  ShowColaur
If Textcontains 2O0OAAez
Turn on all LEDSin red
If Textcontains 2COAAT 2
Turn on all LEDSin green
If Textcontains 2A1 OAe
Turn on all LEDS in blue

If Textcontains 2UAT 11T xe
Turn on all LEDSin yellow

If Textcontains 21 OAT CAe
Turn on all LEDSin orange

If Textcontains 2xEEOA2
Turn on all LEDSin white

If Textcontains 21 A/fe
Turn off all LEDS

11¢€



Program developed with mBlock5

when HaloCode starts up
FWiFiConnect
forever

wait until _ button is pressed?
wait until . not button is pressed?

FListenColor

FShowColour

define FWiFiConnect

all LEDs light up ()

connect to Wi-Fi @ password (Eressseeesd

wait until = Wi-Fi connected?

all LEDs light u

wait @ seconds

light off all LEDs

define FListenColor

light up LED m with color R o G @ B o

recognize English ~ for o seconds

set Text v to speech recognition result

light up LED @ with color R o G o B lo




define FShowColour

if Text contains @ ? _ then

all LEDs light up '_ )

Text contains @ ? _then

all LEDs light up ()

Text contains @ ? _ then

all LEDs light up

if Text contains ? then
all LEDs light up .

if Text contains ? then

all LEDs light up ()

if Text contains ? then
all LEDs light up .

Text contains @ ? then

light off all LEDs
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4.2.3-Control the lit LEDS number

Today there are many devices that y«
can control with your voice. Have yot
ever wondered how they do it? In thi
project you will see how easy it is!

Objetive Complexity
Controlwith the voicethe lit LEDS number Timeo n Q
Program: high

After pressing and releasing the button, the name of the desinechber

is indicated. It must be pronounced correctly in English because,
otherwise, the program wlilnot be able to understand it and will turn on
all LEDS in red.

Components used

halocode 12 LEDS RGB
3 Quantity of LEDs

light on as the
indicated number

Microphone
To say the
number
Wi-Fi
Connect with the
Microsoft

Cognitive Services
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Execute function
Forever

Wait until
Wait until

Functio n FWiFiConnect
Turnon all LEDS

Function F CheckNum

Execute function
Execute function
Execute FLEDS

Proposed pseudocode

FWiFiConnect

button pressed
No button pressed

FListenNumber
FCheckNum

in red

Connect with WiFi network in SSID .....
Wait until WiFi connected

Turnon all LEDS
Wait 0.3 seconds

Turn off all LEDS
Function F ListenNumber
Turn off all LEDs
Turnon LED 12 in green
Text = Recognize voice English language during 4 seconds
Turn off LED 12

LED=0

If
If
If
If
If
If
If
If
If
If
If
If

Text contains
Text contains
Text contains
Text contains
Text contains
Text contains
Text contains
Text contains
Text contains
Text contains
Text contains
Text contains

Function F LEDS

If

LED=0

in green

2tethen LED=1
21 athen LED=2
2tcethen LED=3
2fpethen LED=4
2lsethen LED=5
2lzethen LED=6
2Wethen LED=7
2~ ethen LED=8
2yethen LED=9
2 s dzahlen LED =10
2 stsahen LED =11
2 ts{f ahen LED =12

Turnon all LEDS inred
Wait 0.3 seconds

Else

=1
Repeat until

| greater than LED

Turnon LED =1 in green

I=1+1

Wait 0.1 seconds

and key ...



Program developed with mBlock5

when HaloCode starts up
FWiFiConnect
forever

wait until . button is pressed?
wait until . not button is pressed?

FListenNumber

FCheckMNum

define FWiFiConnect

all LEDs light up { “ )

connect to Wi-Fi £[b)) password (et ees st e e

wait until _ Wi-Fi connected?

all LEDs light up -

wait @ seconds

light off all LEDs




define FListenNumber

light off all LEDs

light up LED @ with color R o G @ B o

recognize English + for o seconds

light up LED @ with color R @ G @ B o

set Text » to speech recognition result

light up LED @ with color R o G o B o

define FCheckNum

Text contains o ?  then

set LED = toe

if Text contains o ?  then

set LED = too
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set LED = to o

if Text contains e ?  then

set LED = fo @

define FLEDS

if LED

all LEDs light up {

wait @ seconds

else

set |~ too

repeat until |

12¢



4.2.4-Control theLEDSrom a remoteHalocode
{SS GUKS FdzZAf 0221 G9RdZOF{GA2ylf w202
author.

4.2.5- Sendmessages to mBlock5 stage

{SS GUKS FdzZAf 0221 G9RdZOF{GA2ylf w202
author.

4.3.- With Halocodeboard and one more component

In this section several projects are proposed in which an additional
component is added to Halocode.

4.3.1-Doorbell

An electric bell is a device that produces o
audible signal when button is pressed.

It has many applications, being one of the mc '
A

common, the doorbell

Objetive Complexity

Carry out with Halocode a simple bell th Timem n Q
emits a mono tonal acoustic sigreahd light up

Program:low

while the button is pressed.

rﬂ»@n‘ﬁ)n@w

. J




Components used

~
halocode

Button
LEDS turns on and
sounds the buzzer
while button is pressed

Buzzer
(PIN 3)
Sounds while the
button is pressed

12 LEDS RGB
Turns on while
button is pressed

Proposed pseudocode
Forever

If button pressed
Turnon allLEDS RGBin green
Repeat 500 times
Writein  pin 3 ( buzzer) thevalue 1023

Writein  pin 3 ( buzzer) thevalue 0
Turn off all LEDS

Program developed with mBlock5

500

light off all LEDs

P —

E
g

12¢



In this project it is
necessary to take car
that the clamps
connected to the power
and ground pins do no
make contact with any
other element of the
board. The structure
described in section 2.9.:
helps reduce this risk

Nowadays most ambient lights allow to regula
their intensity, so we are going to add th
functionality to the project seen in section 4.1
through the use of a potentiometer.

Objetive

Carry out with Halocode kght that can be turned
on and off, as well as adjust the intensity using
potentiometer.

o o
.’ Potentiometer

Complexity

Timeo n Q

Program: medium

“



Components used

~
halocode

Button
When pressed, the LEDs light

12 LEDS RGB Pot?glt:\?r:;\)eter
Pressing the button they .

turn on and off AdJL{st thelLEDS
alternatively. Its intensity intensity

is adjusted with
the potentiometer

Forever
Execute function FButt on
Execute function FONOff

Function FBu ton
If button pressed
On=0n*( -1)
Wait until  button not pressed

Function F OnOff
Ifon =1
Potentiometer = analog value from pin 3
Brightness = round (Potentiometer *255)/1023
Turnon all LEDs in white and brightness = Brightness
Else
Turn off all LEDS

13C



Program developed with mBlock5

when HaloCode starts up

forever
FButon

FOnOff

define FButon

if button is pressed? _ then

set On+ to On *o

wait until . not button is pressed?

define FOnOff

= o then

set Potentiometer + to ' analogread pin 3 =

set Brightness *+ to Potentiometer *

set Brightness *+ to round Brightness / (gRi£E]

light up all LEDs with color R {Brightness’ G (Brightness" B | Brightness
else

light off all LEDs
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In this project it is necessary to take care that the clamps connected to
the power and ground pins do not make contact with any other element
of the board.The structure described in section 2.%h2lps reduce this
risk:


















































































