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Preface

OSOYOO Building Block
Robot Car kit

- About this kit

« 400+ parts includes bricks, gears, axis and 1 piece Controller board,
expansion board, ultrasonic sensor, wifi module, servo motor, humidity
and temperature, battery, 2pcs tracking sensor modules, Photoresistor,
motors, and wheels

. The building Robot Car Kit designed to provide kids through DIY different
Robot car to interesting and challenging building experience, robotic
movement and mechanical structure

. The building Robot Car Kit helps to enhance kids’ imagination and
creativity, hand-eye coordination, self-confidence and promotes the

importance of teamwork & collaboration



This kit is based on OSOYOO basic board compatible with UNO. This is a
an open source electronics archetype platform for electronics engineers,
hobbyist, designers or anyone interested in creating interactive
electronics projects

This building Robot car kit has provide graphical programming (for basic
projects) and IDE (for IOT projects). It's really suitable for teenage or
adults to learn basic program language

This learning kit provides 7 sample lessons including basic movement,
following light, line tracking, obstacle avoidance, robot gripper, wifi remote
control and IOT project. These tutorials teach how to build, code, and run
the robot car

OSOYOO Expansion board and Sensor modules are designed with XH2.
54 ports to avoid the many potential errors novice users encounter with

similar products
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Preparation before Class 1: Graphical programming —
mBlock

mBlock is designed for the Science, Technology, Engineering, Arts and Mathematics
(STEAM) education. Inspired by Scratch 3.0, it supports both graphical and textual
programming languages.

Software versions

Currently, the following versions are available:

® For PCs (software required): https://www.mblock.cc/en-us/download

® \Web version (no software required): https://ide.mblock.cc/

® For Android and iOS: Search for mBlock on any app store to download it

By signing in to mBlock 5, you can have your projects automatically stored in the
cloud. Try synchronizing your projects across devices (such as PCs and mobile
devices) now!

Get to Know the UlToolbar

Toolbar

mokeblock |mBlock §, Wfle #EdH  uied

1. Language: Click it to change the Ul language.

2. File: Click it to create, open, save a project, import a project from your PC, or
export your project to PC.

3. Edit: Click it to turn on/off the stage turbo mode or hide/unhide the stage.

4. Title: Click it to set or change the title of the current project.
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5. Save: Click it to save the current project to My Projects.

6. Publish: Cick it to publish the current project to the mBlock community.

7. Courses: Click it to visit the website: https://education.makeblock.com/resource/

8. Tutorials: Click it to view online user guide and example programs.

9. Feedback: Click it to give your feedback for mblock.

10.More: Click it to see more functions about Check For Updates, About mBlock,

About version 5.4.0, Serial driver quick install, Set as default editor, Cooperation

11. Sign up/Sign in: Click it to sign up an mBlock account or sign in. After signing in to

mBlock 5, you can click it to view your projects, profile, account center, and cloud

service authentication code, or click to sign out.

12.Python Editor: Click it to enter mBlock-Python Editor.

Editing area

vice Sprit Background
i e
L 62
[
P
[+]
.

LLLLL

° REEX TG

|

|

|
Stage area

|
Blocks area

|
Scripts area

® Stage area: You can present your designs, connect devices, and set your sprites

and backdrops here.

® Blocks area: You can find the blocks you need by category and color here.
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® Scripts area: You can compile your program by dragging blocks to this area.

Light
@ @ LED pin (§l) analog value
a Action Duplicate

Add Comment

& Lep raB pin XD €D €D r € Delete Block
Sensor

Export this script to image

@ Help
- oy Show

When you drag a block in Scripts area, and right click on the block, you will can do

these operation for the block as the above picture

. LED pin m HIGH » Blocks Arduino C
Light
. LED pin o analog value AEEEAD @ LA
T Action
@ LD RGE pin XD €B) €D R € Undo
Sensor
] @ Show Add Comment
Delete Block

Export all scripts to image

Devices Sporites Backaround | | cnina

When you drag a block in Scripts area, and right click on blank, you will can do these

operation for the block as the above picture

Connect OSOYOO basic board

Step1)Download OSOYOO_UNO.mext device file from

https://osoyoo.com/driver/mblock/osoyoo uno.mext

Step2)Run the mBlock PC software by double click the lovely Panda icon. you will
see mBlock Ul as following picture. Please delete the default device CyberPi by click

the cross in the red circle.


https://osoyoo.com/driver/mblock/osoyoo_uno.mext

908 mBlock v&

Untitled

until don

Displa;
v

=]
: 0B play recording until done
1 I mm play 9
)= ||| == O o i
ensing

) 08B play recording
Devices Sprites Background E

Sensing
b 4
\ 2B play note @ for beat

G!Q % LAN U8B play snare v for ISR beat

-m:]

a0
o Al

BB increase audio speed by m

Connect your device
add
-m:]
How to use device?
loT
(::) BB audio speed
Fuantc

Step3) Drag and Drop osoyoo_uno_mext file(downloaded in Step 1) to mBlock

software as following:

makeblock | mBlock ®. &File & Edit  untitied B save > Courses

[ ] switch backdrop to  backdropl v
Looks

switch backdrop to  backdropl v and

Sound
next backdrop

Events
change color v effect by €5

EREIE N PN <t color v cffect to (@)
L4 u L)

@
Devices Sprites Background Sensing

® = . Drag and Drop 0soyoo_uno.mext
dekﬁﬂ)p number v to this area

Operators
o0 e Is
> = m = || Q Search
Tahed) L L
ERVoritns Size Kind Date Added
@ Airbrop ©0soy00-motor.pdf 17KB  Adobe..cument  Jul15, 2021 at 3:20 PM
B Recents o0soyoo-motor 145KB  Micros..(docx)  Jul 15, 2021 at 3:22 PM
= 0SOY00-Logo.png 11KB  PNGimage Jan 29, 2021 a1 12:39 PM
# Applications = osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01PM
© Downloads 122 0s0y00-kit.jpg 263KB  JPEG image Mar 31, 2021 3t 12:04 AM
4] 0soyoo-icon 3KB  PNG image Feb 26, 2021 at 1:49 AM
iCloud 15/ 050y00-25pB266./pg 60KB  JPEG image Dec 19, 2020 at 12:56 PM
D iCloud Drive O = 0soyoo-bannerjpg 4.2MB  JPEG image Jan 29, 2021 at 12:43 PM
55 Deskiop : PNG image Feb 8, 2021 at :14 PM
[ bocuments Jul 27, 2021 21 10:56 PM

Now you will see a new device firmware in mBlock, see following picture:



®08 mBloch
makeblock | mBlock ®. & File /& Edit | untitled B save Publish

LY LED pin HIGH »
® [N o

Light

Action

@ Lep res pin () € @ » €

Sensor

nmE QQ
Sprites Background Sound
", Pin

[ GEO)
% ©
'}ﬂ serial por

Data
How to use device?

Events

rEr B oEE |

Now mBlock software and OSOYOO_UNO device firmware have been successfully

installed in our PC!

Upload program to OSOYOO Basic board

1) You need connect your board to your PC with a USB cabile first. Then click the
Connect button in the bottom of the mBlock software, you will see a USB window pop
up,

2) Select Show all connectable device check box , then a device drop-down menu
will show up,

3) Select your port from device drop-down menu

4) Click Connect button to connect your PC to your board
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F

I Iého‘-:.- all connectable devices

/dev/tty.usbmodem14101 3

4

« Please make sure the USB cable is
properly connected to the device.

« Please make sure the device to be
connected is turned on

« Only one device can be connected at a
time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5)After you PC is connected to your board, please click Upload button in the bottom

of your software, then the code will be uploaded to your board:

®
2= QOO0 ™

Devices Sprites Background Sound

= .

serial por

Data

Control

( ? Disc ] | Operaton
= =y
I @ Setting /\

For more information, please click user guide to learn more or visit the link:

https://www.yugue.com/makeblock-help-center-en/mblock-5
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Preparation before Class 2:

Download and Install Arduino IDE

« Introdution

« Preparation

« Extending Reading

« Install the Software (IDE) on Windows PC

« Install the Software (IDE) on MAC OS X

« Install the Software (IDE) on on Linux

Introduction

This lesson will walk you through downloading, installing, and testing the IDE (short
for Arduino Integrated Development Environment).Before you jump to the page for
your operating system, make sure you’ve got every thing prepared.

Preparation:

« A computer (Windows, Mac, or Linux)

« An Arduino-compatible microcontroller(Osoyoo NodeMCU here)

. A USB A-to-B cable, or another appropriate way to connect your
Arduino-compatible microcontroller to your computer (check out this USB
buying guide if you're not sure which cable to get).

Extended Reading:
If you are new to Arduino general, check below links and you will be more familiar
with it:

« What is Arduino and why we want to use it
12
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 Introduction of Arduino IDE
If you're ready to get started, click on the link in the column on the left that matches
up with your operating system, or you can jump to your operating system here.

« Windows

« Mac

o Linux

INSTALL THE SOFTWARE (IDE) ON WINDOWS PC

Download the Software (IDE)
Get the latest version from the download page. You can choose between the Installer
(.exe) and the Zip packages. We suggest you use the first one that installs directly
everything you need to use the Software (IDE), including the drivers. With the Zip
package you need to install the drivers manually. The Zip file is also useful if you
want to create a portable installation.
When the download finishes, proceed with the installation and please allow the driver

installation process when you get a warning from the operating system.

)

. Check the components you want to install and uncheck the components
&.2) you don't want to install. Click Next to continue.

Select components to install: Install Arduino software
Install USB driver
Create Start Menu shortout
Create Desktop shortcut
Assodate .ino files

Space reguired: 392, 7MB

Cancel I ft Instal - | < Back Next >

Choose the components to install

13
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@ Arduino Setup: Installation Folder s x

B Setup will install Arduing in the following folder. To install in a different
folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder

Erowse...
Space required: 392, 7MB
Space available: 24.6GB
Cancel Mullsoft Install System w2, 46 < Back J Install |

Choose the installation directory (we suggest to keep the default one)

@ Arduino Setup: Installing

Extract: c++.exe
(o0} |

The process will extract and install all the required files to execute properly the
Software (IDE)

Proceed with board specific instructions

When the Software (IDE) is properly installed you can go back to the Getting Started

Home and choose your board from the list on the right of the page.

INSTALL THE SOFTWARE (IDE) ON MAC OS X

Download the Software (IDE)

Get the latest version from the download page. The file is in Zip format; if you use
Safari it will be automatically expanded. If you use a different browser you may need

to extract it manually.

14
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E Al My Files
¢ iCloud Drive
#3 Applications
5 Desktop

(81 Documents

avorites
& Al My Files

< iCloud Drive

# Applications
[ Desktop

Proceed with board specific instructions
When the Software (IDE) is properly installed you can go back to the Getting Started

Home and choose your board from the list on the right of the page.

INSTALL THE SOFTWARE (IDE) ON ON LINUX
Quick Start
The Linux build of the Software (IDE) is now a package that doesn’t require ansy
specific procedure for the various distributions availabe of Linux. The only relevant
information is the 32 or 64 bit version of the OS.
Download the Software (IDE)
Get the latest version from the download page. You can choose between the 32, 64

and ARM versions. It is very important that you choose the right version for your
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Linux distro. Clicking on the chosen version brings you to the donation page and then

you can either open or save the file. Please save it on your computer.

Opening arduino-1.6.10-linux32.tar.xz

You have chosen to open:
arduino-1.6.10-linux32.tar.xz

which is: XZ archive (94.9 MB)
From: https://downloads.arduino.cc

would you like to save this File?
Cancel Save File

. ______ 3
Extract the package
The file is compressed and you have to extract it in a suitable folder, remembering

that it will be executed from there.

_

B¢ >| B Location: | [/ &«

Name - | Size Type Modified +
arduino-1.6.10 440.6 MB Folder 26July 2016,14:16
= | y

& Archive Manager

Extracting the Files from "arduino-1.6.10-
linux32.tar.xz

Please wait...

Cancel

Run the install script

Open the arduino-1.6.x folder just created by the extraction process and spot

the install.sh file. Right click on it and choose Run in Terminal from the contextual
menu. The installation process will quickly end and you should find a new icon on
your desktop.

If you don’t find the option to run the script from the contextual menu, you have to

open a Terminal window and move into the arduino-1.6.x folder. Type the

16



command ./install.sh and wait for the process to finish. You should find a new icon

on your desktop.

™ osboxes@osboxes: ~/Downloads/arduino-1.6.10

osboxeséosboxes

osboxes@osboxes:~ uino-1.6.105 ./install.sh

Adding desktop shortcut, menu item and file associations for Arduino IDE...
!

josboxes@osboxes:~/Down rduino-1.6.105 [

Proceed with board specific instructions

When the Software (IDE) is properly installed you can go back to the Getting Started
Home and choose your board from the list on the right of the page.

Please Read...

It might hapen that when you upload a sketch — after you have selected your board
and serial port -, you get an errorError opening serial port ... If you get this error, you
need to set serial port permission.

Open Terminal and type:

Is -l /dev/ttyACM*

you will get something like:

crw-rw---- 1 root dialout 188, 0 5 apr 23.01 ttyACMO

The “0” at the end of ACM might be a different number, or multiple entries might be
returned. The data we need is “dialout” (is the group owner of the file).

Now we just need to add our user to the group:
17
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sudo usermod -a -G dialout
where is your linux user name. You will need to log out and log in again for this

change to take effect.

osboxes@osboxes: ~

osboxes@osboxes:~$ 1s -1 /dev/ttyACM*
crw-rw---- 1 root dialout 166, © Feb 23 15:05 fdev/ttyACMO
osboxes@osboxes:~$ sudo usermod -a -G dialout osboxes

[sudo] password for osboxes:
osboxes@osboxes:~S

This is the procedure to access the serial port from the Software (IDE) if you get an
error

After this procedure, you should be able to proceed normally and upload the sketch
to your board or use the Serial Monitor.

The text of the Arduino getting started guide is licensed under a Creative Commons
Attribution-ShareAlike 3.0 License. Code samples in the guide are released into the
public domain.

This paper is from:https.//www.arduino.cc/en/Guide/HomePage,more info please

click:https://www.arduino.cc/en/Guide/Environment

Preparation before Class 3: OSOYOO basic board for
Arduino UNO

CONTENT
1. Overview

2. Specifications

3. Pinout
18
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4. Schematics

5. Documentations

1. Programming

2. Warnings

3. Differences with other boards

4. Power

5. Memory

6. Input and Output

7. Communication

8. Automatic (Software) Reset

9. Revisions
“The UNO is the best board to get started with electronics and coding. If
this is your first experience tinkering with the platform, the UNO is the
most robust board you can start playing with. The UNO is the most used

and documented board of the whole Arduino family.”

www.Arduino.cc
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Overview

The Osoyoo basic Board is fully compatible with Arduino UNO rev.3, itis a
microcontroller board based on the ATmega328P (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16
MHz quartz crystal, a USB connection, a power jack, an ICSP header and a reset
button. It contains everything needed to support the microcontroller; simply connect it
to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get
started.. You can tinker with your board without worring too much about doing
something wrong, worst case scenario you can replace the chip for a few dollars and
start over again.

“Uno” means one in ltalian and was chosen to mark the release of Arduino Software
(IDE) 1.0. The Uno board and version 1.0 of Arduino Software (IDE) were the

reference versions of Arduino, now evolved to newer releases. The board is the first
20
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in a series of Arduino boards, and the reference model for Arduino platform; for an
extensive list of current, past or outdated boards see the index of boards.

Note:

This is an Arduino Compatible board. It is NOT an original Arduino board, but is
similar. None of the Arduino Uno R3 boards sold on the internet at this price are
original, they are all copies. This is perfectly legal, seeing that the whole Arduino
ecosystem is open source! Please note this board is manufactred by Osoyoo! We do
have control of the brand and quality of components used! We have also carefully
selected suppliers that consistently supply quality products. We strictly control the
quality of the products before leaving the factory. The excellent after-sales service
and professional technical support will ensure you have a good time with Osoyoo

UNO Board

POUER ANALOG I
IBlfowosihe

_s,-3§2§ cCgCaCaTac

Specifications of Osoyoo UNO

« Microcontroller: ATmega328P-PU

« Operating Voltage: 5V
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Input Voltage (recommended): 7-12V

Input Voltage (limits): 6-20V

Digital I/O Pins: 14 (of which 6 provide PWM output)
Analog Input Pins: 6

DC Current per I/O Pin: 40 mA

DC Current for 3.3V Pin: 50 mA

Flash Memory: 32 KB of which 0.5 KB used by bootloader
SRAM: 2 KB (ATmega328)

EEPROM: 1 KB (ATmega328)

Clock Speed: 16 MHz

Pinout of Osoyoo Basic Board

ATmegal6U2
microcontroller 1C/USB controller

USB-B port
7 to 12VDC input i e to computer

Reset button

ICSP for
USB interface

(12C) SCL - Serial clock
(I2C) SDA - Serial data

(SPI) MISO - Ma:
(SPI) MOSI - Ma:
(SPI) SS - Slave

P
® 0o -

Note: Pins denoted with "~"
are PWM supported

2
oo N

" ooapso

{ - UMd>YWLI9I0

D o

O 4 i
1) b
=
X
[}

23535
558 &

ATmega328
microcontroller IC

ICSP for
ATmega328 GND

Schematics
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Arduino Uno is open-source hardware! You can build your own board using the
following files from the Arduino official site:

« Arduino_Uno_Rev3 Eagle files

« Arduino_Uno_Rev3 schematic PDF file

« Arduino_Uno_Rev3 DXF file

Documentations

PROGRAMMING
The OSOYOO Basic board can be programmed with the (Arduino Software (IDE)).
Select “Arduino/Genuino Uno from the Tools > Board menu (according to the
microcontroller on your board). For details, see the reference and tutorials.
The ATmega328 on the board comes preprogrammed with a bootloader that allows
you to upload new code to it without the use of an external hardware programmer. It
communicates using the original STK500 protocol (reference, C header files).
You can also bypass the bootloader and program the microcontroller through the
ICSP (In-Circuit Serial Programming) header using ISP or similar; see these
instructions for details.
The ATmega16U2 (or 8U2 in the rev1 and rev2 boards) firmware source code is
available in Arduino repository. The ATmega16U2/8U2 is loaded with a DFU
bootloader, which can be activated by:

« On Rev1 boards: connecting the solder jumper on the back of the board (near

the map of Italy) and then rese ing the 8U2.
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. On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line
to ground, making it easier to put into DFU mode.

You can then use Atmel’s FLIP software (Windows) or the DFU programmer (Mac
OS X and Linux) to load a new firmware. Or you can use the ISP header with an
external programmer (overwriting the DFU bootloader). See this user-contributed
tutorial for more information.
WARNINGS
The board has a resettable polyfuse that protects your computer’'s USB ports from
shorts and overcurrent. Although most computers provide their own internal
protection, the fuse provides an extra layer of protection. If more than 500 mA is
applied to the USB port, the fuse will automatically break the connection until the
short or overload is removed.
DIFFERENCES WITH OTHER BOARDS
The Uno differs from all preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it features the Atmega16U2 (Atmega8U2 up to
version R2) programmed as a USB-to-serial converter.
POWER
The board can be powered via the USB connection or with an external power supply.
The power source is selected automatically.
External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm center-positive plug into
the board’s power jack. Leads from a battery can be inserted in the GND and Vin pin

headers of the POWER connector.
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The board can operate on an external supply from 6 to 20 volts. If supplied with less
than 7V, however, the 5V pin may supply less than five volts and the board may
become unstable. If using more than 12V, the voltage regulator may overheat and
damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

. Vin. The input voltage to the board when it’s using an external power source
(as opposed to 5 volts from the USB connection or other regulated power
source). You can supply voltage through this pin, or, if supplying voltage via the
power jack, access it through this pin.

« 5V.This pin outputs a regulated 5V from the regulator on the board. The board
can be supplied with power either from the DC power jack (7 — 12V), the USB
connector (5V), or the VIN pin of the board (7-12V). Supplying voltage via the
5V or 3.3V pins bypasses the regulator, and can damage your board. We don’t
advise it.

« 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current
draw is 50 mA.

« GND. Ground pins.

. |IOREF. This pin on the board provides the voltage reference with which the
microcontroller operates. A properly configured shield can read the IOREF pin
voltage and select the appropriate power source or enable voltage translators
on the outputs to work with the 5V or 3.3V.

MEMORY
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The ATmega328 has 32 KB (with 0.5 KB occupied by the bootloader). It also has 2
KB of SRAM and 1 KB of EEPROM (which can be read and written with

the EEPROM library).

INPUT AND OUTPUT

See the mapping between pins and ATmega328P ports. The mapping for the
Atmega8, 168, and 328 is identical.

PIN MAPPING ATmega328P

Each of the 14 digital pins on the Uno can be used as an input or output,

using pinMode(),digitalWrite(), and digitalRead() functions. They operate at 5 volts.
Each pin can provide or receive 20 mA as recommended operating condition and
has an internal pull-up resistor (disconnected by default) of 20-50k ohm. A maximum
of 40mA is the value that must not be exceeded on any I/O pin to avoid permanent
damage to the microcontroller.

In addition, some pins have specialized functions:

« Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial
data. These pins are connected to the corresponding pins of the ATmega8U2
USB-to-TTL Serial chip.

. External Interrupts: 2 and 3. These pins can be configured to trigger an
interrupt on a low value, a rising or falling edge, or a change in value. See the
attachlnterrupt() function for details.

. PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the analogWrite()

function.
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. SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI
communication using the SPI library.
« LED: 13. There is a built-in LED driven by digital pin 13. When the pin is HIGH
value, the LED is on, when the pin is LOW, it’s off.
« TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the
Wire library.
The Uno has 6 analog inputs, labeled AO through A5, each of which provide 10 bits of
resolution (i.e. 1024 different values). By default they measure from ground to 5 volts,
though is it possible to change the upper end of their range using the AREF pin and
the analogReference() function. There are a couple of other pins on the board:
. AREF. Reference voltage for the analog inputs. Used with analogReference().
. Reset. Bring this line LOW to reset the microcontroller. Typically used to add a
reset button to shields which block the one on the board.
COMMUNICATION
The board has a number of facilities for communicating with a computer, another
Arduino/Genuino board, or other microcontrollers. The ATmega328 provides UART
TTL (5V) serial communication, which is available on digital pins 0 (RX) and 1 (TX).
An ATmega16U2 on the board channels this serial communication over USB and
appears as a virtual com port to software on the computer. The 16U2 firmware uses
the standard USB COM drivers, and no external driver is needed. However, on
Windows, a .inf file is required. The Software (IDE) includes a serial monitor which

allows simple textual data to be sent to and from the board. The RX and TX LEDs on
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the board will flash when data is being transmitted via the USB-to-serial chip and
USB connection to the computer (but not for serial communication on pins 0 and 1).
A SoftwareSerial library allows serial communication on any of the Uno’s digital pins.
The ATmega328 also supports 12C (TWI) and SPI communication. The Software
(IDE) includes a Wire library to simplify use of the 12C bus; see the documentation for
details. For SPI communication, use the SPI library.

Automatic (Software) Reset

Rather than requiring a physical press of the reset button before an upload, the board
is designed in a way that allows it to be reset by software running on a connected
computer. One of the hardware flow control lines (DTR) of the ATmega8U2/16U2 is
connected to the reset line of the ATmega328 via a 100 nanofarad capacitor. When
this line is asserted (taken low), the reset line drops long enough to reset the chip.
The Software (IDE) uses this capability to allow you to upload code by simply
pressing the upload button in the interface toolbar. This means that the bootloader
can have a shorter timeout, as the lowering of DTR can be well-coordinated with the
start of the upload.

This setup has other implications. When the Uno is connected to either a computer
running Mac OS X or Linux, it resets each time a connection is made to it from
software (via USB). For the following half-second or so, the bootloader is running on
the Uno. While it is programmed to ignore malformed data (i.e. anything besides an
upload of new code), it will intercept the first few bytes of data sent to the board after
a connection is opened. If a sketch running on the board receives one-time

configuration or other data when it first starts, make sure that the software with which

28


https://www.arduino.cc/en/Reference/SoftwareSerial
https://www.arduino.cc/en/Reference/Wire
https://www.arduino.cc/en/Reference/SPI

it communicates waits a second after opening the connection and before sending this
data.

The Uno board contains a trace that can be cut to disable the auto-reset. The pads
on either side of the trace can be soldered together to re-enable it. It's labeled
‘RESET-EN”. You may also be able to disable the auto-reset by connecting a 110
ohm resistor from 5V to the reset line; see this forum thread for details.

REVISIONS

Revision 3 of the board has the following new features:

« 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two
other new pins placed near to the RESET pin, the IOREF that allow the shields
to adapt to the voltage provided from the board. In future, shields will be
compatible with both the board that uses the AVR, which operates with 5V and
with Due that operates with 3.3V. The second one is a not connected pin, that
is reserved for future purposes.

. Stronger RESET circuit.

. Atmega 16U2 replace the 8U2.

The Osoyoo basic Board is 100% Software and Hardware compatible
with Arduino UNO Board, you can get more info from www.arduino.cc.

Thanks for their efforts, it's easier for us to learn Arduino'!
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Preparation before Class 4:
OSOYOO Magic I/0 Shield for Arduino

Arduino Uno is the most popular Arduino board, however it is often frustrating when
your UNO board needs connect many sensors and actuators with jumper wires . In
worst cases, wrong connection of wires can burn Arduino board , cause circuit
short-cut fire and make your project become a nightmare.

The purpose of creating the OSOYOO Magic I/0 Shield for Arduino is to help people,
especially beginners to make wire connection simple,convenient and safe.

With the rich Plug and Play(PnP) connectors on the base board, you can connect
standardized OSOYOO sensor/actuator modules with the Arduino Uno through this

shield conveniently!

This OSOYOO Magic I/O Shield fits standard Arduino UNO compatible board. Itis a
connection bridge between the electronic block module and UNO board. It is has a
build-in motor driver similar to L293/L298, which can provide adjustable power to
inductive loads such as relays, solenoids, DC and stepping motors. It can drive two
channels of DC motors with your Arduino board, controlling the speed and direction
of each one independently.

It extends SPI port, UART, [2C, PWM and analog INPUT pins for Arduino board, so
DIY enthusiasts, interactive designers can quickly attach the modules to the board
for Arduino and accelerate project development progress. An intelligent power

regulator allows you to connect a battery and USB cable simultaneously, and an
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on-board voltage switch makes it easy to change the output voltage, making 3.3V or
5V sensors compatible. With the plug-and-play interfaces, this board simplifies all
your needs for an autonomous robot such as line tracer, obstacle avoidance, maze
solver etc., The shield can be interfaced with 2 motors, 12 digital sensors, 6 analog

sensors, a line array sensor and an ultrasonic sensor (4 pin and 3 pin).
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w FEATURES

— Compatible for Arduino UNO R3, Leonardo R3, Mega2560 R3
— All sockets onboard are XH 2.54mm pitch.

— Motor socket number: 4

— 12C socket number: 1

— RGB socket number: 1

— 4PIN socket number: 4

— Power socket number: 1(DC 5V~12V)

— Software Uart interface number: 1

— Hardware Uart interface number: 1
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— Analog input socket number: 6(A0, A1, A2, A3,A4,A5)
— Digital pin socket number: 12 (D2~D13)

— Motor Driver socket: for OPEN-SMART car chassis

— L LED for D13 pin

-3.3V/5V Operating Voltage Switch

— On-board reset button, power indicator led.

( o WHAT'S ON BOARD

L293DD Motor

Motor Interfaces Driver Chip

Motor Direction
& Speed

Digital Pin
Control Interface

Interface

Software
Uart Interface

Magic 140 Shield v2.0

ce2|  0sdvoo ®

Power

DGR N7NR _ D405 —T2r v ™ i - 5 Interface
1 3 = - — r Switch

Hardware
Uart Interface

RGB Interface

Power
Interface

i .
(o SFCShAGEE on

=

Ultrasonic
Interface

Motor Interfaces

Interface

On-board GND/VCC/D5/D4 Analog Pin
Reset Button Interface Interface

1. Power Interface
2. Power indicator led

3. L LED for D13 pin
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4. 3.3V/5V Operating Voltage Switch

5. On-board reset button

6. Digital Pin Interface

7. Analog Pin Interface

8. 12C Interface

9. Software Uart Interface

10. Hardware Uart Interface

11. L293DD Motor Driver Chip

12. 4 Motor Interfaces

13. Motor Direction Control Interface

14. Motor Speed Control Interface

Easy to plug OPEN-SMART products with XH2.54 socket to this shield and do not
need to pay attention to the connection. So it is great for Training institutions and

visual programming education.

TECHNICAL DETAILS

Dimensions:82mm x56mm x20mm

Weight:G.W 32g
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Lesson 1: Basic Car

« Obijective

« Parts and Devices

« How to make

« Circuit connection

« How to code

« Program Explanation

« How to play

OBJECTIVE

In this lesson, we will show how to assemble a simple robot car with OSOYOO

Building Blocks and use mBlock to program its movement

PARTS & DEVICES

Please prepare the following parts to complete this project
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NOTE:

1.the color of the building block is subject to the actual product, which does not affect

the use.

2. ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD WHICH

IS FULLY COMPATITABLE WITH ARDUINO

|: ).
& L/t
|)‘ §
' L 1§ ' Q“““ﬂ.«,_?
1*0S0Y0O0 Basic 1*0S0YO0O0 Magic 1*9V battery
Board for Arduino /0 Shield case 179V battery 2*Wheels
2 “. Ty, \ /
n‘;‘a;"’ (it : //

. s L/
1*Universal * -+ * * %
wheel 3*F057 3*F057 2*X064 2*X064 2*B117

.’ﬁ@' ¢ # o &7

2*Motors  2*B105 8*B107 2*X044 4*Z005 8*Z010 6°PS11 10*P021 34*P011 4*A03S

HOW TO MAKE

Before you build the robot with blocks, please install OSOYOO basic board for
Arduino under OSOYOO Magic I/O shield as following (Attention please : the pins of
I/0O shield is aligned with the port of basic the board firstly, then press the shield

tightly on the board).
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Please follow the building steps to build this robot car, If you want to get clear PDF
building steps, please download

from https://osoyoo.com/picture/Building_Robot_Car/lesson1/lesson1.pdf
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This part includes
the Magic shield arm| TV 34
@ 0SOYOO basic ST H .
— .

CIRCUIT CONNECTION

Connect Left wheel motor to R1 or R2 port of Magic 1/0O shield; Connect Right wheel
motor to L1 or L2 port as per following picture (Attention please: there are six jumper

caps on ENA/ENB/IN1/IN2/IN3/IN4)
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Connect 9V battery case to power port of Magic I/O shield as following:
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HOW TO CODE e

Note: In this kit, we use mblock as programming tool, if you want to learn more about
mblock, please visit preparation before class

1: https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC from https://mblock.makeblock.com/en-us/download/,

select the download file as per your computer OS type:

< C v (& mblockmakeblock com/en-us/downioad] EERE-EX ]
HE Aops @ L0ginc0s0y00.c.. @ C++ DynamicMe.. @ Howtoinstall Ope.. < OpenCVALSRIE AmazonListing Vi..  Recreation Registr. & PiverMake » | B Other Bookmarks B Readin

% Chrome browser recommended >> ( Code with blocks ) ( Code with Python )
s Support Windows/Mac/Linux/Chromebook e

5 mBlock PC version , \/ B
e VEAH (_ Download for Windows ))( Download for Mac )
Released: 2021.06.18 S—— cos 1012
Released log >> Previous version >>

D)

Step 2) Download OSOYOO_UNO.mext device file

from https://osoyoo.com/driver/mblock/osoyoo_uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon. you will
see mBlock Ul as following picture. Please delete the default device CyberPi by click

the cross in the red circle.
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mBlock vb

Untitled

B Save Publish

cmaE OO
Devices Sprites Background

Connect your device

add

How to use device?

until den

Display

E
Motion
Sensing

CE
Sensing

0B play snare v for (LY beat

Step 4) Drag and Drop osoyoo _uno_mext file(downloaded in Step 2) to mBlock

software as following:

makeblock | mBlock ®. & File & Edit

Untitled

switch backdrop to  backdropl

Looks
® switch backdrop to  backdrop? v and
Sound
next backdrop
@
Events.
change color v effect by €5
r| (| ez PN <t color v cffect to (@)
o) =|m| &
@ s
Devices Sprites Background | | Sensing
— = Drag and Drop osoyoo_uno.mext
° RACROR] s to this area
Operators
o0 e Is
[ > | 222 oo Q Search
Favorites Size Kind Date Added
@ Airbrop osoyo0-mator.pdf 17KB  Adobe..cument  Jul 15, 2021 at 3:20 PM
B Recents o0soyoo-motor 145KB  Micros..(docx) Jul15, 2021 at 3:22 PM
= 0SOY0O-Logo.png 11 KB PNG image Jan 29, 2021 at 12:39 PM
# Applications = osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads 11 0soyoo-kitipg 263KB  JPEG image Mar 31, 2021 3t 12:04 AM
4 osoyoo-ican 3KB  PNG image Feb 26, 2021 at 1:49 AM
iCloud 15 0s0y00-e5pB266.ipg B60KB  JPEG image Dec 19, 2020 at 12:56 PM
D iCloud Drive O = osoyoo-bannerjpg 42MB  JPEG image Jan 29, 2021 at 12:43 PM
55 Deskiop T L PNG image Feb 8, 2021 at 2 8
yoo_uno.mext 7.7 Ml mex Aug 4, 202 . i
[ Documents 108 KB  mext Jul 27, 2021 at 1

Now you will see a new device firmware in mBlock, see following picture:
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[ NN ] mBlock
makeblock | mBlock &, & File S Edit Untitled @ Save Publish

@ LED pin @) HiGH »
Light

. LED pin o analog value @

Action
] B eoraezpin @) €@ @O R €

Sensor

= H T o o Show
Devices Sprites Background Sound

. : , Pin

€-2

- ®
Q‘E serial por

Connect your device .

Data

How to use device?
Ev.r-,;r.ns

Now mBlock software and OSOYOQO_UNO device firmware have been successfully
installed in our PC!
Now we will show you how to use blocks to turn above idea into reality.

Step 5): Click Events,add when Arduino Uno starts up block to coding area:

(& matock 540 - @ x|

+
-

\J

Step 6): Click Action,add 5 action blocks below when Arduino Uno starts
up block .This part is to confirm the speed of the operation.If you want change the

speed ,you can change this value .On here we writed 100 as following picture;
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(@ melcck w540 )

- a x
makeblock | mBlock ©, BFile L Ed | | base 0 Courses Wi Tutorials @8 Feedback «-- '

o o

Now we have completed the block programming.The final blocks look like following:

& mBlock v5.4.0 - o x

makeblock | mBlock ®, & File & Edit | | base ) ave ool Vi © Courses i Tutorials 8 Feedback . Python Editor

Blocks Arduino C

Step 7) Upload the program to OSOYOO basic board

1) Please connect your OSOYOO basic board to your PC with USB cable firstly.
Then click the Connect button in the bottom of the mBlock software, you will see a
USB window pop up,

2) select Show all connectable device check box , then a device drop-down menu
will show up,

3) select your port from device drop-down menu

4) click Connect button to connect your PC to OSOYOO basic board.
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F

I ISha‘-:.- all connectable devices

/dev/tty.usbmodem14101 3

4

« Please make sure the USB cable is
properly connected to the device.

« Please make sure the device to be
connected is turned on.

« Only one device can be connected at a
time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5) After you PC is connected toOSOYOO basic board, please click Upload button in

the bottom of your software, then the code will be uploaded to OSOYOO basic board:

o
a2 00 ™

Devices Sprites Background Sound

® !

- serial por.
Upload
How to use device? [ga
| 1
|,\:$:;l
@ -
el
[ &2 Disconnect ) | |Ooerator
T g
( Setting |
\.M_/

axtension

PROGRAM EXPLANATION
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The program code blocks are quite straight forward, so we just make brief
explanations as following:

i) The first yellow block

Above block is dragged from Events category. It tell the system that the blue blocks
following it will start when the Arduino UNO board power is turned on.

In other projects, you can see other yellow blocks from Events category. Their
purpose are the same, define when should the following program blocks be
executed.

ii)The blue blocks following the yellow event block

Move Forward at Speed m for o sec

These blue blocks are from Action category which means the block defined some
kind of actuator action.

Take above Move Forward at Speed 100 for 1 sec block example, it tells the car to
move forward at speed 100 for one second then stop.

The speed value can be 0 (stop ) to 255 (maximum speed). You can change the
speed and rotation time in the code block.

Base on same logic, you can easily understand the meaning of other 4 blue blocks
which make the car move backward, left turn, right turn and stop.

iii)Full program block explanation

Now we can review the whole blocks functionality in this lesson:
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Move Forward at Speed m for o sec
m Move Backward at Speed for a sec

U Turn Right at Speed (@iELy for ° ser

() Tumn Left at Speed @S for @) sec

D Stop Moving

So in plain English, the program blocks in this lesson will ask the car to move
forward for 1 second, then move backward for one second, then turn right for one
second, then turn left for one second and finally stop. The program will start
immediately after Arduino power is on.

Note:

If you want to use Arduino IDE to compile the program, here is the Arduino source

code download link: https://osoyoo.com/driver/miniblock/basic-car/basic-car.zip

Disconnect Arduino from PC, put a 9V battery into battery pox(make sure polar
direction is correct, otherwise it can destroy your device and cause fire hazard).
Put the car on the ground, wave the Motor Power switch on the OSOYOO Magic 1/0
Shield V2.0, the car should go forward 1 seconds, then go backward 1 seconds, then

right turn for 1 seconds, then left turn for 1 seconds, then stop.
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If the car does not move as per above mentioned result, you should check your wire

connection, battery voltage(must over 7.2v).
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Lesson2: Line Tracking Car

« Objective

. Parts and Devices

« How to make

« Circuit connection

« How to code

« Program explanation

« How to play

OBJECTIVE

In this project, we use two IR tracking sensors to design a simple line tracking Robot
car. A Line tracking Robot, as the name suggests, is an auto-driving vehicle which
follows a black track line printed in white ground. Tracking sensors in the robot
keeps checking if the current car location is out of the track. If yes, then car will make

a negative movement to draw the robot car back to track.

Line
tracking
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PARTS & DEVICES

Please prepare the following parts to complete this project

NOTE:

1.the color of the building block is subject to the actual product, which does not affect

the use.

2. ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD WHICH

IS FULLY COMPATIBLE WITH ARDUINO

1
=

- 4
1*0S0YO0OQ Basic 1*0S0YO0O Magic 1*9V battery
Board for Arduino 1/0 Shield case 19V battery 2*Wheels
S 8 : <O0 ﬁ
1*Universal 3*F057 5*F057 2*X064 2*X064 2*B117

wheel

"M@’ ¢ o P~

2*Motors 2*B105 9*B107 2*X044 8*Z005 8*2010 13*PS11 10*P021 54*P011 4*A03S

" ;
2:080Y00 Tracking 2*3 pin 20cm PnP cable

Sensor Modul

HOW TO MAKE

Before you build the robot with blocks, please install OSOYQOO basic board for
Arduino under OSOYOO Magic I/O shield as following (Attention please : the pins of

I/O shield is aligned with the port of basic the board firstly, then press the shield

tightly on the board.)

50



osdvoo
=

Please follow the building steps to build this robot car, If you want to get clear PDF
building steps, please download
from https://osoyoo.com/picture/Building_Robot_Car/lesson2/LESSON2.pdf

Note: If you have built the robot car for lessoni, please skip to the step35 in this PDF.
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CIRCUIT CONNECTION

Please connect motors and 9V battery case as_lesson1.Then connect left tracking
sensor to D2 of the Magic 1/O shiel, right to D13 port with 3-pin PNP cables as below

(Attention please: there are six jumper caps on ENA/ENB/IN1/IN2/IN3/IN4)

Tracking sensor (left) | D2
Tracking sensor (right)| D13
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HOW TO CODE

Note: In this kit, we use mblock as programming tool, if you want to learn more about
mblock, please visit preparation before class

1: https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC
version from https://mblock.makeblock.com/en-us/download/, select the download

file as per your computer OS type (Please don’t use the browser version):

Step 2) Download OSOYOO_UNO.mext device file

from https://osoyoo.com/driver/mblock/osoyoo uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon. you will
see mBlock Ul as following picture. Please delete the default device CyberPi by click

the cross in the red circle.
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https://mblock.makeblock.com/en-us/download/
https://osoyoo.com/driver/mblock/osoyoo_uno.mext
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Step 4) Drag and Drop osoyoo _uno_mext file(downloaded in Step 2) to mBlock

software as following:

mBlock v5.3.5

makeblock | mBlock ®. & File % Edit Untitled B save

[ ] switch backdrop to  backdropl v
Looks

switch backdrop to  backdropl v and

sound
next backdrop
@

Events

change color v effect by €5

ann PN <t color v cffect to (@)
i
- Q

Devices Sprites  Background | sSensing

® = . Drag and Drop 0soyoo_uno.mext
dekﬁﬂ)p number v to this area

Operators
o0 e [ Downlogfs
{ <[>} | 222 =4 B4 K X4 Eul E=1 Q Search
Favorites Size Kind Date Added
@ Airbrop 17KB  Adobe..cument  Jul15, 2021 at 3:20 PM
B Recents ® 145KB  Micros..(docx) Jul15, 2021 at 3:22 PM
11KB  PNGimage Jan 29, 2021 a1 12:39 PM
# Applications 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads 263KB  JPEG image Mar 31, 2021 3t 12:04 AM
3KB  PNG image Feb 26, 2021 at 1:49 AM
iCloud 50y00-85pB266.jpg B60KB  JPEG image Dec 19, 2020 at 12:56 PM
D iCloud Drive O = 0soyoo-bannerjpg 4.2MB  JPEG image Jan 29, 2021 at 12:43 PM
55 Deskion : PNG image '
[ Documents Jul 27, 2021 at 10:56 PM

Now you will see a new device firmware in mBlock, see following picture:
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0@ mBloch

makeblock | mBlock &, & File S Edit Untitled B Save Publish

o HEECED
Light

. LED pin o analog value @

] B eoraezpin @) €@ @O R €
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Now mBlock software and OSOYOQO_UNO device firmware have been successfully

installed in our PC!

Now we will show you how to use blocks to turn above idea into reality.

Step 5: Click Events, add when Arduino Uno starts up block to the top:

r@ mBlock v5.4.0 = o x N
Block © b = Publis 5 & e orials g9 Feedba Python Editor
[ ) Blocks  Arduine €
Light ]
[ ] : ’
led i =P o o @
a B £ \
Senser N o
[ ]
Show
. (=] ~)
Sprite Background Sound
[ ]
P
e.3
€2
- ®
& st
‘ o Q
.
&
N

Step 6: Click Control, then Drag and drop Forever block to programming area as

following:
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& mBlock w54 -
track-New Save wr o Pythan Editor

Step 7: Click Control, add an if else block inside forever loop, then add another if

else block inside the else area of first if else block:

-
& mBlock v5.4.0

makeblock | mBlock ®. file & Edit track-New ave Publish € Courses Wl Tutorlals @0 Feedback «a= (T Python Editor

nm 2 QQ

Devices | Sprites | Background
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Ed
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extension
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Step 8: Click Sensor, add 2 pcs of IR Tracking Sensor Pin 2 blocks

inside if condition area, change 2nd Pin number from 2 to 13 as following:

& mBlock v5.4.0 = o x
makeblock | mBlock ®, @file £ Edit | wadenew SO Fublish € Courses Wil Tutorials @8 Feedback + 1%y

wwwwww

1@ |
o
i

imia T
ifje ;o ¢
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Step 9: Click Action category, add 3 pcs Barkward Left Speed 100 Right Speed

100 block inside if else blocks, change first Right Speed from 100 to 0, change

2nd Left Speed from 100 to O :

& Connect

Step 10) Upload the program to OSOYOO basic board

1) Please connect your OSOYOO basic board to your PC with USB cable firstly.
Then click the Connect button in the bottom of the mBlock software, you will see a
USB window pop up,

2) select Show all connectable device check box , then a device drop-down menu

will show up,
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3) select your port from device drop-down menu

4) click Connect button to connect your PC to OSOYOO basic board.

how all connectable devices

/dev/tty.usbmodem14101 3

< Connect

« Please make sure the USB cable is
properly connected to the device.

« Please make sure the device to be
connected is turned on

« Only one device can be connected ata
time in this version.So connecting this
device will lead to the disconnection of
the previous one

\
5)After you PC is connected to OSOYOO basic board, please click Upload button in

the bottom of your software, then the code will be uploaded to OSOYOO basic board:

@
m oo Show

Devices Sprites Background Sound
Pin
-
T serial por
, )

How to use device?

&2 Disconnect ) | |Operator

extension

i @ Seting )

PROGRAM EXPLANATION

In Lesson 1, we have learned an Yellow Event Program block and Some Blue Action

blocks
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https://osoyoo.com/2021/10/15/43751/

In this lesson, we will see some new program blocks from Control Category

i) Forever Loop

This block like a crocodile head which has some inside blocks inside its mouse.
These inside blocks will be executed in order, after the last inside block is executed, it
will go back to the first inside block and repeat the procedure again and again like a
loop

ii) A blue IR tracking sensor block from Sensor category

Above block is a hexagon block which means it will return True or False value to
Control blocks

Take above block as example, this block will read tracking sensor in D2 pin(left
sensor), if the sensor detects black, it will return TRUE, if detect white, it will return
False

iii) If Else Block in Control category
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if IR Track Sensor Pin e then

Above block has two mouses, it also has a condition block in the top. When
condition block returns True, it will execute the blocks inside the if area(upper mouse),
if condition block returns False, it will execute the blocks inside the else area(lower
mouse).

iv)Another action block which can control the left wheel and right wheel speed

Speed o Right Speed @

above block can control the left wheel and right wheel running at different speed. In
above example, left speed is 0 and right speed is 100. This will make the car make a

left turn.

v) Now we can review the whole blocks functionality in this lesson:

if IR Track Sensor Pin @)  then
| [] Forward Left Speed (i) Right Speed

else

if Y IR Track Sensor Pin @E) then

- [_] Forward Left Speed @ Right Speed 0
else

[_] Forward Left Speed @ Right Speed @
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Above program blocks are running as a forever loop which means it will never stop
unless you turn off the power.

The program will first test left sensor (D2 pin) and see if left sensor detects any black
line, if yes, it will make a left turn.

If left sensor detects white , then it will detect right sensor(D13), if right sensor returns
True, it means the black line is in the right side and the car will make a right turn.

If both sensors don’t detect black line, it means the black line is in the middle, the car

will move forward.

Disconnect Arduino from PC, put a 9V battery into battery pox(make sure polar
direction is correct, otherwise it can destroy your device and cause fire
hazard).

Adjust Tracking Sensor Sensitivity:

Turn on and hold the car and adjust the sensitivity screw on the tracking sensor with
a screwdriver until you get the best sensitivity status: the signal indicate LED light will
turn on when sensor is above white ground, and the signal LED will turn off when the

sensor is above black track.
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Prepare a black track (the width of the black track is more than 30mm and less than

60mm) in white ground. Please note, the turning angle((bending curve) of track can’t
be two sharp(larger than 90 degree). If the turning is too sharp, the car will move out
of the track.Turn on the car and put the middle of tracking sensor module facing over

black track, and then the car will move along the black track.
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Lesson3 : Light follower

« Objective

. Parts and Devices

« How to make

« Circuit connection

. How to code

« Program explanation

« How to play

OBJECTIVE

In this project, we use two photoresistor sensors to design a simple Light follower
Robot car.Using a flashlight to shine on the Photo resistor modules, the robot car will
follow the light to move forward, turn light or turn left just like a cute cat play with the
light. The Photoresistor modules consist of sensors at the front of the car; you can

program it to follow the stronger light.

w PARTS & DEVICES

Please prepare the following parts to complete this project

NOTE:

1.the color of the building block is subject to the actual product, which does not affect
the use.

2. ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD WHICH

IS FULLY COMPATIBLE WITH ARDUINO
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1*080YO0O0 Basic 1*0S0YO0O0 Magic 1*9V battery
Board for Arduino 1/0 Shield case 19V battery 2*Wheels
. -
g E 3 T /
1*Universal M * ® 2*X064 *
wheel 3*F057 5*F057 2*X064 2*B117

"ﬂ@' S P

2*Motors 2*B105 9*B107 2*X044 8Z005 8*Z010 13*PS11 10*P021 54*P011 4*A03S

&

2*0S0Y0O0 o
Photoresitor Module #:3pln:20cm Pk cable

HOW TO MAKE

Before you build the robot with blocks, please install OSOYOO basic board for
Arduino under OSOYOO Magic I/O shield as following (Attention please : the pins of

I/0O shield is aligned with the port of basic the board firstly, then press the shield

tightly on the board).




Please follow the building steps to build this robot car, If you want to get clear PDF
building steps, please download
from https://osoyoo.com/picture/Building_Robot_Car/lesson3/LESSON3.pdf

Note: If you have built the robot car for lesson1, please skip to the step35 in this PDF.
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33 [@ | miticinn w34 ®

0SOYOO Basic board ¥ I

CIRCUIT CONNECTION

Please connect motors and 9V battery case as lesson1.Then connect left
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photoresistor to A1 of the Magic 1/O shield, right to A0 port with 3-pin PNP cables as

below (Attention please: there are six jumper caps on ENA/ENB/IN1/IN2/IN3/IN4):

. @ @, Left
Photoresitor(right)

L
. EE)
Photoresitor (left) A1l § .- . P
7 p 2 2 2 g : o
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Photoresitor(left)

HOW TO CODE

Note: In this kit, we use mblock as programming tool, if you want to learn more about
mblock, please visit preparation before class

1: https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC
version from https://mblock.makeblock.com/en-us/download/, select the download

file as per your computer OS type (Please don’t use the browser version):

<« C v (@ mblockmakeblock.com/en-us/download/ oDE %) 0@
3 Apps @ Logincosoyooc.. @ Co+DynamicMe.. @ Howtoinstall Ope.. < OpenCVIRMSfE ¢ AmazonListingVi.. Recreation Registr. & Piper Make » | B3 Other Bookmarks B Readin

% S ————— ( Codewithblocks ) Code with Python )
- Support Windows/Mac/Linux/Chromebook ¥ 2

& mBlock PC version g N\ /
% Version: V535 (_ Download for Windows ) J{{  Download for Mac )
Released: 2021.06.18 S o "
Released log >> Previous version >>
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https://mblock.makeblock.com/en-us/download/

Step 2) Download OSOYOO_UNO.mext device file

from https://osoyoo.com/driver/mblock/osoyoo_uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon. you will
see mBlock Ul as following picture. Please delete the default device CyberPi by click

the cross in the red circle.

0@ mBlock v&

makeblock | mBlock ®. &File f Edit Untitled

Display

-]

i‘.?' gg l. E%;‘: o o Mation BB play recording until done
Sensing

78 play recording

Devices Sprites Background B

Sensing

o &8 play note @ for @ beat
| =

6.!@ LAN I8 play snare v for @ beat

E°B increase audio speed by @ %

Connect your device

add
B
How to use device? oT I8 set audio speed to %
BB audio speed
Fuanta

Step 4) Drag and Drop osoyoo _uno_mext file(downloaded in Step 2) to mBlock

software as following:

makeblock | mBlock ®, & File k& Edit Untitied

m
&
2
g
ki
8
E] a
3
2 g
. 03
il
g

" . = Control
)] ;| = ° o
-
Devices Sprites | Background  Sening
. Drag and Drop osoyoo_uno.mext
o to this area
Operators,
0@
<[> Q search
Favorites Size Kind Date Added
@) AirDrop 17KB  Adobe.cument  Jul15, 2021 at 3:20 PM
B Recents @ osoyoo-motor 145KB  Micros.(docx)  Jul 15,2021 at 3:22 PM
= 0S0Y0O0-Logo.png 11KB  PNG image Jan 29, 2021 at 12:39 PM
7% Applications = osoyoo-Kit.ong 485KB  PNG image Sep1, 2020 at12:01PM
© Downioads = osoyoo-kitipg 263KB  JPEGimage Mar 31, 2021 at 12:04 AM
18] 3KB PNG image Feb 26, 2021 at 1:49 AM
WAL 60KB  JPEGimage Dec 19, 2020 at 12:56 PM
D iCloud Drive @ JPEG image Jan 28, 2021 at 12:43 PM
[ Desktop image e ‘ 121 at2:14 ..‘
[ Documents 108KB  mext Jul 27, 202



https://osoyoo.com/driver/mblock/osoyoo_uno.mext

Now you will see a new device firmware in mBlock, see following picture:

0@ mBloch

makeblock | mBlock ®, & File & Edit Untitled (= RSV Publish

o HEECED
Light

. LED pin o analog value @

Action

] B eoraezpin @) €@ @O R €
Sensor
=m s QQ ™
Devices Sprites Background Sound
. : ’ Pin
€-2
- ®
&E serial por
Connect your device .
Data
How to use device?
Ev.r-,:r.ns

Now mBlock software and OSOYOO_UNO device firmware have been successfully

installed in our PC!

Now we will show you how to use blocks to turn above idea into reality.

Step 5)Click Events, add when Arduino Uno starts up block to the top:

(& matock 540 N

- o X
€ Courses Wi Tutorials @9 Feedback v . Python Editor

@ e Blocks Arduino C
Light .

mﬂw\ 3 :- -> 2t Fval @
@

& st

Step 6: Click Control, then Drag and drop Forever block to programming area as

following:
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& Connect

@ save m Local file

> Courses Ml Tutorials g8 Feedback

- o x
. eyvtnon Eaitor

Step7: Click Variable , then click Make a Variable ,A new dialog will pop

up,write left_speed ,than click OK,you will have a new variable left_speed;Use the

same method to create a right_speed variable;

B mBlock V5.4 - o x)
makeblock | mBlock ®. mFile &Edit | ight folower @ save Local file € Courses Wi Tutorials g8 Feedback - @
)
M W Blocks | Arduino C
Sound 1
Man
® 1
i ' @
- 1
®
‘serial por | ]
1
e 1
Osta
. 00 ' New Variable
Sprites  Background  E :
i '
o8 oo L
€A
s
o i ®
®
My Block:.
o
=
~ W

Step 8: Click Variable again, then Drag and drop set left_speed to block to

programming area as following:

Contol

e
€8 Py
%
s 0
" " ®
varit
[ ]
iy Block

[ © nsocvsa =
@ Save ﬂ Local file © Courses W Tutorals @ Feedback = 0 [N ]
— Blocks  Arduino C
eeeee
-
®
[ ]
oats
. 00 °
Sprites  Background | Events
®

Step 9:Click Operation , then Drag and drop 0-0 block to programming
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area ,write 250 to the first area as following;

-
B melock v5.40

makeblock | mBlock ®. & file & Edit

How to use device?

=

Light follower € Courses Wl Tutoriols §8 Feedback =«

—
Rt - 1 ol Blocks
-
— (T
% =
Pin m
/
®
b
nmlz OQ ™
Devices Sprites  Background  Evems
3 @n
[ ®
%, AR -
. Lo g

Lol - €D O

length of

My Block:

o]  Python Editor

Arduino C

Step 10: Click Sensor,then Drag and drop Read Light Sensor Analog Pin block to

programming area as followin

g;

(" & mBlock v5.40

makeblock ImBlock . & file £ Edit

Light

tight follower

@ save Local file

oy Courses Wil Tutorials g8 Feedback

Blocks

70 % ™ - B3 Read Uight Senscr Analog Pin ()

]
“ms 0O :
]
Devices | Sprites  Background  goung ﬂesd%mm"&nsm:jm '
> ]
@ (NI Y )= === == ==
. Fin
€2 B3 Read Sound Sensor Analog Pin ()
=5 serial por
o
oua
Y sot Rolay pin @) HiGH v
Events
©0 timer
+
L=

BAE]  Pyshon Editor

Arduino C

& mBlock v540

makeblock | mBlock &, & File & Edit Light follow € Courses W Tutorials g8 Feedback ss %y
— e Blocks
wait €
= Sound o
in
Ed
seral por ) icft speed v 1o @D - RN Read Light Sensor Analoa Pin @)
[ ]
“ms 00 *
@ - =
Device: Sprites  Background z9
e e
[ ®
L 4
«r Operetor:
[ BRgY coeat unid
5
=

Python Editor

Arduino €
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Step 12: Click Operation , then Drag and drop 0<0 block to programming area ,write

0 to the second area as following;

(" mblock 540 EERER
makeblock | mBlock &, BFile &£Edit | ughtfollower Son ETE) 1ocoi file © Courses W Tutorlals G0 Feedback - ()
- @ @) Blodks  Arduino C

. >

Step 13: Click Variable , then Drag and drop left_speed block to programming

area as following:

-
& milock v540 - o x

makeblock |mBlock . mfile g Edit |

' o

Step 14: Click Variable again, then Drag and drop set left_speed to block to

programming area as following:

(€ meockvsan — o0 x
makeblock ImBlock &. &&file LEdIt | g . S Publis! cal file Courses Wl Tutorlals. L LESEs BRG] Python Editor
== 8 - Naali

%63 -
L) a@
@
sari ot
®
oatn
cams OO
®
Devices Sprites  Background  Events
r ]
......
e
n (]
L -4 ®
<b GWQ
®
®
My Biock
+
& Connect L
. = p
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Step 15: Right Click set left_speed to block , then Drag and drop these block

behind if then block ,change the left_speed to right_speed as following:

s ~

™ e 0
Duplicate
eft_speed Add Comment 1 %
Delete 3 Blocks I set leftspeed v to @)
Export this script td image
1
Help

1 - ==kt speed v to @) - B Read Light Sensor Analog Pin (D)
¥ right spec ey @) _then
set right speed v to ()

' o

Step 16:Click Action again, then Drag and drop Forward Left Speed 100 Right

Speed 100 block to programming area as following:

(" @ mBlockvs.40 - o x

B (] Backoward Left Speed (ED) Right Speed
v,

Step17:Click Variable , then left_speed block and right_speed block to

programming area as following:

(" & melock vs40 - o x 3

makeblock |mBlock ®. &ifile LEdt || wght follower

' o

Now we have completed the block programming. ]The final blocks look like following:
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Now all the programming blocks have been completed! From above picture, the logic
is pretty straight forward:

When Arduino is started, computer will enter a dead loop which will check the button
status, when button is not pressed, the servo will stop at original position (in my servo
0 degree ) and elevator is in the ground , when button is pressed, the servo arm will
rotate from O degree position to 180 degree position and the elevator is lifted to the
air.

Step 18) Upload the program to OSOYOO basic board

1) Please connect your OSOYOO basic board to your PC with USB cable firstly.
Then click the Connect button in the bottom of the mBlock software, you will see a
USB window pop up,

2) select Show all connectable device check box , then a device drop-down menu
will show up,

3) select your port from device drop-down menu

4) click Connect button to connect your PC to OSOYOQO basic board.
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phow all connectable devices

Jdevjtty.usbmodem14101 3

” Connect

« Please make sure the USB cable is
properly connected to the device.

« Please make sure the device to be
connected is turned on

. Only one device can be connected at a
time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5)After you PC is connected to OSOYOO basic board, please click Upload button in

the bottom of your software, then the code will be uploaded to OSOYOO basic board:

o
m = o o Show

Devices Sprites Background Sound

® !

- serial por.
Upload
add How . e .
ow to use device?
o Data
| 1
=
@
@ -
. — il |
[ &2 Disconnect ) | |Ooerator
\_ )
( Setting )
\.M_/

PROGRAM EXPLANATION
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In previous Lesson 1 and Lesson 2, we have learned some basic control and action
program blocks. In this lesson, we will learn some new program blocks:

i)Read Light Sensor from Analog Pin Block from Sensor category

This block is an oval shape block which means it returns numeric value between 0 to
255. The number zero in the right side means the sensor will read light value from AO
pin(left light sensor).

ii)Minus calculation block from Operator category

Above block calculates the result of 250 minus the value from AO sensor .
iii)Variable Block and Set Variable to Block in Variable Category:

Variable Block is often defined to save a calculation result for later use.

left_speed

set -ht_t;shqaﬂ ¥ to - n Read Light Sensor Analog Pin o

Above block defined a variable block “left_speed”, then set its value to the calculation
of 250 minus A0 light sensor return value. The light value is higher, the left_speed is
smaller, so the car will make left turn.

Here is full program block explanation:
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Calculate left motor speed based

set leftspeed v to @E - R Read Light Sensor Analog Pin (@) ] on left sensor result ,the higher
light value ,the slower left motor
speed .

Calculate right motor speed based
on right sensor result ,the higher
light value ,the slower right motor

speed .

Move the car based the previous left_speed and right speed calculation .If left side
has light ,right wheel move faster than left wheels and car make left turn .

The working principle of Photoresistor is that the stronger light of the Photoresistor
detecting, the lower value of Photoresistor reading. The value of the Photoresistor
reading are more than 0.

In the program we set left motor speed as a variable of left_speed, right motor speed
as a variable of right_speed. Speed motor is between 0-255.

The variable of left_speed equals to 250 minus the value of left Photoresistor(AQ)
reading, and the variable of right_speed equals to 250 minus the value of right
Photoresistor(A1) reading. If the variables are less than 0, the program sets these
variables equal to 0.

If the value of left sensor(A0) reading is less than 250, left motor will move forward;
If the value of left sensor(AQ) reading is more than 250, left motor will stop;

If the value of right sensor(A1) reading is less than 250, right motor will move forward;
If the value of right sensor(A1) reading is more than 250, right motor will stop;

If the value of both sensor reading are less than 250, both motors move forward.
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Upload followlight.ino sketch code to Arduino. Turn on the car.

llluminate the front photoresistor sensor with a flashlight. Then the car will follow the
flashlight to make movement.

If the torch shines on the photoresistor sensor, but the car does not move. Please
adjust the adjuster as shown in the picture. Under normal circumstances, the yellow

light and the blue light will be on at the same time when the torch is illuminated.
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Lesson 4: Obstacle Avoidance Car

« Objective

. Parts and Devices

. How to make

« Circuit connection

. How to code

« Program explanation

« How to play

OBJECTIVE

In this project, we will use obstacle sensor(ultrasonic distance detector) to

detect obstacles ,avoid collision and auto-drive.

PARTS & DEVICES

Please prepare the following parts to complete this project

NOTE:

1.the color of the building block is subject to the actual product, which does not
affect the use.

2. ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD
WHICH IS FULLY COMPATIBLE WITH ARDUINO
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i L |
w I N
0 = |
% = T
1*0S0YO0O0 Basic 1*0S0YO0O0 Magic 19V battery
Board for Arduino 1/0 Shield case 1*9V battery 2*Wheels
ﬁ f/ /LE 8
| e
: =
1*Universal * * b L *
e 3*F057 5*F057 2*X064 2*X064 2*B117

QL 7=0 + . . -~

2*Motors 2*B105 9*B107 2*X044 8*Z005 8*Z010 13*PS11 10*P021 54*P011 4*A03S

1*0S0YO0O0 1*Servo * . " . 1*4pin 20cm
Ultrasonic Sensor motor 1*voo1 1"B103 2"Loz4 2*L035 PnP cable

HOW TO MAKE

Before you build this robot car with blocks, please install OSOYOO basic board
for Arduino under OSOYOO Magic I/O shield as following (Attention please :
the pins of I/O shield is aligned with the port of basic the board firstly, then

press the shield tightly on the board).




Please follow the building steps to build this robot car, If you want to get clear

PDF building steps, please download
from https://osoyoo.com/picture/Building_Robot_Car/lesson4/LESSON4.pdf

Note: If you have built_the robot car for lesson1, please skip to the step35 in

this PDF.
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This part includes
magic shield and

OSOYOO Basic by
— > "

T
[ 1}

1x

4

From Step3

3o

92



93



CIRCUIT CONNECTION

Please connect motors and 9V battery case as lesson1.
Then Connect SG90 servo motor to D4 port of OSOYOO Magic I/0O shield, Ultrasonic
module sensor to the D7D8 port of the Magic I/0O shield with a 4-pin PNP cable as

below:

uu™® o7 08 o5 03 D2 s
o7 o o8 o 2 =
¥ . B B =
o0 w0 8 o
5 D13 D2 ot b b s2 i i
= Servo Magic I/O shield
. = gescioncoe P2 pre wie e w.oe o L] Brown GND
§ = I[ [ [ [ [ [ Wi e o we ® e we ® oo ® o
B e fme Be Be B. S B Red vee
3 5t the i 2 s tha
9| S RGB_ D7D8 D4D5 I2C A0 Al A2 A3 A4 AS é l Orange D4
S 2 o
UART 1 @ g & 2 g 2o 2 x 2
. i b o 5
Be 2o §
g 0 I
o R ANALOG =
wngunwanu\nu 012345
e —
2

Ultrasonic Sensor
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HOW TO CODE

Note: In this kit, we use mblock as programming tool, if you want to learn more about
mblock, please visit preparation before class

1: https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC

version from https://mblock.makeblock.com/en-us/download/, select the download

file as per your computer OS type (Please don’t use the browser version):

¢ > C 0 (& mblockmakeblock.com/en-us/downioad]

e B P
Code with blocks /) (_ CodewithPython )

% Chrome browser ended >>
- Support Windows/Mac/Linux/Chromebook

mBlock PC version N /7 =
N ( 3 M
% Version: V5.3.5 ( Download for Windows N Download for Mac
: V5.3, % \
Released: 2021.06.18 T WG (645 racin macos 1012 ¢

Released log >> Previous version >>

Step 2) Download OSOYOO_UNO.mext device file

from https://osoyoo.com/driver/mblock/osoyoo uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon.
you will see mBlock Ul as following picture. Please delete the default

device CyberPi by click the cross in the red circle.

95


https://mblock.makeblock.com/en-us/download/
https://osoyoo.com/driver/mblock/osoyoo_uno.mext

mBlock v

B Save Publish

makeblock | mBlock ®. & File K Edit Untitled

OB play hi v until done

OB play hiw

BB start recording

Displa
“
-]
53 g! |. §EE o o Motion OB play recording until done
Sensing
) . T8 play recording
Devices Sprites Background -
Sensing
\ 2B play note @ for beat
@. , TE

[ RO LAN

L S
& .2 .

0B play snare v for (&SR beat

Connect your device OB increase audio speed by m
add
-]
How to use device? 1T T B set audio speed to (g
(::) BB audio speed
Fuesnts

Step 4) Drag and Drop osoyoo _uno_mext file(downloaded in Step 2) to

mBlock software as following:

— B _ L e L S——

mBlock v6.3.6

makeblock | mBlock ®. &File & Edit Untitied

€ Courses

switch backdrop to  backdropl v

switch backdrop to backdropl ¥ and

next backdrop

w
2
5
a8

change color v effect by 9

Gontrol set  color v effect to o

ra " ann
=R AR R+ o o _
=
) @ clear graphic effects
Devices Sprites Background Sensing

Drag and Drop osoyoo_uno.mext
. backdrop number v
° Operators:

Now you will see a new device firmware in mBlock, see following picture:
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to this area
0@ s
[ <> Q Search
—
Favorites . Size Kind Date Added
@) Airbrop %) osoyoo-motor.pdf 17KB  Adobe..cument  Jul 15, 2021 at 3:20 PM
% Bepats ‘osoyoo-mator 145 KB Micros...{.docx) Jui 15, 2021 at 3:22 PM
0SOYOO-Logo.png 11KB  PNG image Jan 29, 2021 at 12:39 PM
#* Applications = osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads 1=l osoyoo-kitipg 263KB  JPEG image Mar 31, 2021 at 12:04 AM
/4| osoyoo-icon 3KB PNG image Feb 26, 2021 at 1:49 AM
icloud osoyoo-esp8266.jpg B60KB  JPEG image Dec 19, 2020 at 12:56 PM
¢1Y iCloud Drive O = 050y00-banner.jpg JPEG image Jan 29, 2021 at 12:43 PM
55 Desktop CReEUL PNG image : . i
[ Documents Jul 27, 2021 at 10:56 P




mBlock

®0@
makeblock | mBlock &, & File S Edit Untitled B Save Publish

@ LED pin @) HiGH »

. LED pin o analog value @

Action

] Lep Rea pin () @ @ R €

Sensor

r1 [ ane Show
CI[| =) 0| o o

Sprites Background Sound

. : , Pin
€-2
%z ®
" serial por
Connect your device .
Data
How to use device?
&
Events

Now mBlock software and OSOYOQO_UNO device firmware have been successfully

installed in our PC!

Now we will show you how to use blocks to turn above idea into reality.

Step 5: Click Events, add when Arduino Uno starts up block to the top:

'-G mBlock v5.4.0 = o x
a Publis € Courses W Tutorials g8 Feedback s . Python Editor
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Step 6: Click Control, then Drag and drop Forever block to programming area as

following:

o x

mBlock vSA0 =
i track:| @ save m Local file: > Courses mM Tutorials ga Feedback «-- @‘

Blocks Arduino C

Step 7: Click Action, then Drag and drop set servo pin angle as block to

programming area as following

- o x
makeblock | mBlock ®, mfile LEdit  uason @ save n Local file Gy Courses WMl Tutorials g0 Feedback - q;,

reluine €

&

. o

Step 8: Click Control, then Drag and drop wait seconds block to

programming area ,writed 0.5 seconds as following:
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. v,

Step 9: Right click set servo pin angle as block ,Click duplicate from the digital write
pin to block over . You will get a duplicated block ,and place it behind the wait

seconds block .set the 45 to 135 and 90 value as following figure.

Duplicate
Add Comment
Delete Block

Export this script to image
Help

N

. v,

Step 10: Click Control, then Drag and drop forever block to programming

area as following:

(& molock vs.a0

@ Courses W Tutorlals @8 Feedback = %y [EETEREEEIEY
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Step 11: Click Action, then Drag and drop set servo pin angle as block to

programming area,change the 90 to 45 value as following;

-
B mBlock v5.40 - o x
i htrasonic Local file : is g F ] fython Editor
] Turn Right at Spesd ok baukisculeh
fim

Step 12: Click Control, then Drag and drop wait seconds block to

programming area ,writed 0.5 seconds as following:

ol
& Save Local file € Courses Wi Tutorials 88 Feedback - (%) [IRCRTRIEEIE

ocks Arduino C

@

Step 13: Click Control, then Drag and drop if then else block to programming

area as following:

B save Lacal file € Courses Wil Tutorials g Feedback ==« §
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Step 14: Click Operation, then Drag and drop 0<0 block to programming

area ,change the 0 to 15 as following:

(@ meleckvsa0

makeblock | mBlock @. mfile £Edit | urssonc

@sove QDD s e

> Courses i Tutorials g Feedback «= @

Arduino C

@

>

Step 15:Click Sensor, then Drag and drop read ultrasonic sensor trig pin echo

pin block to programming area ,writed pin 7 and pin 8 as following;

Y Read Button #in €) 7

ammmei ‘
I
ﬂmmmmﬂﬁoua-phn

ENSRIN ) Read DT v SensorPin ) Temperature v
]
00 -« ;
spites  Background | @ | (e e 0 )
Fn
B Raad Uight Sensor Analog Pin ()
Y Read Sound Sensor Analog Pin ()]

Events |2 st Retay pin B} HiGH »
@

- 7almwmmmﬂn° whopn @ <€) then

- o X
1 Courses W@l Tutorials @8 Feedback sss cﬁ Python Editor
Blocks

Arduino C

—®© . -

Step 16:Click Variable , then click the make a

the dialog box blank as following. Create left a
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Variable block ,writed right in

nd center variables in the same way;



(@ melock w540 =l

makeblock ImBlock ®, & File g Edit

New Variable

New variable name: @
&= )

® For all sprites

For this sprite only

==

. >

Step 17: Click Variable, then Drag and drop set center to block to programming

area ,change the center to right ,writed 0 to 1 value , as following:

remiluk‘ém - a K“
makeblock | mBlock . File £t | | umonic Sa oca ourses Wi Tutorsts @ Feeaback -~ 2 ([Nl
:.j“ Pt g}anah Arduino C
3
. o 7@
Bl - ... . @ VRSN i
. change centerw by [ ]
cnme O : _ :
Y
Step 18: Repeat the previous step,change the 1 to 0 as following:

€ Courses Ml Tutorials 88 Feedback «« ¥y [ICTICNZTIE

Step 19: Right click set servo pin angle as block ,Click duplicate from the digital

write pin to block over . You will get a duplicated block ,and place it behind the wait
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seconds block .set the 45 to 135 and 90 value,change

the right to left and center as following figure.

[ P——p—

Add Comment
Delete Block

Export this script to image
set right+ to ) Help
else

set right » t00

Step 20: Click Control, then Drag and drop if then else block to programming

area as following:

& mBlock v5.4.0 - a X
makeblock | mBlock &, & file g Edit witrasonic Save e Tutorials g8 Feedback s iy

Step 21: Click Operation, then Drag and drop 0=0 block to programming

area ,change the 50 to 0 as following:
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(& motock 340 ~ o x
Itrasonic c W Tutorials @8 Feedback ««= (%IRRT

Blocks

Arduino C

e W Sound CI)
- D @
-
D
"
pick random () to D)
L]
cnmEs Q@ ™ 6'.49
e

Devices  Sprites  Background | Evenss

3
g
]
8
a
3
%
A
i

How 10 use device?

-

Step 22: Click Variable, then Drag and drop center block to programming area as

following:

-
& mBlock v5.4.0 - o x

makeblock | mBlock ®. & File f Edit

Mal
= Sound
— - ===y
[ ]
% - a@
L1
[ ]
e
| )
"15 00 7| o
®
Devices Sprites  Background  Events

Blogks

Arduino C

<>

wt ety 0 D

convel Make a List ehie
e st conte 10 @)
©
08 3
- - - center = ()  then
el vanable: -
How to use device? {gg
Wy Siocie o
=
e a
o Connec &
exiension

Step 23: Click Action, then Drag and drop Move forward at speed for block to

programming area,change the 1 sec to 0.5 sec as following;

s
& mBlock V540 - 0 %
makeblock | mBlock ®. & File f Edit u Say e o, s o
:-:: Blocks Arduino €
]

nm =2 QQ

Devices Sprites  Background

How 1o use device?

¢
&

=
=
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Step 24: Click Action again, then Drag and drop Stop Moving block to

programming area as following;

. o

Step 25:Click Control, then Drag and drop if then else block to programming

area as following.

& mblock v - 8 x Y
makeblock | mBlock @, &Fle LEAN | uhrasonic Sa Publish a € Courses A Tutorials g8 Feedback o« .

. >

Step 26:Click Operation, then Drag and drop 0=0 block to programming

area ,change the 50 to 0 as following;
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oonmE QQ o=
e
Devices | Sprites | Background @
Evente - . m m m W omom

Operator

@ o
varaoies. Gl 2vple J oanans)

[CETCR orath of TN

CCE-D

Blocks Arduino C

Step 27: Click Variable, then Drag and drop left block to programming area as

following:

-~
& milock v540

Make a Vadable

Devices Spiites  Background @
Events. hide variable center v

am s Q@ o
e o |

Make a List

Variablet

My Block:

e ©

makeblock | mBlock ®, MFile £Edit | Local file

=@ %
5 Tutorials g9 Feedback e Python Editor

Blacks Arduino C

Step 28: Click Action, then Drag and drop Turn Left at speed for block to

programming area,change the 1 sec to 0.5 sec as following;

€ milock v5.A0

makeblock |mBlock ®. file Lt | uhrasonic

=m 85 Q0@

Devices  Sprites  Background
n

serial por

Data

@

Events

= o
AN Tutorials g Feedback ses ﬁ Python Editor

Blocks Arduino €
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Step 29: Click Action again, then Drag and drop Stop Moving block to

programming area as following;

(& milock .40 -8 x )

2] Move Forward at Speed (R for

Step 30: Click Control, then Drag and drop if then else block to programming

area as following.

(& mBlock v5.40 - o x )

IECION-Y-
u

Sprites  Background

. -

Step 31:Click Operation, then Drag and drop 0=0 block to programming

area ,change the 50 to 0 as following;
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(@ malock v5.40 - 8 x
o EIT8

Blocks Arduino €

Sound
= e

senstoor
f|mm 00
. Data
Devices Sprites  Background
Events

o
¥
El
H

el
‘o
[l

add

join banana

H
> i@
ElE
B
210
ﬁs
H
0

contains ) 7

‘g

|

Step 32: Click Variable, then Drag and drop right block to programming area as

following:

- Snow Make a Varlable Blocks Arduino C
e SN ﬂ

Sound

® == Emm==

Pin

conter » 10 ()

swaisor [
oo,

ot

Sprites  Background
@

" Makea List

How 1o use device?

Variablor

e

Step 33: Click Action, then Drag and drop Turn Right at speed for block to

programming area,change the 1 sec to 0.5 sec as following;

(€ moieck vs0

= = x
makeblock ImBlock ©. & File & Edit - 9IEEEED

~ N
o Blocks Arduino €
e
»
L
mpp—
oeics Dl al| @, e at Speed QB for
® — Y
safial por n = idte

[ Tum Left at Speed @D for @D 5
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Step 34: Click Action again, then Drag and drop Stop Moving block to
programming area as following;
a = :

claee QQ ™

Sprites  Background

Step 35: In Action, then Drag and drop Turn Right at speed for block to

programming area,change the 1 sec to 1.5 sec as following;

=0 x
Tutorials @ Feeaback - (i) (EENCN

. locks Arduino C
e B :@
([ ]
Acton @

(]

sensox
[ ]

Show

[ —— ¢
:0 e g—. 2@

Step 36: In Action, then Drag and drop Stop Moving block to programming

area as following;

(€ mBlock v5.40 = o x )
makeblock |mBlock ®, &File KEdit  ubosonic - 9 IEZEEED
Blocks Arduine C

\ /
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Now we have completed the block programming.The final blocks look like

following:

[ (R y—

\ y,

Now all the programming blocks have been completed! From above picture, the logic
is pretty straight forward:

When Arduino is started, computer will enter a dead loop which will check the button
status, when button is not pressed, the servo will stop at original position (in my servo
0 degree ) and elevator is in the ground , when button is pressed, the servo arm will
rotate from O degree position to 180 degree position and the elevator is lifted to the
air.

Step 37 Upload the program to OSOYOO basic board

110



1) Please connect your OSOYOO basic board to your PC with USB cable firstly.
Then click the Connect button in the bottom of the mBlock software, you will see a
USB window pop up,

2) select Show all connectable device check box , then a device drop-down menu
will show up,

3) select your port from device drop-down menu

4) click Connect button to connect your PC to OSOYOO basic board.

2

I |§ho-;.- all connectable devices

/dev/tty.usbmodem14101 3

% Connect

+ Please make sure the USB cable is
properly connected to the device.

+ Please make sure the device to be
connected is turned on

« Only one device can be connected at a
time in this version.So connecting this
device will lead to the disconnection of
the previous one.
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5)After you PC is connected to OSOYOO basic board, please click Upload button in

the bottom of your software, then the code will be uploaded to OSOYOO basic board:

o
- BE B o o e

Devices Sprites Background Sound

® !

serial por

Data

Upload

How to use device?

=

@

@ Control
®

{ &2 Disconnect ) | [Overator
.'/

%
-
|
\,

i@} Setting /;I

2 2 extension

PROGRAM EXPLANATION

In this lesson, we will learn some new program block as following:

i)Set Servo angle block in Action category:

This block will control a servo in specific Digital port to a specific angle.

H set servo pin e angle as @

Take Above block as example, it will rotate servo in D4 pin to the angle of 90 degree
which will make the Ultrasonic sensor facing front. In this case, the sensor will detect

if the front side has obstacle.

If you change the angle value from 90 to 45, the sensor will rotate 45 degree to the
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left and ultrasonic sensor will test left side obstacles.

If you change the angle value from 90 to 135, the sensor will rotate 45 degree to the
right and ultrasonic sensor will test right side obstacles.

ii)Yellow Wait Block from Control Category

This block will keep current status for a specific time period before execute next
program block

E set servo pin o angle as @

2

In above example, servo in D4 rotates to 90 degree direction, then stops there for 2
seconds.
iii)Read Ultrasonic Sensor Block from Sensor Section

This block will read distance value from Ultrasonic Sensor

4 read ultrasonic sensor trig pin o echo pin a

In the above example , the block will read obstacle distance value to an ultrasonic
sensor whose trig pin in D7 and echo pin in D8.

If ultrasonic sensor detects obstacle, it will return distance value (integer).
iv)Compare block in Operator category

Compare block will return True or False based on compare value

read ultrasonic sensor trig pin o_abhq pin e < G

In the above example, when Ultrasonic Sensor distance value less than the 15
(threshold value), it will return True which means obstacle is detected

Otherwise it will return false which means no obstacle in this direction. You can
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change the threshold to other value. The bigger the value, the more sensitive your
car will act.

The whole programming logic :

First, program will make ultrasonic sensor to rotate from 45 degree to 135 degree
and then stop at 90 degree for 2 seconds. This will give you a chance to make servo
direction alignment. If sensor doesn’t face front during the 2 seconds at 90 degree,
you need to adjust the sensor location in servo and make it face to 90 degree.

Then the sensor enter into a forever loop which make the car run in obstacle
avoidance mode.

The program rotate the servo to 45 degree, if sensor detect an obstacle within 15¢cm,
it will set a variable right to 1, this means right side has obstacle. Otherwise
variable right will be set to 0.

Then program rotates the servo to 135 degree and 90 degree to test left side
obstacle and center direction obstacle. If left side has obstacle within 15 cm,
variable left will sent to 1, If center direction has obstacle within 15 cm,

variable center will sent to 1. If no obstacle, then these vaiables are set to 0.

Now we have known the obstacle status in three

variables left, right and center. The program will decide car movement based on
these values.

If center direction has NO obstacle (center=0), then car move forward.

If center direction has obstacle but left side has NO obstacle (center=1 but left=0),
then car turn left.

If center direction, left side all have obstacle but right side has NO obstacle
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(center=1 and left=1 but right=0 ), then car turn right.

If center direction, left and right side all have obstacle (center=1

and left=1 right=1 ), then car turn right for long time, this will make the car turn
back.

Following picture shows above programming logic in the program blocks.

4 \
Test the servo when car starts .
Let the servo stay to 90 degree for 2 seconds .
If you find ultrasonic sensor not facing front ,
you have to adjust sensor location in the servo.
Rotate the servo to 45 degree, if
sensor detect an obstacle within
15cm,it will set a variable right to 1,
this means right side has obstacle.
Otherwise variable right will be set
to 0.
Rotate the servo to 135 degree, if sensor
detect an obstacle within 15cm,
it will set a variable left to 1, this means
left side has obstacle.
‘Otherwise variable left will be set to 0.
Rotate the servo to 90 degree, if
obstacle distance is less than 15cm,
then set variable center to
1,0therwise set center to 0.
If front { ter direction)has no ob
then make car move forward .
If front has obstacle but left has no
obstacle ,then make car trurn left .
i front and left all have ohstacle but right has no
ohstacle ,then make car trurn right .
If front ,left and right all have
obstacles, then let car make a big
right turn ,this will make the car go
back .
\. V.

HOW TO PLAY

Adjust the Ultrasonic Sensor direction:
After the code is loaded into robot car, unplug the USB cable from the UNO board
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and turn on the power switch on the Magic I/0O board. Then the ultrasonic sensor will
rotate to face the straight forward direction for 5 seconds. If the Ultrasonic sensor is
not facing the front position, please turn off the power. Please use a screw driver to
adjust the ultrasonic sensor direction and make it facing straight ahead , then turn on
the power again and during the early 5 seconds, the sensor should be facing front

direction.

After the 5 seconds , the robot car will start to drive and change direction to avoid

obstacles automatically.
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Lesson 5: Auto transporter

. Objective

. Parts and Devices

« How to make

« Circuit connection

« How to code

« Program explanation

« How to play

OBJECTIVE

In this project, we will make a smart robot finger and use it to transfer a pingpong ball
to another place. We will use obstacle sensor(ultrasonic distance detector) to detect
the coming ball. When a ball is detected, the finger will pickup the ball and the car
will drop it to another place, then the car will go back to original place to wait for

another ball.

(— PARTS & DEVICES

Please prepare the following parts to complete this project
NOTE:
1.the color of the building block is subject to the actual product, which does not affect

the use.
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2. ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD WHICH

IS FULLY COMPATIBLE WITH ARDUINO

b
L
H
- ég"aq._,,/'
1*0S0YOO0 Basic 1*0SOYOO Magic 1*9V battery
Board for Arduino 1/0 Shield case 19V battery 2*Wheels
¥, ‘\. 5 et //
o
1*Universal 3*FO57 5*F057 2*X064 2*X064 2*B117

wheel

.’ﬂ@"f,&/

2*Motors 2*B105 8*B107 2%X044 10*Z005 20*Z010 12*PS11 18*P021 44*P011 4*A03S

e = @ & A

1*Servo
uurls?,i.cf:vsoe%sor motor 1*A013 4B103 1*T024 2*T016 2*L035

4*X275 4*A08S 1*A050 2*X073 1;#;'“:2?1?21

HOW TO MAKE

Before you build the robot with blocks, please install OSOYOO basic board for
Arduino under OSOYOO Magic I/O shield as following (Attention please : the pins of

I/O shield is aligned with the port of basic the board firstly, then press the shield

tightly on the board).

u i 11 3 3 g
Q:J:jj:ﬁ;ﬂ
i
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Please follow the building steps to build this robot car, If you want to get clear PDF
building steps, please download

from https://osoyoo.com/picture/Building_Robot_Car/lesson5/LESSONS.pdf

Note: If you have built the robot car for lesson1, please skip to the step35 in this

PDF.
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1: 1

sic boar

This part includes
magic shield and

SOYOO Ba

4x A03S

o),
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2xA08S
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CIRCUIT CONNECTION

Please connect motors and 9V battery case as_lesson1.
Then Connect SG90 servo motor to D4 port of OSOYOO Magic I/0O shield, Ultrasonic

module sensor to the D7D8 port of the Magic I/0O shield with a 4-pin PNP cable as

below:

o
@
o
4

s
£z
5
o
n
&§ 8 = & 3
UFD
a &
2
e L
® O
g
s ﬂﬂfa
Magic /o ghipIBv2.0

D13 Servo Magic I/O shield
\ Brown GND
- Red vce
- é[l Orange D4

N ©
1-

Ultrasonic Sensor

128



HOW TO CODE

Note: In this kit, we use mblock as programming tool, if you want to learn more about
mblock, please visit preparation before class

1: https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC

version from https://mblock.makeblock.com/en-us/download/, select the download

file as per your computer OS type (Please don’t use the browser version):

’ o ) Engten

8 - —
. (" codewithblocks ) ( CodewithPython )
g | Support Windows /Mac/Linux/Chromeb ook = )

= mBlock PC version e -\ /
— (__ pownload for Windows ))( Download for Mac )
S Released: 20210618 7 o Wi 64-biErecoenns macos 10712
Released log > Provious version >>

Step 2) Download OSOYOO_UNO.mext device file

from https://osoyoo.com/driver/mblock/osoyoo uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon.
you will see mBlock Ul as following picture. Please delete the default

device CyberPi by click the cross in the red circle.

[ XN ] mBlock v5

makeblock | mBlock ®, & File % Edit



https://mblock.makeblock.com/en-us/download/
https://osoyoo.com/driver/mblock/osoyoo_uno.mext

Step 4) Drag and Drop osoyoo _uno_mext file(downloaded in Step 2) to mBlock

software as following:

makeblock | mBlock ®. ®iFile & Edit Untitled

mBlock v5.3.5

@ save Publish

switch backdrop to backdropl v

Looks
® switch backdrop to  backdropl ¥ and
(&3
next backdrop
O
Events.
cl=aml s Q@ |
L L =
@ s
Devices Sprites Background sensing
— Drag and Drop osoyoo_uno.mext
backdrop number v o e ires
Operators
[ NN Is
(<[> [ = Q search
Favorites Size Kind Date Added
@ AirDrop osoyoo-mator.pdf 17KB  Adobe.cument  Jul15, 2021 at 3:20 PM
B Recents o0soyoo-motor 145KB  Micros..(docx)  Jul 15, 2021 at 3:22 PM
= 0SOY00-Loga.png 11KB  PNGimage Jan 29, 2021 at 12:39 PM
# Applications = osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads 122 0s0y00-kit.jpg 263KB  JPEG image Mar 31, 2021 3t 12:04 AM
4] 0soyoo-ican 3KB  PNG image Feb 26, 2021 at 1:49 AM
iCloud |5 0soyo0-espB266.jpg B0KB  JPEG image Dec 19, 2020 at 12:56 PM
D iCloud Drive O = 0soyoo-banner,jpg 42MB  JPEG image Jan 29, 2021 at 12:43 PM
9 Deskiop s PNG image Feb 8, 2021 at 2114 PM 1
B osoyoo_uno.mext o ’ v il
[$ bocuments m— 7
4

Now you will see a new device firmware in mBlock, see following picture:

08

makeblock | mBlock ®, & File & Edit Untitled

Action

Sensor

oanmE Q@ ™
Devices Sprites Background Sound
. : ’ Pin

€8

%z ®
serial por

Connect your device .

Data

How to use device?
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Now mBlock software and OSOYOQO_UNO device firmware have been successfully
installed in our PC!
Now we will show you how to use blocks to turn above idea into reality.

Step 5: Click Events, add when Arduino Uno starts up block to the top:

& Save. - Local file €y Courses WMl Tutorials @8 Feedback «»- . Python Editor

Step 6: Click Action, then Drag and drop set servo pin angle as block to

programming area ,change the pin 9 to 4 ,90 to 30 as following;

-~
| @ metock vsa0

> Courses WM Tutorials @@ Feedback == @ Python Editor

bl b i servo i @ angic o €D

I (-] Backward Lot Speed Right Speed (D)

Step 7: Click Control, then Drag and drop wait seconds block to programming

area ,writed 0.5 seconds as following:
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A

Step 8: Click Action again, then Drag and drop set servo pin angle as block to

programming area ,30 to 0 as following;

-~
& mBlock v54.0

makeblock | mBlock ®. & file g Edit et PuBlish € Courses Wil Tutorials @0 Feedback se= ]

Step 9: Repeat the Step7 as following:

-~
& mblock v5.4.0

- o x

G Courses WMl Tutorials g8 Feedback += (¥ [CNOEIRITN

W,

Step 10:Click Action, then Drag and drop set servo pin angle as block to

programming area ,0 to 30 as following;
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-~
& melock vS.40 w @ R
akeblo B “EST  Publish o %]  Python Editor
- e :
B Blocks Arduine €
Ll u
-

ac at Specct QD for @ sec &

] Move Backward at Speed (EB) for @) sec

Background

[ Tum Right at Specd (D for @ so

Spiites

[ Tun Left at Speed (@D for (@ sec

[2] Forward Lett Speed (ER) Right Speed (ERD

[] Backward Left Speed (D) Right Speed ()
\

Step 11:Click Control, then Drag and drop wait seconds block to programming
area ,writed 1 seconds as following:

€ mBlock v A0

makeblock | mBlock ®, & File & Edit suto-test

- o x
o

6 Courses W@l Tutorials @@ Feedback
® N

- Show

e W

& Soung
a

E.S]  Pytnon Editor

Blocks Arduino €

am =5 QO g

Data

3

E
L

Step 12: Click Control, then Drag and drop forever block to programming area as
following:

& mBlock v5 40

makeblock | mBlock €, & File f Edit

Local file > Courses Wl Tutorials g8 Feedback
- W [ J
- .

las] Pyihon Editor
PR ot @ oconds Blocks Arduino ©
-
: o

o x

= | Oo

Devices

Sprites  Background

How to use device?
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Step 13: Click Control again,then Drag and drop if then else block to programming

area as following:

[E mBlock V540 - o x ]
-t .
> ‘soung : -
= o P ock rduing
P
q

o v,

Step 14: Click Operation, then Drag and drop 0<0 block to programming

area ,change the 0 to 7 as following:

& mblock v5.40 = o X
makeblock | mBlock ®, Sfile £Edit || ouoen o - & IEEEED

Arduino C

g — g i

Step 15:Click Sensor, then Drag and drop read ultrasonic sensor trig pin echo

pin block to programming area ,writed pin 7 and pin 8 as following;
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€ Courses Wi Tutorials g8 Feedback ~ (A [IRAOROEE 08

Blocks Arduino C

= o
Light

[ gy "on Pressed Pin (D 7 -
- B [ foad uitrasanic sensor g pin (), ocho pin (D)

3 Read DHT11 v SensorPin () Temperature

<

=m| @ oo szw £ 1R Track Sensor Pin @)

L ] [ Read Light Sensor Ansiog Pin ()
e Fin
(3
%z ®
a serial por
i | g | TR
add
Daia
How to use device? Y set Retay pin @B} HiGH +

+
e © a

Step 16: Click Action , then Drag and drop Stop Mowing block to programming

area as following;

'q mBlock v5.4.0 - o X
5 e koo thon Editor

makeblock | mBlock ®, mfile &Edit | stoten Local file

:.: Blocks Arduino C
-

o am E Q00

Devices Sprites  Background

Step 17:Click Control, then Drag and drop wait seconds block to programming

area ,writed 0.5 seconds as following:

@ mBlock v5.40 —a %
makeblock | mBlock ©. & fle £ Edit | aiotes & Save Lacal file © Courses W Tutorits @ Feecbock -~ (i) (I

-un show
—n

% S

°

FUET I oo [ ]

Devices Sprites  Background

Blocks Arduino €

£
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Step 18:Click Action, then Drag and drop set servo pin angle as block to

programming area ,0 to 25 as following;

(E mblock v5.40 - a8  x )
makeblock | mBlock ®. miFlle SEIt | auotost © Courses Wi Tutorials G0 Feedback s . Python Editor
(1)
=
- ® Blocks Arduino €
s [ Tum Right at Speed @D
‘ Bl () T Lot an Specd D) o pn () angie @
Snaw
S
@ 00
vices Sprit Background
¢ @
= *.9 senal por
e [ i)
3 o
o o Data
sdd
Evenis
Contro

[] Forward Left Speed Right Sp

[+ ]
cloward Left § 100 JE
[] Backward Left Speed (ER) Right 5

\ >

Step 19:Right click Wait seconds block ,Click duplicate from the digital write pin to

block over . You will get a duplicated block ,and place it behind Set servo pin angle

as block .Change the angle value as following figure.

s ™

Add Comment
Delete Block

w Duplicate

Export this script to image
Help

\ >

Step 20:Click Control, then Drag and drop wait seconds block to programming

area ,writed 0.5 seconds as following:
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-m
—
a
Was 0O
Spites  Background
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.G=5
&
SE—

How to use device?

B Save (QEIGIERNY Local file

€ Courses Wl Tutorials g Feedback

Astion

o P
e

- o x
- @ IR

Blocks

Arduino C

]

Step 21:Click Action,then Drag and drop Turn Left Speed for block to

programming area ,change the 1 sec to 0.4 sec as following;

(& mblock v5.40

o R
-
e
a
- m o o
Devices Sprites  Background

How to use device?

& Connect

makeblock | mBlock ®. & File % Edit

auto-test € Courses g Tut @ Feedback

Sound

Fin

‘seial por

Oata

®
Events

{1 Turn et ot Specd (D for @ sce

Rl sctservo in (@) angle 22 €

s O 3
‘ Python Editor

Blocks

Arduine €

Step 22: Click Action , then Drag and drop

area as following;

(& mélock v5.40

"nm

(=1~

Devices Sprites  Background

makeblock | mBlock ®, & file g Edit

Soung

& Connect =
extensio

Blocks

2] Tum Right at spees (ED)

Shaw

[E] Move Forvard at Speed QD) for

[2] Move Backward at Speed () for
5] Tum Right at Speed QD) for D)
émm Left at Speed (D) for @ 4

OErI ™ = = = = = = -

[+ [ y—Y

a
@ Courses Wi Tutorials g8 Feedback e ‘ Python Editor

™

x

Arduino €
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Step 23:Click Action again, then Drag and drop set servo pin angle as block to

programming area ,90 to 0 as following;

@ mblock v5.40 =g K )
itk sove (T > Courses Wi Tutorials g8 Feedback + ‘ Python Editor

= N

el Blocks Arduino C

e W

=l
Sprites  Background

N = y

Step 24:Click Control, then Drag and drop wait seconds block to programming

area ,writed 0.5 seconds as following:

Step 25: Repeat the Step 23,change the 90 to 15 as following:
l

sm s Q@

-
Dewvices Sprites  Background
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Step 26:Click Control, then Drag and drop wait seconds block to programming

area ,writed 0.5 seconds as following:

(& melok vs.0 = 8 ¥

. o

Step 27:Click Action again, then Drag and drop set servo pin angle as block to

programming area ,90 to 30 as following;

(& mblock v5.40 - 0 X )

1 Courses W Tutorials g8 Feedback == . Python Editor
- o - - .
Aetion » )

o [T )

Sensor

. o

Step 28:Click Action , then Drag and drop Move Backward at speed for sec block

to programming area ,change the speed 100 to 50 as following;
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(& malock vs.40

makeblock |mBlock ®, & file f Edit auto-test

Sprites  Background  seung

[ (- y— Y

. Python Editor

Blocks

Arduino €

@

Step 29:Also in Action ,then Drag and drop Turn Right at speed for sec block to

programming area ,change the speed 100 to 50,the 1 sec to 0.5 sec as following;

(& motock v5.40

makeblock | mBlock ®. & File & Edit auto-test & save m Local file
- [] Move Forward at Speed ()

% ® [ Move Backward at Speed (@D

63 Tum Rightat Speed QD)

HoR-T i

S | Bisoomd]l| o [ Move Forward at Speed () for @) sec
,,. 2] Move bacward at spoect (D) for () sec
. n
€-a ® 2}
° [ 54 .2 [c., Tum Right at Speed (ED for @ sec TR
i ® GEEEETIL

®
o M

o X
o Courses B Tutorials B Feedback s . Python Editor

Blocks

Arduino C

@

Step 30: Drag and drop Move Forward at speed for sec block to programming

area ,change the speed 100 to 50 as following;

(& mblcck vs.40

makeblock | mBlock ©, Mfle &t | et @ save Local fle

am s Q0@

evices Sprites  Background  goung

LI () o achoord ot speea QD) ror @ oc

Fin

[ Tum Right at Speed (D) for @ sec

o s por
= ‘ ® um Left at Speed for sec
: Bl () 7ot Spocct QD for @ soc

Events
[ (E—yE—

o
1 Courses W Tutorials g0 Feedback +e= .

Blocks

X )

Arduino C

@
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Step 31: Drag and drop Forward Left speed Right speed block to programming

area ,change the speed 100 to 30 as following;

(@ molock v5.40 = o x )

[ Backward Left Speed () Right Speed (ED)

. o

Now we have completed the block programming. The final blocks look like following:

g ™

[5) Move Forward st Speed () for @) sec

L

\_ 7 y

Now all the programming blocks have been completed! From above picture, the logic
is pretty straight forward:

When Arduino is started, computer will enter a dead loop which will check the button
status, when button is not pressed, the servo will stop at original position (in my servo

0 degree ) and elevator is in the ground , when button is pressed, the servo arm will
141



rotate from O degree position to 180 degree position and the elevator is lifted to the
air.

Step 32 Upload the program to OSOYOO basic board

1) Please connect your OSOYOO basic board to your PC with USB cable firstly.
Then click the Connect button in the bottom of the mBlock software, you will see a
USB window pop up,

2) select Show all connectable device check box , then a device drop-down menu
will show up,

3) select your port from device drop-down menu

4) click Connect button to connect your PC to OSOYOO basic board.

2

I IEha-;.- all connectable devices

! /dev/tty.usbmodem14101 3 !
4

« Please make sure the USB cable is
properly connected to the device
+ Please make sure the device to be
connected is turned on.
1y on vice can be connected at a
version.So connecting this
ead to the discannection of
the previous one.
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5)After you PC is connected to OSOYOO basic board, please click Upload button in

the bottom of your software, then the code will be uploaded to OSOYOO basic board:

o
|| = o o Show

Devices Sprites Background Sound
Pin
L ]
s serial por
Upload
How to use device Data

|,\:$:;l
= e

&? Disconnect ) | |Quoeraton
.-‘j

axtension

Fae S

€§3 Setting :JI

PROGRAM EXPLANATION

This lesson does not use any new program blocks. If you don’t understand the block
meaning, please review previous lessons.

The programming logic explanation is in following graph:

First, program will make servo to rotate from 30 degree to 0 degree and then stop at
30 degree. This will make the finger from opening status to closing status. then
opening status. If the finger doesn’t work as this, you need to adjust the finger firstly.
Then ultrasonic sensor enter into a forever loop which check whether there is

obstacle or not on the car's way

143



If ultrasonic sensor detect an obstacle within 7cm, the car will stop moving for 0.5
second. The servo will rotate slowly from opened status to closed status to make the
finger catch the obstacle, then the robot car turn left at speed 100 for 0.4

second, then stop. The servo will rotate slowly from closed status to opened status
to make the finger put down the obstacle, then the robot car move backward at
speed 50 for 1 second, then turn right at speed 50 for 0.5 second, then move forward
at speed 50 for 1 second.

If ultrasonic sensor doesn’t detect an obstacle, the car will move forward at speed 30.

Above program blocks are running as a forever loop unless you turn off the power.

'3 "\

| weit Q) seconds |
[ [ y—)

Test claw servo ;,make the claw open and close

LR seconds |
Il 1ot servo pon () angle s €D
| wait @) seconds |

Detect if there is any obstacle ahead

When obstacle is detected ,slowly close
the claw from 25 degree to O degree

Hold the object in claw and turn left

)
[-] Move Backward at Speed (Eg) for ) sec
[£] Tum Right at Speed (@R for @B =< After release the obstacle ,go back to original position

[F] Meve Forward st Speed () fer (@) sec

| ] Forward Lett Speed @) Risht Speed ED) if no ok le is defected ,keep moving forward

Adjust the finger position:
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By manual:

After turning on the power, the finger will open, then close and then open again and
stay in open position for about 1 second. If the finger does not stop at open position,
please turn off the power, then take out the servo gear and put it to a position where
both fingers are in open position.

After you have adjusted finger to right position, please turn on the power again. Then
put a ball into the open finger. Once the ultrasonic sensor detected the ball, it will
catch the ball and move it to left hand location. After transferring the ball, then the
car will turn back to its original position.

By Code:

Please upload the following code to your Arduino. Turning on the power and check
whether the finger is in opened position or not.

If not, please adjust “30” to other degree and repeat the step till you get the correct

value.

E set servo pin o angle as @

Please upload the following code to your Arduino. Turning on the power and check

whether the finger is in closed position or not.
If not, please adjust “0” to other degree and repeat the step till you get the correct

value.
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f set servo pin o angle as o

Please record degrees for your robot finger, and replace the degrees of the sample
code with your correct value. so that the code will work perfect.

Working Result:

When you turn on the power and put the car on the ground, the car will go forward,
when there is an obstacle( please select the suitable obstacle according the finger

size) on its way, the finger will catch it, and put it away) then move on forward.
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Lesson 6: WIFI APP control Robot Car and Front Claw

« Obijective

« Parts and Devices

« How to build

« Circuit connection

« How to code

« How to play

OBJECTIVE

This lesson will use the programming tool —— IDE for Arduino to complete the robot
car control by WIFI APP. In this lesson, the car is controlled by phone APP to move
forward, backward, turn right and left and open finger servo to catch object and

unload object.

APP Control

-
73

PARTS & DEVICES
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Please prepare the following parts to complete this project

NOTE:

1.the color of the building block is subject to the actual product, which does not affect

the use.

2. ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD WHICH

IS FULLY COMPATITABLE WITH ARDUINO

g,
b
§
Mg é
1*0S0YO0O0 Basic 1*0S0YO0O0 Magic 1*9V battery
Board for Arduino 1/0 Shield case 19V battery 2"Wheels
% e ﬁ /
. <= //

1 Unwel;sal 3*F057 5*F057 2"X064 2*X064 2*B117

.’%@"#/&/

2*Motors 2*B105 6*B107 2*X044 8*Z005 18*Z010 10*PS11 14*P021 42*P011 4*A03S

1*A013 4*B103 1*T024 2*T016 2*L035

1*0S0Y0O0 1*Servo
ESP module motor

HOW TO MAKE

Before you build the robot with blocks, please install OSOYOO basic board for
Arduino under OSOYOO Magic I/O shield as following (Attention please : the pins of
I/O shield is aligned with the port of basic the board firstly, then press the shield

tightly on the board).
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Please follow the building steps to build this robot car, If you want to get clear PDF
building steps, please download
from https://osoyoo.com/picture/Building_Robot_Car/lesson6/lesson6.pdf

Note: If you have built the robot car for lesson1, please skip to the step35 in this PDF.
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2% 1x rom Sleg23
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4Xan3

i part Includes magic shield
and OSOYOO Basic board

)

1
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CIRCUIT CONNECTION

Please connect motors and 9V battery case as lesson1.

Then connect the middle four pins of OSOYOO WIFI Module connect to
VCC/GDN/D2/D3 slot of Magic I/0O shield, connect servo motor to D8 port as

following (Attention please: there are six jumper caps on ENA/ENB/IN1/IN2/IN3/IN4)
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Servo Magic 1/O shield
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HOW TO CODE

Note: This lesson use Arduino IDE as programming tool.
Step 1: Install Arduino IDE. Download Arduino IDE
from https://www.arduino.cc/en/Main/Software?setlang=en , then install the software.

If you have install Arduino IDE, please skip this step.

Down ] Oad S Please choose the version according your PC OS. If you don’t want to
CONTRIBUTE money, please click JUST DOWNLOAD button at downloading pacage

DOWNLOAD OPTIONS

Arduino IDE 1.8.19 Windows Win 7 and newer

Windows ZIP file

The open-source Arduino Software (IDE) makes it easy to write code Windows app win8.10r10 | Get i3
and upload it to the board. This software can be used with any Linux 32 bits

Arduino board. Linux 64 bits

Linux ARM 32 bits
Linux ARM 64 bits

Refer to the Getting Started page for Installation instructions.

SOURCE CODE Mac 0S X 10.10 or newer
Active development of the Arduino software is hosted by GitHub. e
See the instructions for building the code. Latest release source

code archives are available here. The archives are PGP-signed so Checksums {sha512)
they can be verified using this gpg key.

Step 2: Install WifiEsp-master library into IDE (If you have already installed

WifiEsp-master library, please skip this step)
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https://www.arduino.cc/en/Main/Software?setlang=en

Download WifiEsp-master
library from https://osoyoo.com/driver/WiFiEsp-master.zip, then import the library

into IDE(Open IDE-> click Sketch->Include Library->Add .Zip Library)

[@ sketch aug26a | Arduino 1518 = |- [ |
File Edit Tools Help
B A
N Vey/Compie Tk Manage Libraries... Ctrl+Shift+] EX
Upload Ctrl+U
sheteh) Upload Using Programmer  Ctrl+Shift+LU
void| Export compiled Binary Ctrl+ Alt+5 At e
v Show Sketch Folder Ctrl+K Bridge
I Include Library ' EEPROM
} Add File... Esplora
Ethemnet
Firmata
void loop() { GSM
// put your main code hg HP dly:
Keyboard
LiquidCrystal
} Mouse
Robot Control
Robot IR Remote
Robot Motor
D
SPI
Servo
SoftwarcSerial
SpacebrewYun
Stepper
TFT
Farn

Step 3: Install OsoyoolOT Library into IDE (If you have already installed
OsoyoolOT Library, please skip this step)

Download OsoyoolOT

Library from https://osoyoo.com/driver/wifi-iot/OsoyoolOT.zip, then import the library

into IDE(Open IDE-> click Sketch->Include Library->Add .Zip Library)
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[@ sketch aug26a | Arduino 1818 =)
File Edit Tools Help
B A
N Vey/Compie Tk Manage Libraries... Ctrl+Shift+] EX
Upload Ctrl+U
sheteh) Upload Using Programmer  Ctrl+Shift+LU
void| Export compiled Binary Ctrl+ Alt+5 At e
v Show Sketch Folder Ctrl+K Bridge
I Include Library ' EEPROM
} Add File... Esplora
Ethemnet
Firmata
void loop() { GSM
// put your main code hg HP dly:
Keyboard
LiquidCrystal
} Mouse
Robot Control
Robot IR Remote
Robot Motor
D
SPI
Servo
SoftwarcSerial
SpacebrewYun
Stepper
TFT
Farn



https://osoyoo.com/driver/WiFiEsp-master.zip
https://osoyoo.com/driver/wifi-iot/OsoyooIOT.zip

Step 4:Download sample code

from https://osoyoo.com/picture/Building_Robot_Car/lesson6/robot-arm-car.zip,
unzip the download zip file robot-arm-car.zip, you will see a folder

called robot-arm-car .

Step 5: Connect OSOYOO basic board for Arduino to PC with USB cable, Open
Arduino IDE -> click file -> click Open -> choose code “robot-arm-car.ino’

in robot-arm-car folder, load the code into arduino. (Notice: Please turn off power

when your Robot is connected to Personal Computer or Laptop via USB cable)

@) sketch_aug26a | Arduino 1.8.18 [EREEE)
File | Edit Sketch Tools Help
MNew Ctrl+N a
Open Recent L4
Sketchbook L4
Examples | -
‘tup code here, to run once:
Close Ctrl+W

Save Ctrl+5
Save As... Ctrl+ Shift+5

Page Setup  Ctrl+Shift+P
Print Ctrl+P

e enain code. here, to run repeatedly:

Quit Ctrl+ G

Step 6: You need change the code Line 35 and Line 36 as your router wifi ssid name

and password :

*%*%*

char ssid[] = “***”; /] replace *** with your router wifi SSID (name)

*%k%*

char pass[] = “***”; /] replace *** with your router wifi SSID (password)
Step 7: Choose corresponding board and port for your project, upload the sketch to

the board.
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-
& robot-arm-car | Arduino 1.8.18

File Edit Sketch Help

Auto Format Ctrl+T
' Archive Sketch
robot-arm-car Fix Enceding & Reload
Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L |

WiFil01 / WiFiNINA Firmware Updater

:I Board: "Arduing Uno” I Boards Manager...

| Part: "COM37 {Arduing Uno)" I Arduino ARM (32-bits) Boards ¥ | |||
| Get Board Info I Arduine AVR Boards I L} Arduine Yin

- vy = P
Programrmer: "AVR I5P" : PrT— I Arduino Uno I

Burn Bootloader Arduino Duemilanove or Diecimilz
Arduino Nano
Arduine Mega or Mega 2560
Arduino Mega ADK

ol | Arduino Leonardo

‘ Arduino Leonardo ETH

Arduing Micro

#%nclude "WiFiFEsp.h"
1y [

Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduine Fio
Arduine BT

LilyPad Arduino USB

Step 8: click the Serial monitor window in upper right corner of IDE, you will see
following result (Note: your PC and the robot are connected with the same LAN

network):

& robot-arm-car | Arduino 1.8.18 { =1[CC ﬂ_h]

le Edit Sketch Tools Help

robot-arm-car

]

=
© com37
|

[WiFiEsp] Initializing ESP module
[WiFiEsp] Initilization successful - 1.5.4
JAttempting to connect to WPA SSID:
[WiFiEsp] Connected to

You're connected to the network

IP Address: |192.168.0.8

To see this page in action, connect to TP-LINK DAFD and open a browser

Listening on port |8888

TIPS:
If you find the speed for the car is slow or fast, please open the code and change the

value of line31 to line33 as the following:
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#define FAST_SPEED 50
#define MID_SPEED 50

#define SPEED 50

APP Installation and Setting:
Step 1) Download OSOYOO lot udp APP by searching OSOYOO lot udp

APP from Apple Store(iPhone/iPad) or Google Play Store(Android device).

Q. osoyoo iot udp app © Cancel

OSOYOO loT UDP APP Cl}

=
3 =

Step 2): Install the OSOYOO lot udp APP in your Phone and make sure your Cell
phone is connected with the same LAN Network of your robot car for Arduino.

Step 3): Set IP Address in APP

1)Open APP, click Setting button in upper right corner

2)Use the IP address you get in serial monitor window (For our robot is 192.168.0.8)
to replace default IP 192.168.1.255

3)keep default port number 8888 without changing

4)Click Save button to save the changes you just made

5)Click Back Arrow to go back APP front Ul
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UDP Response Text Display

UDP Incoming Port

8888

IP address Port
2{ 192.168.0.8 | 3| 8888 |

Video Target

URL
http://192.168.1.75:8899/?action=strea

Function Keys

Arrow Keys
Restore Defaults

A

You can use the Arrow keys to control the car movement. APP Button Action

A Move Forward

V¥ Move Backward

« |Left Turn

» Right Turn

[l [Stop

F1/Open Finger

F2(Close Finger
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Lesson 7: WIFI APP control Robot Car

. Objective

. Parts and Devices

. How to build

« Circuit connection

. How to code

. How to play

OBJECTIVE

In this project we will connect Robot Car to WIFI and Use an APP to control the car
through Internet. This is a typical Internet of Things(loT) Application. Phone APP
controls the car movement, and temperature & humidity sensor module sends

temperature and humidity to your phone.

( — — PARTS & DEVICES
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Please prepare the following parts to complete this project

NOTE:

1.the color of the building block is subject to the actual product, which does not affect

the use.

2. ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD WHICH

IS FULLY COMPATITABLE WITH ARDUINO

L 7
, - ;
’ 0 Mg E
: o T
1*0S0YO0O0 Basic 1*0S0YO0OQ Magic 1*9V battery
Board for Arduino 1/0 Shield case 1*9V battery 2*Wheels
. & T =
* i l“//
1*Universal 3*F057 2*X064 2*X064 2*B117

wheel

.’ﬂ@' ¢ 2 o o

2*Motors 2*B105 6*B107 2*X044 10*Z005 18*Z2010 12*PS11 14*P021 42*P011 4*A03S

@‘ N

1*0S0OY00 1*Servo

ESP module motor 1*A013 4*B103 1*T024 2%T016 241035
4*X275 4*A08S * * 1*0S0YO0O0 1*3pin 20cm
A0S0 £K073 Temp&Humi Module PnP cable

HOW TO MAKE

Before you build the robot with blocks, please install OSOYOO basic board for

Arduino under OSOYOO Magic I/O shield as following (Attention please : the pins of
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I/O shield is aligned with the port of basic the board firstly, then press the shield

tightly on the board).

Please follow the building steps to build this robot car, If you want to get clear PDF
building steps, please download
from https://osoyoo.com/picture/Building_Robot_Car/lesson7/lesson?.pdf

Note: If you have built the robot car for lesson6, please skip to the step58 in this PDF.
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1% 2x 1Ix
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2% 1x rom Sleg23
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4Xan3

i part Includes magic shield
and OSOYOO Basic board

)

1
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CIRCUIT CONNECTION

Please connect motors and 9V battery case as lesson1.
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Then connect the middle four pins of OSOYOO WIFI Module connect to
VCC/GDN/D2/D3 slot of Magic I/O shield, connect servo motor to D4 port as

following (Attention please: there are six jumper caps on ENA/ENB/IN1/IN2/IN3/IN4)

HOW TO CODE

Note:This lesson use Arduino IDE as programming tool.
Step 1: Install Arduino IDE. Download Arduino IDE
from https://www.arduino.cc/en/Main/Software?setlang=en , then install the software.

If you have install Arduino IDE, please skip this step.

Downloads

Please choose the version according your PC OS. If you don’t want to
CONTRIBUTE money, please click JUST DOWNLOAD button at downloading pacage

DOWNLOAD OPTIONS
ArdUIHO |DE 1.8.19 Windows Win 7 and newer

Windows ziP file

The open-source Arduino Software (IDE) makes it easy to write code Windows app Win8.10r10 | Get =2
and upload it to the board. This software can be used with any
Arduino board.

Linux 32 bits
Linux 64 bits

Refer to the Getting Started page for Installation instructions. Linux ARM 32 bits

Linux ARM 64 bits

SOURCE CODE Mac 0S X 10.10 or newer
Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source

code archives are avallable here. The archives are PGP-signed so Checksums {sha512)
they can be verified using this gpg key.

Release Notes
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Step 2: Install WifiEsp-master library into IDE (If you have already installed
WifiEsp-master library, please skip this step)

Download WifiEsp-master

library from https://osoyoo.com/driver/WiFiEsp-master.zip, then import the library

into IDE (Open IDE-> click Sketch->Include Library->Add .Zip Library)

) sketch_aug26a | Arduino 1.8.18 [EREEE)
File Edit§5ketch] Tools Help T = 1
"MC”"‘“ Stk Manage Libraries...  Ctrl=Shift+
Upload Ctrl+U
sketch| Upload Using Programmer  Ctrl+5Shift+U I“’“:Id ZIP Library...
voidl Export compiled Binary Ctrl+Alt+5S Avckiits o s
' Show Sketch Folder Cirl+K Bridge
I Include Library ' EEPROM
} Add File... Esplora
Ethernet
Firmata
void loop() { GSM
// put your main code hg HP Aly:
Keyboard
LiquidCrystal
} Mouse
Robot Control
Robot IR Remote
Robot Motor
SD
SPI
Servo
SoftwareSerial
SpacebrewYun
Stepper
TFT

nnnnnn

Step 3: Install OsoyoolOT Library into IDE (If you have already installed
OsoyoolOT Library, please skip this step)

Download OsoyoolOT

Library from https://osoyoo.com/driver/wifi-iot/OsoyoolOT.zip, then import the library

into IDE (Open IDE-> click Sketch->Include Library->Add .Zip Library)
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s b
& sketch aug26a | Arduino 1.8.18 = | 51 | S

File Edit§5ketch] Tools Help

5 A
Venfy/Campile SR Manage Libraries...  Ctrl+Shift+]
Upload Ctrl+l

Upload Using Programmer  Ctrl+Shift+U Add ZIP Library...

voidl Export compiled Binary Ctri+Alt+5

Arduine libraries
/7 Show Sketch Folder Ctri+K Bridge
I Include Library ' EEPROM

Add File... Esplora
| Ethernet

Firmata
void loop() { GSM
// put your main code hg HP dly:
Keyboard
LiquidCrystal
} Mouse
Robot Control
Robot IR Remote
Robot Motor
sD
SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Tarhnan

Step 4: Install DHT Sensor Library into IDE (If you have already installed DHT
Sensor Library, please skip this step)

Download DHT Sensor

Library from https://osoyoo.com/wp-content/uploads/samplecode/DHT.zip then
import the library into IDE (Open IDE-> click Sketch->Include Library->Add .Zip

Library)

s
& sketch aug26a | Arduino 1.8.18
File Edit§5ketch] Tools Help

5 A
Venfy/Campile SR Manage Libraries...  Ctrl+Shift+]
Upload Ctrl+l

Upload Using Programmer  Ctrl+Shift+U Add ZIP Library...

voidl Export compiled Binary Ctri+Alt+5

Arduine libraries
/7 Show Sketch Folder Ctri+K Bridge
I Include Library ' EEPROM

Add File... Esplora
| Ethernet

Firmata
void loop() { GSM
// put your main code hg HP dly:
Keyboard
LiquidCrystal
} Mouse
Robot Control
Robot IR Remote
Robot Motor
sD
SPI

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Tarhnan
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Step 5:Download sample code

from https://osoyoo.com/picture/Building_Robot Car/lesson7/wifi-block-car.zip, and
unzip the downloaded zip file wifi-block-car.zip, you will see a folder

called wifi-block-car.

Step 6: Connect OSOYOO basic board for Arduino to PC with USB cable, Open
Arduino IDE -> click file -> click Open -> choose code “wifi-block-car.ino”

in wifi-block-car folder, load the code into Arduino. (Notice: Please turn off power

when your Robot is connected to Personal Computer or Laptop via USB cable)

r@ sketch_aug26a | Arduino 1.8.18 =[5 [ |
File | Edit Sketch Tools Help
New Cirl+N
Open Recent L4

Sketchbook L4

Examples | -
‘tup code here, to run once:

Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+ Shift+5

Page Setup  Ctrl+Shift+P

Print Ctrl+P

e enain code. here, to run repeatedly:
Quit Ctrl+ G

Step 7: You need change the code Line 38 and Line 39 as your router wifi ssid name

and password :

*%*%*

char ssid[] = “***”; /] replace *** with your router wifi SSID (name)

*%k%*

char pass[] = “***”; /] replace *** with your router wifi SSID (password)
Step 8: Choose corresponding board and port for your project, upload the sketch to

the board.
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& wifi-block-car | Arduinc 1.8.18

=3

File Edit Sketch

ook

Help

Auto Format Ctrl+T
Archive Sketch

wifi-block-car Fix Encoding & Reload
Manage Libraries... Ctrl+Shift+1
Serial Monitor Ctrl+Shift+ M
Serial Plotter Ctrl+Shift+L

WiFil01 / WiFiNINA Firmware Updater

Board: "Arduino Uno" L
| Port: "COM37 (Arduino Uno)" I '

Boards Manager...

Arduine ARM (32-bits) Boards ¥ |

Burn Bootloader

#include "WiFiEsp.h"
#include<dht.h>

dht DHT:

#include "OsoyooIOT.h"
0OsoyooIOT Udp:

4 (1] |

Cetbaatdinto I Arduino AVR Boards I ¥ Arduino ¥in
T LR il Te
Programmer: "AVR ISP" 3 :l Arduino Uno |

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonarde

Arduino Leonarde ETH
Arduino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

LilyPad Arduino USB
LityPad Arduino

Arduino Pro or Pro Mini
Arduino NG or older
Arduino Rebot Control
Arduino Robot Motor

Step 9: click the Serial monitor window in upper right corner of IDE, you will see

following result (Note: your PC and the robot are connected with the same LAN

network):

@ wifi-block-car | Arduino 1.8.18

dit Sketch Tools Help

will-block-car

’O coM37
|
[WiFiEsp]) Initializing ESP module
[WiFiEsp) Initilization successful - 1.5.4

Attempting to connect to WPA SSID:
[WiFiEsp] Connected to
You're connected to the network

IP Address: |192.168.0.8

Listening on port M

TIPS:

If you find the speed for the car is slow or fast, please open the code and change the

value of line33 to line35 as the following:
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#define FAST_SPEED 180
#define MID_SPEED 130

#define SPEED 120

APP Installation and Setting:
Step 1) Download OSOYOO lot udp APP by searching OSOYOO lot udp

APP from Apple Store(iPhone/iPad) or Google Play Store(Android device).

Q. osoyoo iot udp app € Cancel

OYQO loT UDP APP Ci:)

Step 2): Install the OSOYOO lot udp APP in your Phone and make sure your Cell
phone is connected with the same LAN Network of your robot car for Arduino.
Step 3): Set IP Address in APP

1)Open APP, click Setting button in upper right corner

2)Use the IP address you get in serial monitor window (For our robot is 192.168.0.8)
to replace default IP 192.168.1.255

3)keep default port number 8888 without changing

4)turn on the switch of UDP Response Text Display

5)Click Save button to save the changes you just made

6)Click Back Arrow to go back APP front Ul
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'
[ < 0SO0YQO loT APP
UDP Response Text Display 4 @
ming Port

UDP Incor
8888
1P address Port
2| 19216808 ‘ 3[ 8888 |
Video Target
URL
http://192.168.1.75:8899/?action=strea
Function Keys
2
F G H |
FS F7 8
J K T 0

Arrow Keys
Restore Defaults Save

A

Control the robot car:
You can use the Arrow keys to control the car movement and see the temperature

and humidity detected by the DHT11 sensor in your car when you click any button.

A Move Forward

V¥ Move Backward

d[Left Turn

» Right Turn

[l [Stop
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