Keyestudio Desktop Mini Bluetooth Smart Car V3.0
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1. Description

We can often see others on the internet making use of control boards and electrical components to build their own
creative robots. Wanna DIY your own robot?

Here comes keyestudio desktop mini Bluetooth smart car V3.0, which is an upgraded version of keyestudio
desktop mini Bluetooth smart car V2.0.

The smart car still keeps the functions like line tracking, obstacle avoidance, IR and Bluetooth control and more.
Furthermore, we make a great improvement for the smart car as follows:

1) The Acrylic plates are more bright and colorful;

2) Adding afipllegele]plelpl=R eIt gl Mpglele[l][=Rto make a fantastic sound when driving the car running;

3) Using Bluetooth HM-10 module,which can support Bluetooth 4.0; E¥]sjsle]gtiglesle)dsWW:sls[ge](e B=19(e MOS0,

also can actuate the smart car with our own designed Bluetooth APP.

4) Can freely choose thefsf:|n=lgAe: =Rk (S 0 Ne) gt Se=l WAVAN s Bl =g A== to supply power for the robot car. Note that



batteries are Not Included. Users can freely choose two 18650 batteries or four AA batteries (1.5V) to supply
power for the robot car.
5) Making improvements on thefiglele]fs[§\=RsleE]fs; one is coming with a slide switch for controlling the power

switch;the other is adding 8 jumper caps to control the DC motor direction by hand,easy for code debugging.

6) Coding the robot car with \UXORe)ele <Rlein\EI(=, more simple and ready to play.

From the basics up to complex projects, through this kit you can learn to control the robot car with Mixly blocks
coding. Easy to code and learn coding and computational thinking.

If you are looking for inspiration, you can find a great variety of tutorials
here. Take your brain on a fun and inspiring journey through the world of

programming and electronics.




2.

1)
2)
3)

4)

5)

6)
7)

Parameters

Motor Voltage range: 1-6V; motor shaft length: 10mm; speed: 6.0V 100rpm/min,

Motor control is driven by L298P;

Three groups of line tracking modules, to detect black-white line with higher accuracy and can also be used for
anti-fall control;

Two groups of obstacle detector modules, to detect whether there are obstacles on the left or right side of
smart car; Ultrasonic module is used to detect the distance between ultrasonic and obstacles, forming the
smart car’s obstacle avoidance system;

Bluetooth wireless module can be paired with Bluetooth device on mobile phone to remotely control smart car;

Infrared receiver module is matched with an infrared remote control to control the smart car;

Can access the external 7 ~ 12V voltage.



3. Component List
When get this smart car kit, at first glance, you will see the beautiful packaging box. And each component is safely
packed inside the small bag in order. You will get such a bulk of components and screws to make your own smart

car. So we have listed all the components as follows:



Components

Keyestudio REV4 Main

Board

Picture

Keyestudio quick connectors

motor driver shield V2

Keyestudio quick connectors

IR receiver module




Keyestudio quick connectors
1
line tracking sensor
Keyestudio quick connectors
2
obstacle detector module
Keyestudio quick connectors
1
ultrasonic module
keyestudio HM-10 Bluetooth
1
-4.0 V3
Keyestudio Power
1
Amplification Module




Keyestudio quick connectors

12FN20 motor A connector

10

Keyestudio quick connectors

12FN20 motor B connector

11

Keyestudio JMFP-4
17-button 86*40*6.5MM
yellow (eco-friendly) (no

battery)

12

Double-Connector
JST-PH2.0MM-5P 24AWG
blue-green-yellow-red-black

wire 15CM (reverse




direction)

13

Double-Connector
JST-PH2.0MM-4P 24AWG
green-yellow-red-black wire

8CM (reverse direction)

14

Double-Connector
JST-PH2.0MM-3P 24AWG
yellow-red-black wire 8CM

(reverse direction)

15

Double-Connector

JST-PH2.0MM-2P 24AWG




red-black wire 160mm

18650 Battery holder with
JST-PH2.0MM-2P socket

16
lead, black-red lead length
115mm
4-cell AA battery case
17 +]ST-PH2.0MM-2P 150mm

lead




Screw M2*10MM round head 6

M2 nickle plating Nut 6 @ @ @ @ @ @
S M3*10MM d
2 LILELRRRAREN
cross head
1 A

Screw M3*6MM round head 18

Screw M3*8MM flat head 4 e (e (e o




--. -'-. --. -'-. --. -'-. --.
NI W N W N N N

23 M3 nickle plating Nut 20 b & &2 02 &2 02 &2
slslslvieie
Dual-pass M3*40MM Copper . . .
24 4
Pillar — —
e B e B T
25 Single-pass M3*8+6MM 6
e B e B T
26 Single-pass M3*5+6MM 2 —
ABS Plastic +rubber Wheel
27 Diameter: 43mm; Width: 2

9mm ; Aperture: 3mm

11



D-type hole

white U-type plastic N20

28
motor holder
Acrylic panel (3PCS)
29 eco-friendly

thickness 3MM

12



Black-yellow Handle

30 O - XD ———
3*40MM cross screwdriver
USB cable AM/BM
31 transparent blue OD:5.0 %c
L=1m
W420 Ball Caster Wheel
32 (Ball Diameter 15MM; Holder
Material: Nylon)
3 keyestudio White LED

Module

13



34

3Pin female header jumper

wire length 20CM 2.54mm

35

100mm Nylon cable ties

i

14



4. Software Introduction

1) Installing Arduino IDE

When program the REV4 development board, you can download the Arduino integrated development environment

from the link: https://www.arduino.cc/en/Main/OldSoftwareReleases#1.5.x

See more contents at: https://wiki.keyestudio.com/How to Download Arduino IDE

https://wiki.keyestudio.com/Getting Started with Arduino

Or you can browse the KEYESTUDIO WIKI website at this link, https://www.keyestudio.com/

t’ Arduino ; Raspberry pi . Micro:bit - Keyestudic All Categories m

keyestudio

Home Products New Arrivals Hot Sales Special Offer Flash Sale Wiki Tutorial Video

15


https://www.arduino.cc/en/Main/OldSoftwareReleases#1.5.x
https://wiki.keyestudio.com/How_to_Download_Arduino_IDE
https://wiki.keyestudio.com/Getting_Started_with_Arduino
https://www.keyestudio.com/

2) Introduction for Mixly Blocks

Mixly is a free open-source graphical Arduino programming software, based on Google’s Blockly graphical
programming framework, and developed by Mixly Team@ BNU.
It is a free open-source graphical programming tool for creative electronic development; a complete

support ecosystem for creative e-education; a stage for maker educators to realize their dreams.

More info please check the link to download the Mixly blocks software.

> https://wiki.keyestudio.com/Getting Started with Mixly

> https://wiki.keyestudio.com/Download Mixly Software

> https://wiki.keyestudio.com/How to Import Mixly Library

16


https://wiki.keyestudio.com/Getting_Started_with_Mixly
https://wiki.keyestudio.com/Download_Mixly_Software
https://wiki.keyestudio.com/How_to_Import_Mixly_Library

Before starting the below projects, please click the link to get the basic understanding of Mixly software.

3) Importing Robot Library

For the robot kit, we have developed keyestudio robot car library. Don’t forget to import the keyestudio
desktop car library to Mixly software before coding the robot projects.

Must import the robot car library first, or else you can’t check all the test code.

desktop_car

17



Unzip the desktop_car library package, you can see the desktop_car XML.document.

Resources * Mixly Code+ Library » desktop car library » desktop_car :

block desktop_car generator
hardware language media
L. desktop_car
AML Document
L | 239KBE

Then import this document into Mixly library. Import custom library successfully!

18
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You are able to click *Manager” to manage all imported libraries. Note: sometimes it may exists a conflict

between libraries, so should keep only correct car library when using and delete other library.

B Mixy 0.99
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©, Actuator
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5. Projects Guide

Project 1: REV4 Built-in LED

The REV4 development board is the most popular one in Arduino board series. In addition, it is also the best choice

for beginners to learn to build electronic circuits and write the source code.

21



i
== keyestudio
()]

If this is your first experience tinkering with the platform, the REV4 is the

most robust board you can start playing with.

Let's take a look at the details of this development board with the following chart:

22
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https://www.arduino.cc/reference/en/language/functions/analog-io/analogreference/
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Let’'s make a simple test for the REV4 built-in LED (D13).
It's pretty simple to turn a built-in led on and off. We only require REV4 control board and a USB cable to

enter the wonderful programming world.

Connect your REV4 board to the computer’s USB port using a USB cable for communication.

31



Test Code:

Open Mixly blocks platform to get started with coding.

First, click IN/OUT, drag the "DigitalWrite PIN# (0)Stat(HIGH)" block.

DigitalWrite PIN# n el HIGH

This block is used to set the level HIGH or LOW of Digital pin.

Select HIGH is to set the HIGH level.

Select LOW is to set the LOW level.

The HIGH level is the state of high voltage, generally recorded as 1.
High voltage, high current, the LED lights.

The LOW level is the state of low voltage, generally recorded as 0.
Low voltage, low current, the LED Not lights.

To observe the LED blink obviously, we need to add a Delay block.

32



Check the test code below and upload it to your REV4 board.

DigitalWrite PIN# STI | HIGH -

DigitalWrite PIN# Stat

What you should see

Drag the test code to Mixly window; remember to select the proper board and COM port. Then compile and
upload the code to your control board. Upload success message will appear on the bottom bar.

The REV4 built-in LED (label “L") will turn on for 1 second, and then turn off for 1 second, alternately and

33



circularly.
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Code Copyright © Mixly Team@BNU HTTP://MIXLY.ORG
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keyestudio
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Project 2: LED Blink

Overview:
LED blink is one of the most basic experiments in learning programming.

This project we use keyestudio white LED module. You will learn first how to blink an LED.

There are three lead-out pins on the module, respectively negative pin(marked -),

positive pin(marked +) and signal pin(marked S).

Separately connect the white LED module to the pin G, 5V and D3 of keyestudio

motor drive shield V2 using three F-F jumper wires. Then stack the motor drive

shield V2 onto the REV4 control board.

37



- AloliRYg Yy MI
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s
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-
<
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- @

()

Note: stack the motor drive shield on the REV4 board; connect white LED module to motor drive shield (pin G for

GND, V for 5V, S for digital pin3 (S)). Connect the power to BAT connector.

Done wiring, upload the test code to the board, so as to turn on an LED light.

38



Test Code:

Now write the program to make the white LED flash.

electrical level m

Go to click library “Desktop Car V3", drag out the block , this block is used to set
the HIGH/LOW for digital port;

Click the drop-drown triangle icon to select HIGH for digital pin, with voltage; select LOW for digital pin, with no
voltage.

So what should we set the white LED pin output HIGH or LOW to turn on the LED? Through testing, set to HIGH,

white LED turns on; set to LOW, white LED turns off.

And go to “Control” , drag out the blockto add a delay time.

39



Duplicate this code string

We turn on the white LED for one second then off for one second.

once and change to LOW.

40



Note: uploading the test code, DO NOT connect the Bluetooth module to motor drive shield. Otherwise, code

upload fails.

Result:

Done uploading the code, turn the slide switch ON.

You will see the LED module turn on for one second, then off for one second.

41



Little Knowledge:

(1) Inthe code, we've set the LED signal pin to D3 in the library; we can set the led signal pin without

42



B electrical lewvel m

using library. The block from library “ Desktop_Car_V3” is used to set the
HIGH/LOW for digital port; Click the drop-drown triangle icon to select HIGH for digital pin, with voltage;

select LOW for digital pin, with no voltage.

DigitalWrite PIN# n eVl HIGH +

Besides, To make the same effect, you can use the block from “In/Out”.

change the pin0 to pin3.

DigitalWrite PIN# STl HIGH

So you can see the same final effect using the block or

B electrical lewvel m

(2) What happens when you change the number in one or both of the delay(1000)

Delay 10080

43



This delay period is in milliseconds, so if you want the LED to blink as low or fast, change the value, try 500

or 2000.

Extension Practice:

Try making the LED blink without using library. Set the LED signal to D11, and turn on for 0.5 second; off

for 0.2 second, alternately and circularly.

DigitalWrite PIN# Sl HIGH

DigitalWrite PINS# Stat
1, €20V

44



Project 3: Obstacles Detection

Overview:
The robot car kit is packed with 2 infrared obstacle detector sensors.
The infrared obstacle detector sensor is actually a distance-adjustable obstacle

avoidance sensor designed for a wheeled robot.

It has a pair of infrared transmitting and receiving tubes. The transmitter emits an
infrared rays of a certain frequency. When the detection direction encounters an obstacle (reflecting surface), the
infrared rays are reflected back, and receiving tube will receive it. At this time, the indicator lights up. After
processed by the circuit, the signal output terminal will output Digital signal.

You can rotate the potentiometer knob on the sensor to adjust the detection distance. The effective distance is

2-40cm and the working voltage is 3.3V-5V.

45



Trim Pot

Rotate it clockwise to adjust the sensitivity.
The higher the sensitivity, the farther the detection distance.
The sensing distance is 2-40cm.

PH2.0mm-3P

Connector
—

SLED(obstacle indicator)
Detected obstacle ahead, SLED lights up.

PLED(power indicator)

powered on, LED is on.

Trim Pot

Adjust to the highest sensitivity, rotating it
to make SLED between on and off state.

46



TECH SPECS:

® Operating Voltage: DC 3.3-5V
® Detection Distance: 2-40cm
® Interface: 3PIN

® Output Signal: Digital signal

In this project, we read the signal level of obstacle detector sensor to judge whether detect obstacles or not.
When detects an obstacle, sensor’s signal pin outputs LOW (display 0); otherwise, output HIGH (display 1).

Show the result on the serial monitor, and control the external LED module turn ON/OFF.

Wiring Diagram:

Connect two infrared obstacle detector modules and an LED module to keyestudio motor drive shield V2.

47
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o

Note: stack the motor drive shield onto REV4 control board. connect the left obstacle detector sensor to P3 (G.

48



V. AO0) connector on the motor drive shield; the right obstacle detector sensor to P5 (G. V. A2) connector. If the
digital ports are not enough, analog port can be used as digital port. Analog port A0 corresponds to digital port14;
A1l corresponds to digital port15.

The white LED module is connected to motor drive shield; pin G for GND, V for 5V, S for digital pin3 (S). Connect

the power to BAT connector.

Test Code:
We have connected well the both obstacle detector sensors, white LED module and power supply. Now write the
program to test the left and the right obstacle detector sensor.

Go to "Control”, drag out the “setup” block; and drag the "Serial baud rate(9600)” block from “SerialPort”

into the “setup” block.

To read the measured signal info by both obstacle detector sensors, we click the “SerialPort”, drag out the block

SR ', drag out the blockfrom “Text” into the block Som ', and then

49



duplicate the complete block three times. Change the firstto “left_sensor”; drag out the block

left infrared avoid ~

from library “Desktop Car V3" to replace the second; delete the

third hello box, forming a blank box; Change the fourthto “right_sensor”.

And again go to "SerialPort”, drag out the blockEm ; duplicate the block S once
and drag it into Em, click the drop-down triangle icon to select the “right_infrared_avoid”

And go to "Control”, drag the delay block ~=» set the delay time in 500ms.

setup

i baud rate BEGE]
—

Serial v [elgGidiRIY left sensor =

v - M left infrared avoid * l& £~

print | < [N

print | ¢ ”
println right infrared avoid - i

50



Upload the above code to see the effect. Powered on, the Pled LED on the obstacle detector sensor turns on.
Through testing, if detected obstacle, obstacle detector sensor outputs LOW 0 and the built-in Sled LED turns on
red; no obstacle, the sensor outputs HIGH 1 and the built-in Sled LED is off.

We've measured what signal the left and the right obstacle detector sensor send. Next the white LED module is
turned on when any obstacle detector sensor detects an obstacle.

Next write the program that can turn on or off white LED module using the left and the right obstacle detector

SENSOr.

. But the block is more efficient than

Here we can use the condition statementﬁor
Gl if
do

Go to "Control”, drag out the block , then click the blue gear icon, appear the edit box, drag the

51


file:///F:/Dict/8.5.3.0/resultui/html/index.html
file:///F:/Dict/8.5.3.0/resultui/html/index.html

block intoE block. So you can get the block

Next, go to the “Logic”, drag out the bIock, and drag out the block
from the “Desktop Car V3" into the first input box at the left side of “="; drag the from the “"Math” into
. g BB O

left_infrared avoid - [&is £

the second input box at the right side of =" ; like this:
We duplicate the block once and click the drop-down triangle icon to select the “right_infrared_avoid”.

right infrared avoid = "'i E m E)

And again go to the “Logic”, drag out the block behind if statement; click the drop-down triangle

left infrared_avoid * "‘ | (= -] Q

right infrared avoid ~ "" 3 m B

icon to select “or”. then drag the block = and = into the input

52



box of block '. .. .

electrical level EZi{s B0

wille EE

Click the “Desktop Car V3" , drag out the block into do statement, keep

HIGH; duplicate the block once and set to LOW and drag it into else statement.

Now we have written the code and upload it to see the final result!

53



print

L right sensor - [
GO0 princin Tnfrared avoid ~




Special note:

You can turn the tirmpot on the obstacle detector sensor to adjust the inductive sensitivity.

Rotate the potentiometer near the infrared emitter to the end clockwise, then adjust the potentiometer near the
infrared receiver to observe the Sled light, turn the Sled light off, and keep the critical point to be lit. The sensitivity

is the best.

Result:

Done wiring, connect the REV4 control board to computer’s USB port with USB cable to upload the code.

Code upload success, open the serial monitor, and set the baud rate to 9600. We can see the HIGH or LOW level of
signal pin of left and right sensors. As shown below.

When any sensor detects obstacle (output 0), external LED module will turn on; otherwise, LED turns off.
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left_sensor=1
left_sensor=1
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Little Knowledge:

left_infrared_avoid ~ ”:,g B

(1) In the code, we use the library to read the HIGH/LOW of the left

infrared avoiding sensor (AQ); using the block also makes sense.

The signal pin of the right infrared avoiding sensor is A2.

baud rate -953_3 .
means the baud rate is set to 9600;

Serial -
m Print the specified number, text or other value on serial monitor.
lSer‘ial v Miu . . . .
Print the specified number, text or other value on newline of monitor.

57



©)

means that if condition 1 is satisfied, it's going to be A, otherwise it's going to be B.

When using, you can find the if...do...statement block in the Mixly Control Block. Then click the gear icon

on the block to drag out the else or else if block you need to use.
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@

available as long as can satisfy any one of the two conditions.

This is a logical statement. It's

Extension Practice:

(1) Change the test code without using the library, making the same function.

EIETTRS baud rate JY‘
—

« »
print

print |
ETED print

do

e

else

DigitalWirite PING MIE
L -
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Project 4: Playing Melody

Overview:

The keyestudio power amplifier module integrates an adjustable potentiometer, a passive buzzer speaker, an audio
amplifier 8002B chip and 3pin header interface.

When testing, we can input square waves of different frequency at the signal pin to make passive buzzer speaker

produce a sound.

We can turn the potentiometer to adjust the sound amplification, that is, to adjust

the sound volume.
In this project, we will code the buzzer in power amplifier module to produce a tone.

And if string a bunch of tones together, you've got music!
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Note: stack the motor drive shield onto REV4 control board; connect the pin (G, V. S) of power amplifier module
to the pin G, 5V, D11 of motor drive shield V2 with 3P female-to-female jumper wire. Connect the power supply to

BAT connector.

- Adol g Uy
AA Battery - i

P2

G V D12 D13 G V A0

A

dio

A5 A4 5V G
D8 D7

e

keyestu

h KI1913eg VY

AA Battery - l

BAT
®
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Coding:

Write the program that can make the power amplifier module play a tone.

buzzer “_%s frequency NOTE_C3 ~

Click the “Desktop Car V3", drag out the block , click the drop-down triangle icon behind

frequency; you'll see a series of pitch name in English letters and Numbers. You can choose different pitch name to

set different frequency.

1 (Do) . 2(Re). 3(Mi). 4(Fa). 5(Sol). 6(La). 7(Si) are the roll-call in music. They correspond to NOTE C, NOTE
D. NOTE E, NOTE F, NOTE G, NOTE A, NOTE B in the frequency drop-down list.

From 1 (Do) to 7 (Si) , thatis from C to B. As the below table shown. The pitch/tone is getting higher and higher.

1(Do) |2(Re) |3(Mi) |4(Fa) |5(Sol) |6(La) | 7(Si)

NOTE_C | NOTE_D | NOTE_E | NOTE_F | NOTE_G | NOTE_A | NOTE_B
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frequency

NOTE C3 v I
NOTE_C3
NOTE_D3
NOTE_E3
NOTE_F3
NOTE_G3
NOTE_A3
NOTE_B3
NOTE_C4
NOTE D4
NOTE_E4
NOTE_F4
NOTE_G4
NOTE_Ad
NOTE_B4
NOTE_C5
NOTE_D5
NOTE_E5
NOTE_F5
NOTE_G5
NOTE_A5
NOTE_B5
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Music requires tones as well as beats. The duration of each note, is the beat. We can use Delay block to set the

beats. The larger the value, the longer the delay time is.

buzzer - =% freguency LR
iy il

Click the drop-down triangle icon on the block to select the frequency

NOTE_A4.

And go to "Control”, drag the delay block ; set the delay time 200ms.

No_Tone

Click the imported library “Desktop Car V3" , drag out the block , and delay 200ms.
Copy the above string and change the last delay from 200 milliseconds to 1000 milliseconds.

Upload the complete code to see what will happen.

Code 1: play a tone
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Code 2: do re mifa so la si do

We have introduced the knowledge of power amplifier module and tone play. Now write the program for the buzzer

playing tune “do re mi fa so la si do”.

buzzer : '1."—: frequency BN vL S =R

Click the “Desktop Car V3" , drag out the block , click the drop-down

triangle icon to select the frequency NOTE_C4.

Delay 1000

And go to "Control”, drag the delay block ; set the delay time 300ms.

Duplicate the above code string seven times and click the drop-down triangle icon to separately select the
frequency NOTE_D4, NOTE_E4. NOTE_F4, NOTE_G4. NOTE_A4, NOTE_B4, NOTE_CS5. Keep the delay

time 300ms.
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Click the imported library “Desktop Car V3", drag out the block

and set to 2000ms.

buzrzer

buzzer =3 freguency

buzz=r frequency

belay CTHED

buzzer

buzzer -5 freguency

buzzer .= frequency

No_Tone

No_Tone

, and duplicate a delay block once
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Code 3: Ode to Joy
How to use the power amplifier module to play a song of Ode to Joy? Next we write the program to make the

buzzer play the song of Ode to Joy.

play music ;' _ﬂ%_ Ode to Joy -

Click the “Desktop Car V3" , drag out the block , click the drop-down

No Tone

triangle icon to select the song Ode_to_Joy. Then drag out the block to switch off the sound.

And go to "Control”, drag the delay block ; set the delay time 3000ms.

Ode to Joy ~
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Result:

Done wiring, connect the REV4 control board to computer’s USB port with USB cable to upload the code. Then
turn the slide switch ON.

Upload code 1, buzzer will produce a tone of 440Hz for 0.2 second then off for 0.2 second, circularly.

Upload code 2, buzzer will play a tune “"do re mi fa so la si do” circularly.

Upload code 3, buzzer will play a song Ode To Joy circularly.
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E Mixly 0.998(G:\K5\K50441 Keyestudio Desktop Mini Bluetooth Smart Car V3.0\Resources\Mixly Code+ Library\Mixly Code\Project 4-code 3-Ode-to-joy.mix) - m} *
Yy ™

IBlOC ks Code Copyright © Mixly Team@BNU HTTP://MIXLY.ORG | Norm, Advanced |I;Elish > |
= In/Out I
% control

6 math

T rext play_music

=. Lists

. | <
o e II

# serialpPort

& communicate

W storage

Sensor

Delay FIERS BELLE)

9, Actuator
|:| Monitor

@ Ethernet

s

Menitor

MNew ‘ Open Save | Saveas | Export | Import | Manager Compile ‘Up]nad Arduino/Genuino Uno :lcoms - ﬂ e e

Upload success! F—__

0
=

¥

40

Remember that you can turn the potentiometer to adjust the sound volume if can’t hear the tone.
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Little Knowledge:

(1 In the code 1, we use the library

frequency NOTE A4 -

buzzer module is connected to D11, with a frequency of 440Hz tone.

, the signal pin of passive

Note that you can click the Code on the Mixly window to check out the Arduino code.

{##Blocks

= In/Out

#4 control
6 wmath

T Text

=. Lists

' Logic

} SerialPort
Q_- Communicate
“ Storage
@ Sensor

@, Actuator
|:| Monitor

@ Ethernet

<

E Mischy 0.998(G\KS\KS0441 Keyestudio Desktop Mini Bluetooth Smart Car V3.0\Resources\Mixly Code+ Librany\Mixly Code\Project 4-code 1.mix)

Code Copyright © Mixly Team@BNU HTTP://MIXLY.ORG

Buzser ‘i‘ frequency NOTE_A4 ~

No_Tone

freqguency NOTE_A4 ~

No_Tone

Delay 1000

1~ void setup(){

2

3
4 }
5
6~ void loop(){
i tone(11,448); —
8 delay(28@);
9 noTone(11); >
1@ delay(28@);
1 tone (11,440); e
12 delay(200);
13 noTone(11);
14 delay(1008);
15
16 }

pinMode(11, OUTPUT);
pinMode (11, OUTPUT);
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No Tone - .

(2) Inthe code 1, , means the buzzer will make no tone.

(3) Inthe code 2, we set the buzzer can play different tones of different frequencies.

play music g Ode_to Joy -

(4) In the code 3,
choose the tune Ode to Joy, or Birthday.

means the buzzer will play a specific song. You can

play music Ode to Joy ~
v Ode to Joy

birthday

Extension Practice:
(1) For code 3, you can click to check out the corresponding language C; find out the tone of

corresponding frequency and duration time, then refer to the code 2, try write into your own code.
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@ Mindly 0.998(GAKS\KS0441 Keyestudio Desktop Mini Bluetooth Smart Car V3.0\Resources\Mixly Code+ Libran\Muixy Code\Project 4-code 3-Ode-to-joy.mix)

IBlocks

— In/Out

% control

& Math

T Text

=. Lists

’ Logic

# serialPort
\¢ Communicate
B storage
S5ensor

@, Actuator
|:| Monitor

@ Ethernet

@ Variables

BY_ Funrtinns

<

Code

New ‘ Open

Save ‘ Save as

play music

No_Tone

Delay CEIED

Export | Import ‘Manager

Ode_to Joy *

Copyright © Mixly Team@BMU HTTP://MIXLY.ORG

Compile | Upload ‘

Arduino/Genuino Uno

- O d
¥ ™ |english ~ |
T AT
78 int tune[]=
79~ {

80 M3,M3,M4,M5,
81  M5,M4,M3,M2,
82  M1,M1,M2,M3,
83  M3,M2,M2,
84  M3,M3,M4,MS,
85  M5,M4,M3,M2,
86 M1,M1,M2,M3,
87 M2,M1,M1,
88 M2,M2,M3,M1,
89  M2,M3,M4,M3,M1,
99  M2,M3,M4,M3,M2,
91  M1,M2,D5,DO,
92  M3,M3,M4,M5,
93 M5,M4,M3,M4,M2,
94 M1,M1,M2,M3,
g5 M2,M1,M1
96 };
o7
98 float durt[]=
99- {
168 s 9 B e 8

1m (e
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Tips:

int tune[]= float durt[]=
{ {
M3,M3,M4,M5, set the frequency; Latatsds set a period of time;

The corresponding frequency of the first M3 is 658Hz; and the duration time is 300*1=300ms. The rest is

In the Sa me manner- [ Mixly 0.998(G:\KS\KS0441 Keyestudio Desktop Mini Bluetooth Smart Car | dE]_a}f (EBE *d Ljr"‘t |: x] ] =
3

HBlocks Code

57 #define M2 586
| 58 #define M3 658 | <
59 #define M4 697
60 #define M5 783
61 #define M6 879
62 #define M7 987
63 #define H1 1045
64 #define H2 1171
65 #define H3 1316
66 #define H4 1393
67 #define HS5 1563
68 #define HE 1755
69 #define H7 1971
70
71 #define WHOLE 1
72 #define HALF 0.5
73 #define QUARTER .25
74 #define EIGHTH ©.25
75 #define SIXTEENTH ©.625
76
77
78 int tune[]=
79+ { s ol

80 M3,M3,M4,Ms,
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Project 5: Obstacles Alarm

Overview:

The ultrasonic module will emit the ultrasonic waves after trigger signal. When the ultrasonic waves encounter the
object and are reflected back, the module outputs an echo signal, so it can determine the distance of object from
the time difference between trigger signal and echo signal.

The ultrasonic module is commonly used in robot car DIY process. It can detect whether an obstacle ahead and we
can measure the distance between ultrasonic sensor and obstacles by calculation.

. When DIY smart car, we can use the measured distance data to

program the robot car avoiding or following obstacles.
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In this project, we are going to measure the distance between ultrasonic module and obstacles ahead, triggering
the power amplifier module to make a sound.
When the measured distance between ultrasonic and obstacles ahead is less than 10cm, the speaker will produce

a tone of 440Hz; otherwise, not sound.

TECH SPECS: e TIILE mes

o i G o™ an O wa
® Operating Voltage: DC 5V e kel SRR p-
-5 - W C10 !L,BR;L 2@
® Operating Current: 15mA = | =il wu
- S RERR NI ass
® Operating Frequency: 40khz : | 5 “ R}:%",S e

® Maximum Range: 2-3m
® Minimum Range: 2m
® Sensing Angle: 15 degrees

® Trigger Input Signal: 10uS TTL pulse
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Wiring Diagram:

Note: stack the motor drive shield
onto REV4 control board. Connect
the ultrasonic sensor to motor drive
shield" s P2 connector, VCC pinto V,
Trig pin to digital 13 (S), Echo pin to
digital 12 (S), G pin to GND(G);
Connect the pin (G, V. S) of power
amplifier module to the pin G, 5V,
D11(S) of motor drive shield with 3P
female-to-female jumper wire.
Connect the power supply to BAT

connector.

+

‘B AT ‘3‘2

<

d

(==

10

keyestu

N

E1

P2

G V D12 D13 G V A0

Ef
i,
FJ S8 muns

P1

D8 D7

D6 V G

keyestudio
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Test Code:
The ultrasonic sensor is connected to P2 connector of motor drive shield , VCC pin to V, Trig pin to digital 13 (S),
Echo pin to digital 12 (S), G pin to GND(G); Trig pin is to trigger signal and Echo pin is to receive echo signal.

Next need to write the program to get the specific distance measured by ultrasonic sensor.

Go to "Control”, drag out the “setup” bIockE ;

4

EEER baud rate T ) .
Drag out the blockfrom "“SerialPort” into the “"setup” block.

Go to the "SerialPort” again, drag out the bIock@and m

» Serial -

Go to "Text”, drag out the block i into the block , and change the word

“hello” to “distance=".

ultrasonic

Then go to “Desktop Car V3", drag and drop the ultrasonic block into “Serial printIn”

block. To make the value print slowly, we add a delay block.
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And again go to "Control”, drag the delay block ; set the delay time in 500ms.

Upload the code success, open the serial monitor to check the distance between ultrasonic sensor and an obstacle.

. baud rate gl |
—

Serial v Felet:q Sl ”»

println ultrasonic

iy CRNECE

In the following, try to realize another two distance situations:
When the measured distance between the ultrasonic sensor and front obstacles is smaller than 10cm, power

amplifier module plays sound.
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When the measured distance between the ultrasonic sensor and front obstacles is greater than 10cm, power
amplifier module no sound.

To judge whether the distance is smaller than 10cm or greater than 10cm, here we can use the condition

statement or is more efficient than

Go to "Control”, drag out the block , then click the blue gear icon, appear the edit box, drag the

(o] i
do

else
.

block intoE block. So you can get the block

UTErasonies. -, = -

[ QAE]

Next, go to “Logic”, drag the block.::minto the if statement, and drag out the block from

the “Desktop Car V3" into the first input box at the left side of “="; drag the from the “"Math” into the

n

second input box at the right side of “"=" ; change the“"=" to" < ” , change the value 0 to 10; like
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this:

Click the “Desktop Car V3" , drag out the block

buzzer e frequency NOTE C3 ~

into the do statement,

click the drop-down triangle icon to select the frequency NOTE_A4.

No Tone

Then drag out the block

Eﬂ if ultrasonic

else | No_Tone

| S

into the else statement to switch off the sound.
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Okay. Now we have written the complete code for ultrasonic sensor and power amplifier module. Upload the code.

setup

GETGI - 9600
| S

Serial v Fulgfiis 1 distance= .

k

EOECRd println | ultrasonic

Delay

ultrasonic

frequency NOTE_A4 ~

else | No Tone

S
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Result:

Done wiring, connect the REV4 control board to computer’s USB port with USB cable to upload the code.

&) coms w | Code upload success, open the serial

send | monitor, and set the baud rate to 9600.

F

You can see the distance between
ultrasonic and obstacle ahead, with a
unit of cm.

When the measured distance between
ultrasonic and obstacles ahead is less

than 10cm, the speaker will produce a

[ I i s T ¢ s O T i 5 T i s s i s s T |

4[]

tone of 440Hz; otherwise, not sound.

[w] Auto scroll Baud Rate (9600 |+ Draw Clear
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Little Knowledge:

ultrasonic | -,

(1) In the code, we use the to measure the distance between ultrasonic sensor

and obstacle ahead, with a unit of cm.

baud rate -QEEIG )
means the baud rate is set to 9600;

Serial ¥ Folmfsiaiil ultrasonic

: print the distance value on the newline of monitor.

Serial * [f:jgtis ultrasonic e
el

But if you use the block , it will not print the value on the newline; just

print on the monitor. The difference between them is whether need to make line wrap.

(3) In the code also call the if...do... statement Refer to the detailed use in the project 3

please.
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Extension Practice:
(1) You can reset the distance measured by
ultrasonic sensor. Change the different distance value

to make the buzzer play a tone of different frequency.

€50 bavd rate
|

Serial - 0ets U distance= |

ECED println | ultrasonic . .

ol if

UltrasonaEe .,
L

ultrasonic -——— 28
=)

1

[= =] (35 ] [ and ~] ultrasonic -

frequency

MDTE_E4 ~
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Project 6: Motor Driving and Speed Control

Overview:

There are many ways to drive the motor. Our robot uses the most commonly used L298P solution.

L298P is an excellent high-power motor driver IC produced by
STMicroelectronics. It can directly drive DC motors, two-phase
and four-phase stepping motors. The driving current up to 2A,
and output terminal of motor adopts eight high-speed Schottky
diodes as protection.

We have designed the motor driver shield V2 based on the L298P

circuit.

The stackable design can make it be plugged directly into the
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Arduino, reducing the technical difficulty of using and driving the motor.

Direct stack the motor driver shield onto REV4 board, after the BAT is powered on, turn the Slide button ON, to
supply the power for both keyestudio motor driver shield V2 and REV4 board.

For simple wiring, the motor driver shield comes with anti-reverse interfaces. When connecting the motor, power

supply and sensor modules, you just need to plug in directly.

The Bluetooth interface on the motor driver shield is fully compatible with keyestudio HM-10 Bluetooth module.
When connecting, just plug HM-10 Bluetooth module into the corresponding interface.

At the same time, the motor drive shield has brought out extra digital and analog ports in 2.54mm pin headers, so
that you can continue to add other sensors for experiments extension.

The motor drive shield can access to 4 DC motors, defaulted by jumper connection. The motor connector A and Al,
connector B and B1 are separately in parallel.

The 8 jumpers can be applied to control the turning direction of 4 motors.
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For instance, if change the 2 jumpers near the motor A connector from horizontal connection to vertical connection,

the turning direction of motor A is opposite to the original rotation direction.

Specifications:

1) Logic part input voltage: DC5V

2) Driving part input voltage (limit): DC 6-18V

3) Driving part input voltage (recommended): DC 7-12V
4) Logic part working current: <36mA

5) Driving part working current: <2A

6) Maximum power dissipation: 25W (T=75°C)

7) Working temperature: -25°C~+130°C

PINOUT Instructions:
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obstacle detector (left) PH2.0-3P

ultrasonic socket
PH2.0-4P IR receiver socket

PH2.0-3P

motor direction control PH2.0-3P

obstacle detector

module (right)

@u.h: 4 I.'n%[& A5

L:‘-’ Al .

L298P

DC motor Bluetooth pins
socket
PH20-2P [ ° S . frresrrieg

TRRRT LY

4 .3
J“
' S Iill-

external sensor

modules

o 4 ]
Exr
(e 3

2.54mm pin pitch

=

keyestudio ™
1 ) )’
ki

PH2.0-2P
(DC 6-18V limit)
(DC 7-12V recommended)

line tracking

power switch sensor socket
PH2.0-5P reset button
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Wiring Diagram:
Connect two motors to keyestudio motor drive shield V2; stack the motor drive shield onto REV4 control board.

™
2
n - O0e
H- -10

11
| T

1
AS A4 5V G
08 D7 D6 V G

Hﬂ
|
M

h AA Battery -

HU‘ AA Battery - I

——
- £I933%eg VV

(e

F- £1913%0g VY

Driving Motor
According to the wiring diagram, default the jumper connection method.
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Follow the table below to drive the 2 motors rotate by Digital, PWM pins, so as to control the robot car run.

The PWM value is in the range of 0-255. The greater the value set, the faster the motors rotate.

Go forward HIGH Turn forward HIGH Turn forward
Go backward  LOW 100 Turn backward  LOW 100 Turn backward
Rotate to left LOW 100 Turn backward  HIGH 100 Turn forward

Rotate to right HIGH 100 Turn forward LOW 100 Turn backward

stop / 0 stop / 0 stop
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Test Code: (without library)
Navigate the desktop Bluetooth car to turn forward for 2 seconds, backward for 2 seconds, and then rotate to left
for 2 seconds, rotate to right for 2 seconds, stop for 2 seconds.

We go to write the code for motor A, B to turn front. Go to “In/Out”, drag out the

DigitalWrite PIN# “ Stat Analoghrite PIN value ﬂ

block and ; separately duplicate these two

blocks, set to digital pin 4 and pin 2, change the analog pin 3 to digital pin 5 and 9. Pin 4 and pin 2 set to HIGH; pin

5 and pin 9 are PWM pin. The greater the PWM value, the faster the speed is. So here we assign both value to 100.

Next go to drag out the block from “"Control”, and set to 2000ms.

DigitalWrite PIN# 4 -

Analoghirite PIN# value
DigitalWrite PIN# stat PAATIRG

Analoghirite PIN# n value
Delay 5853 WPTED)
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So now we complete the code for robot moving front for 2 seconds.

Let’s move on to write the code for robot turning back, rotating to left, rotating to right and stop.

Duplicate the finished code string three times;

Set the pin 4 and pin 2 to LOW, assign both pin 5 and pin 9 to 100, so that the motor A, B will turn backward, thus

the robot will turn back.

DigitalWrite PIN# Stat LOW -

AnalogWrite PIN#

DigitalWrite PIN# - stat PR

value

Analoghirite PIN# value

Delay 2008

Set the pin 4 to LOW and pin 2 to HIGH, assign both pin 5 and pin 9 to 100, so that the motor A turns back and

motor B turns front, thus the robot will rotate to left.
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DigitalWrite PIN#

Analoghirite PIN# g value BB

DigitalWrite PIN# Stat HIGH *

AnalogWrite PIN# value

Set the pin 4 to HIGH and pin 2 to LOW, assign both pin 5 and pin 9 to 100, so that the motor A turns front and

motor B turns back, thus the robot will rotate to right.

DigitalWrite PIN# n Stat m
AnalogWrite PIN& ﬂ value
DigitalWrite PIN# S5tat
AnalogWrite PIN& ﬂ value
Delay m

Analoghrite PIM# value ﬂ

Go to “In/Out” again, drag out the block and duplicate once, change the pin3 to
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pin 5 and pin 9, assign the value 0; then add a delay block 2000ms.

Upload the complete code to see the desktop robot move.

Result:
Done wiring, connect the REV4 control board to

computer’s USB port with USB cable to upload the code.
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IBIOCKS Code Copyright © Mixly Team@BNU HTTP://MIXLY.ORG Normal Advanced :I Wy |Engﬁsh x|
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T Text
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@ Logic

# serialPort
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% Actuator

I.:l Monitor L

Q Variables
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£ | >
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L 1 ¥

Upload success, turn the Slide switch ON. The 2 motors act like the smart car to turn forward for 2 seconds,
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backward for 2 seconds, rotate to left for 2 seconds, rotate to right for 2 seconds, stop for 2 seconds, alternately

and circularly.
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Little Knowledge:
(1) The code logic is completely based on the motor driving reference table. Check it out.
(2) The PWM value is in the range of 0-255. The greater the value set, the faster the motors rotate.

Base on that, you can set the speed as you like.

Extension Practice:
(1) Based on the logic table, try to reset a new moving track for your smart car.

Reference code:
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Digitalurite PINE ’ﬁm Stat

5wl

Analoghrite PINE | l| value

DigitalWrits PIN® am Stat
tnalogWrite PING ;m
DigitalWrite PIN® W
Analoghrite PIN# il .".
pelay CE0 o)
Analoghrite PIN# ﬂm value
Analoghrite PIN# Bm value
ﬂ-slaym'
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Project 7: Library Driving Motor

Overview:

There are many ways to drive the motor. We have learned how to control the 2 motors in the previous section, so
as to drive the smart car run. It is troublesome to control the smart car via control port. For this, we specially
create the library to drive the robot car more simple and easier.

When setting, the PWM value is in the range of 0-255. The greater the value settings, the faster the motors rotate.

Wiring Diagram:
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Test Code: (with library)

Click the “Desktop Car V3" , drag out the block and set to PWM100; so the robot will

move front at a speed of PWM100.

DigitalWrite PIN® n S HIGH T
Analogirite PING ﬂ value PETEE
DigitalWrite PING# LIRS HIGH -

has the same function as the string block S Rl

This block
Next go to drag out the block from “"Control”, and set to 2000ms.

How to write the code for robot back and stop?

stop B
and -, set to PWM100;

Click the “Desktop Car V3" , drag out the block
respectively add a delay block in 2000ms.
Continue to write the program for robot, rotate to left for 2 seconds, rotate to right for 2 seconds, turn left for 2

seconds, turn right for 2 seconds, stop for 2 seconds.
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turn_left

BB

Drag out the block

front

i
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Result:

Done wiring, connect the REV4 control board to computer’s USB port with USB cable to upload the code.

Upload success, turn the Slide switch ON. The 2 motors act like smart car to turn forward for 2 seconds, backward
for 2 seconds, stop for 2 seconds, rotate to left for 2 seconds, rotate to right for 2 seconds, turn left for 2 seconds,

turn right for 2 seconds, stop for 2 seconds, circularly.

@ Mixhy 0.998(GAKS\K50441 Keyestudio Desktop Mini Bluetooth Smart Car V3.0\Resources\Mixly Code~+ Librany\Mixly Code\Project 7 library.mix) — (m} x
HB].OCI(S Code Copy t © Mixly Team@BNU HTTP://MIXLY.ORG | Nors - !‘Englis‘h =

= In/out % front 5 g sPeed PUM

£% Control

& wath

T rext

=. Lists

, Logic 1eft 5 g skesd Pa

; SerialPort

¢ Communicate right o o speed PuM

W storage

@ Sensor

@, Actuator
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<
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Little Knowledge:
(1) The code using library to set the car’s motion state, easy and simple, shortening the code length.

(2) The control logic is the same as project 6-motor driving. We can click to check out the

corresponding language C of motor mixly code.

= InfOut f

#% control

& math ‘
T Text ‘
=. Lists

, Logic

,’ SerialPort ‘
% Communicate ‘ ‘
P storage

Sensor

@, Actuator

|:| Monitor
@ Ethernet
@ Variables

¢ punctinne ™
£ ] >

New |C-pen Save | Saveas

s

[ Mixly 0.998(GAKS\KS0441 Keyestudio Desktop Mini Bluetooth Smart Car V3.0\Resources\Mixly Code+ Library\Mixly Code\Project 7 library.mix) - O X

front

o Speed PUM

ooty CR ]
back 5 5 speed PhM

ooy N

stop Y
]

left g o speed PHM

T
right o o speed UM

Delay CE0E0 WELEE)

turn_left o o PHM

ooty RN

turn_right g 5 PWM

sei XD

Import | Manager ‘ Compile

1~ void setup(){

2 pinMode (4, OUTPUT);
3 pinMode (5, OUTPUT);
4 pinMode (2, OUTPUT);
5 pinMode (9, OUTPUT);
6 }

7

10 analogWrite(5,100);
11 digitalWrite(2,HIGH);
12 analoghirite(9,100); |
13 delay(2000);

14 digitalWrite(4,LO0W);
15 analogWrite(5,100);
16 digitalWrite(2,L0W);
17 analoghrite(9,108);
18 delay(2608);

19 digitalWrite(4,L0W);
2e analoghrite(5,0);

21 digitalWrite(2,L0W);
22 analogWrite(9,9);

23 delay(2600);

24 digitalWrite(4,L0W);

8- void loop(){
9 digitalWrite(4,HIGH);

 Arduino/Genuino Uno ~ | oMt - |Mnnitcnr‘ﬂ — —




Extension Practice:
(1) Based on the logic table, try to reset a
new moving track for your smart car.

(Reference program)

LT N B 2 e

belay CZEED §

turn_ right 5 .
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Project 8: Line Tracking Sensor

Overview:

The tracking sensor is actually an infrared sensor. The component used here is the TCRT5000 infrared tube. Its
working principle is to use the different reflectivity of infrared light to the color, then convert the strength of the

reflected signal into a current signal.

During the process of detection, black is active at HIGH level, but white is
active at LOW. The detection height is 0-3 cm.

For keyestudio 3-channel line tracking module, we have integrated 3 sets of
TCRTS5000 infrared tube on a single board. It is more convenient for wiring

and control.
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By rotating the adjustable potentiometer on the sensor, it can adjust the detection sensitivity of the sensor.
Special note: before testing, turn the potentiometer on the sensor to adjust the detection sensitivity. When adjust

the LED front the trimpot at the threshold between ON and OFF, the sensitivity is the best.

TECH SPECS:

® Operating Voltage: 3.3-5V (DC)
® Interface: 5PIN

® Output Signal: Digital signal

® Detection Height: 0-3 cm
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LED If detect a white object, LED lights up;
If detect a black object, LED off.

ey TCRT5000
keyestudiof = ¥ .." & - Recognizer for black
" " s and white line

PH2.0mm-5P

connectors— o

Trim Pot
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Wiring Diagram:

Next let’s do a simple test for this tracking module. The connection diagram is shown as below.
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Note: stack the motor drive shield onto REV4 control board. connect the line tracking sensor to motor drive
shield’s P1 connector (G, V, D6, D7, D8);
Connect the pin (G. V. S) of white LED module to the pin G, 5V, D3(S) of motor drive shield with 3P

female-to-female jumper wire. Connect the power supply to BAT connector.

Test Code:

Now write the program to test the line tracking sensor.

Go to "Control”, drag out the “setup” block; and drag the "Serial baud rate(9600)" block from "SerialPort”
into the “setup” block.

To respectively read the left, the center and the right tracking sensor on the line tracking module, we click the

“SerialPort” , drag out the block SR *; drag out the block from "Text” into the

serial -

block *, and then duplicate the complete block six times. Change the first to
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left _tracking - i

“left_tracking="; drag out the block from library “Desktop Car V3" to replace the

second ; delete the third hello box, forming a blank box; change the fourth to

“center_tracking=".

left_tracking * igpepe

Chello [

Duplicate the block once to replace the fifth = and click the drop-down triangle

icon to select the “center_tracking”; delete the sixth hello box, forming a blank box; change the seventh

= o “right_tracking=".

left tracking -~ gy

And again go to "SerialPort”, drag out the blockw ; duplicate the block once
and drag it intoem, click the drop-down triangle icon to select the “right_tracking”

Delay 1000

And go to "Control”, drag the delay block ; set to delay 1000ms.
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Serial T Bl

print

print
print
print

print
print
println

Complete and upload the above code to see the result. It can tell black and white.

Through testing, if line tracking sensor detects white, output LOW 0 and the built-in LED turns on red; detecting
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black, output HIGH 1 and the built-in LED is off.

We've measured what signal the line tracking sensor sends. Next the white LED is turned on when any tracking
sensor detects white.

Next write the program that can turn on or off white LED module using line tracking sensor.

To judge whether the left, the center and the right tracking sensor detect black or white, here we can use the

condition statementEor

Go to "Control”, drag out the block

. But the block is more efficient than

, then click the blue gear icon, appear the edit box, drag the
(] if
do

else

block intoE block. So you can get the block

left tracking * ‘gyees

Next, go to the “Logic”, drag out the blockt:m, and drag out the block = from the
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file:///F:/Dict/8.5.3.0/resultui/html/index.html
file:///F:/Dict/8.5.3.0/resultui/html/index.html

“Desktop Car V3" into the first input box at the left side of “="; drag the from the “"Math” into the

left_tracking * e B G

second input box at the right side of *="; like this:

We duplicate the block twice, and respectively click the drop-down triangle icon to select “center_tracking” and

center_tracking ~ mxeped

“right_tracking”.

And again go to the “Logic”, drag out the bIock and click the drop-down triangle to select “or”;

po— L
duplicate the block once and make as; drag this block behind into the if

statement.

left_tracking ~ ey
Hntrie

et

Now respectively drag the block and
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o
into the input box of block.

ite electrical level RN

Click the “Desktop Car V3" , drag out the block into do statement, keep

HIGH; duplicate the block once and set to LOW and drag it into else statement.

left_tracking gwmr o center_tracking gympm | - L8 right_tracking pgeeem - e
= e n
= L bl

i- HiEw Fm—
= “Fr EI 'g-'-i"! E -“I

- 5w

electrical leveXjJ{s 4

|
[ EL R

elze | LED .~ electrical leve N7

HieE

e

Now we have written the code of tracking sensor controlling white LED module. Upload the complete to see the

final result!
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print

print
print
T orint

print
print

println

electrical level [Ni"EE3
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Result:

Done wiring, connect the REV4 control board to computer’s USB port with USB cable to upload the code.

Upload success, turn the Slide switch ON.

When the left TCRT5000 infrared tube detects a white line, LED module lights; detecting a black line, LED turns off.
In a similar way, we use other 2-way TCRT5000 infrared tubes to detect the black-white line. Refer to the

knowledge of project 7-motor driving, we can extend to make a line tracking robot.
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Little Knowledge:

left_tracking - |

(1) In the code, we use the library to read the HIGH/LOW of the left sensor (D6);

.
using the block also makes sense.

The signal pin of the middle sensor is D7; the signal pin of the right sensor is D8.

@

When using, you can find the if...do...statement block in the Mixly Control Block. Then click the gear icon

means that if condition 1 is satisfied, it's going to be A, otherwise it's going to be B.

on the block to drag out the else or else if block you need to use.
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Extension Practice:

(1) Change the test code without using the library, making the same result. (reference program)

EEIN baud rate SETLER
|'._ _

sarial - Rt U] 1aFt tracking= E&
ECEEIM print | pigitalnesd ping gm
print |

(et Y canter tracking- EH
Serial - o DigitalAead FINZ rﬂ
EEELRS print

‘serial - [ (W right_tracking= b
EIIEEE println Digitalresd PIN w

L | R - = —
DigitdlRead PINE E’ﬁ a DigitalRead PINg m = ol UE DigitalRead PINg gm =~ I &

else | pigitalwrite PIN® -;m stat m
| -
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Project 9: Infrared Receiver

Overview:

There is no doubt that infrared remote control is commonly seen in our daily life. It's hard to imagine our world
without it. In reality, an infrared remote control can be used to control a wide range of home appliances such as
television, audio, video recorders and satellite signal receivers.

Well, in the following let’s get a better understanding of the infrared remote control.

Infrared remote control is composed of infrared transmitting and infrared receiving systems. That is, consist of an

infrared remote control, an infrared receiver module and a microcontroller that can decode.

".-_ﬂ b

—ar N p —
909 123
* © =
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IR remote control : i Integrated IRreceiver head :
: : E decode the
encode and L : : = : demo- . microcon
keypad modulate | 4y E%E A4 = amplify dulate [ -troller
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll o S SN NI E NN EE NS NN NN NSNS NSNS NN EEEEEEEEEER

The 38K infrared carrier signal transmitted by an infrared remote controller is encoded by an encoding chip inside
the remote controller. It is composed of a pilot code, user code, data code, and data inversion code. The time
interval between pulses is used to distinguish whether it is a signal 0 or 1. (when the ratio of high level to low level
is about 1:1, considered as signal 0.) And the encoding is just well composed of signal 0 and 1.

The user code of the same button on remote controller is unchanged. Using difference data distinguish the key
pressed on the remote control. When press down a button on the remote control, it will send out an infrared carrier
signal. And when infrared receiver receives that signal, its program will decode the carrier signal, and through

different data codes, thus can judge which key is pressed.
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The microcontroller is decoded by an received signal 0 or 1 to determine which key is pressed by the remote
control.

As for an infrared receiver module, it is mainly composed of an infrared receiving head. This device integrates with
reception, amplification and demodulation. Its internal IC has been demodulated, able to complete all the work
from infrared reception to output TTL level signal compatible. It outputs Digital signal. Suitable for IR remote
control and infrared data transmission.

The infrared receiver module has only three pins (Signal line, VCC, GND), very convenient to communicate with

Arduino and other microcontrollers.

Parameters of IR Receiver:

1) Operating Voltage: 3.3-5V (DC)

2) Interface: 3PIN

3) Output Signal: Digital signal
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4) Receiving Angle: 90 degrees

5) Frequency: 38khz

6) Receiving Distance: 18m

Wiring Diagram:
Note: connect the infrared receiver sensor to

P4 (G. V. Al) connector on the motor drive

shield. If the digital ports are not enough,
analog port can be used as digital port. Analog

port AO corresponds to digital porti4; Al

corresponds to digital port15.
The white LED module is connected to motor drive shield; pin G for GND, V for 5V, S for digital pin3 (S). Connect

the power to BAT connector.
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Test Code:
Now write the program. When aligning at the IR receiver, press the key on the IR remote control, available to

check the input signal change of IR receiver on the serial monitor.

E TSN baud rate i .
Go to "Control”, drag out the block; and drag the block from “SerialPort” into
the “setup” block.

Next, IR receiver will receive the infrared signal when press different keys on the IR remote control.

il was infrared module "“;g

infrared receive

We first click the imported library “Desktop Car V3" , drag out the block

Serial -
the block mfmm “SerialPort” into the infrared receiver block just made.
Then go to "Variables”, drag out the block into the block :

So the infrared receiver can receive the infrared signal.

; drag
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CTErEE baud rate
—

ELTS infrared module '*a
infrared receive println(hex) ELES

—

Upload this code, open the serial monitor; aimed at the infrared receiver sensor, press the key on the IR remote
control, IR receiver will receive the infrared signal, and indicator turns on red. And you can see the key encoding

on the serial monitor.

128



|&] coms ¥

| send

IR TYPE:RCS5 FFO2FD
IR TYPE:RCS5 FFC23D

IR TYPE:RCS5 FFA857
IR TYPE:RCS5 FFG897

IR TYPE:RCS FFO9867
IR TYPE:RCS5 FFBO4F

IR TYPE:RCS5 FF30CF
IR TYPE:RCS FF18E7
IR TYPE:RCS5 FF7A85

IR TYPE:RC5 FF10EF
IR TYPE:RCS5 FF38C7

IR TYPE:RC5 FF5AAS

IR TYPE:RC5 FF42BD
IR TYPE:RCS5 FF4ABS

IR TYPE:RC5 FF52AD

[v| Auto scroll Baud Rate (9600 |w Draw Clear

Next move on to realize the IR receiver controlling white LED with IR remote control.
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~
Press the front keybon the IR remote control, white LED turns on; press the keye, white LED turns off. So

here we call the if statementE from the "Control”. According to the measured result, we know the infrared

~
encoding(string value) of front keyb is FF629D; the infrared encoding(string value) of keye is FFO2FD.

As the command key of IR remote control is hexadecimal code, the front must add Ox.

~
If ir_rec=0xFF629D, press the front keybon the IR remote control, white LED turns on.

Go to the "Logic”, drag out the bIock'I:E:I into the if statement, and drag out the block from the

“Variables” into the first input box at the left side of “="; drag the from the “Math” into the second input

box at the right side of “=" and type “0xFF629D", like this:,

LED & - electrical level Ezhdd; B

i E

Click the imported library “Desktop Car V3" , drag out the block into do

statement, keep HIGH.
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Okay, the complete program has been written well. Upload the code to see the infrared remote control effect!

baud rate |
=

ir E.i:: infrared module

infrared receive |[EJECISRN println(hex)
| —

Lt e
:..:-'-.lﬁ:ﬁ::?
2P T S

electrical level

ity o electrical level [E0 g
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%] coms

Send

IR TYPE:RCS FFG629D
IR TYPE:RCS FF22DD
IR TYPE:RCS FFO2FD
IR TYPE:RCS FFC23D
IR TYPE:RCS FFFFFEFF
IR TYPE:RCS FFFFFEFF
IR TYPE:UNKMOWN A3CEEDDE
IR TYPE:RCS FFFFFEFF
IR TYPE:RCS FFABSY
IR TYPE:RCS FFG897
IR TYPE:RCS FF9867
IR TYPE:RCS FFFFFEFF
IR TYPE:RCS FFBO4F
IR TYPE:RCS FF30CF
IR TYPE:RCS FF1BEY
IR TYPE:RCS FFFFFEFF
IR TYPE:RCS FF7AB5

Auto scroll

Baud Rate

a600

Draw

Clear

control, white LED turns on; press the keye, white LED turns off.

Result:

Code upload success, open the serial
monitor, and set the baud rate to 9600.
Press your remote control, aimed at the
infrared receiver, to send the signal, and
you will see the encoding of each button
on the remote control.

Note if press the control button too long,

easily appear unreadable code.

~
Press the front keybon the IR remote
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FF9867

FF38C7

FF22DD

FFO2FD

FF6897

FF30CF

FF10EF

N

FF42BD

ékeyestudio

FF629D

FFC23D

FFA857

FFBO4F

FF7A85

Here we have listed out each button value of keyestudio remote control as follows.

A4

FF5AAS

FF52AD

FF18E7

A 4

FF4AB5
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Little Knowledge:

pigilyl-1e) infrared module | 'I;':i

infrared receive @m Pl‘iﬂtln(hex)

(1 In the code, we direct use the library ; the signal pin of

IR receiver module is Al; the IR receiver receives an infrared signal and outputs 16-bit encoding, printing
out on serial monitor (baud rate 9600).
(2)  We can test out the 16-bit encoding of each button on the infrared remote control by source code.

Or you can see the button encoding chart shown above.

Extension Practice:
(1) Driving the 2 motors’ turning direction and speed by infrared remote control. (refer to project 6/7-
motor driving) Combine infrared receiver and motors driving knowledge to build an infrared remote control

car. (reference program)
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Assembly Steps for Smart Car

Follow the assembly steps below to build your own robot.
1) Bottom motor parts

You should mount two motors on the Acrylic bottom board.
Prepare the components as follows:
M M2 Nut *4

M White N20 motor holder *2

M 12FN20 motor connector *2
M M2*10MM round-head screw *4

M Acrylic bottom board *1

111
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First place four M2 Nuts inside the holes of white N20 motor holders.

¢ \— ¢ Ca®

Note: the Acrylic plate is marked with A, B for the two motors. Mount the motor A to label A on the Acrylic plate;

motor B to Acrylic position B.
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Then mount the white N20 holders onto the motors.

Fix these two 12FN20 motor connectors

on the Acrylic bottom plate with four
M2*10MM round-head screws.

g ‘.

Tighten them with screwdriver.

%
. B
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Back Front
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2) Battery case

You can choose the 18650 2-cell battery case or 4-cell AA battery case.
Mount the battery case on the acrylic bottom board.
Here we install the 4-cell AA battery case for the smart car.
You should first get some parts below:

M 4-cell Battery case*1

M M3*8MM flat-head screws *2

M M3 Nut *2

Fix the battery case on the top of Acrylic board using twc
M3*8MM flat-head screws and two M3 Nuts.

Tighten the screws with screwdriver and self-prepared

wrench.

141



Front

142



3) Tracking sensor and wheels

Assemble the line tracking sensor and connect the wire:
M JST-PH2.0MM-2P 24AWG red-black wire 160mm *2
JST-PH2.0MM-5P blue-green-yellow-red-black connector wire 15CM *1
M3*5+6MM single-pass copper pillars *2
M3*6MM round-head screws *2
M3 Nut *2
Wheel *2
Line tracking sensor *1

N N NNRNEN

Connect 2 pieces of JST-PH2.0MM-2P red-black
wire 160mm to the 12FN20 motor connectors.

Connect two wheels to the motor spin.
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Insert two M3*5+6MM single-pass copper pillars into the holes on the line tracking sensor, and tighten two M3

Nuts on the copper pillars. Shown below. Tighten the nuts and screws with a self-prepared wrench.

keyestudio

After that, mount the line tracking sensor on the Acrylic board with two M3*6MM round-head screws. Tighten the
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nuts and screws with a screwdriver and self-prepared wrench.
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Connect a JST-PH2.0MM-5P 24AWG blue-green-yellow-red-black connector wire 15CM to the connector of tracking

sensor. Shown below.
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Completed the above assembly, let's install the caster for this small car.
M W420 ball caster wheel *1
M M3*6MM round-head screws *6

9 M3 Nut *2 LLALLL) o 0

M M3*8+6MM single-pass copper pillar *2

M M3*40MM dual-pass copper pillar *4
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Screw the W420 ball caster wheel on the Acrylic bottom board with two M3*6MM round-head screws, two M3 Nuts,
two M3*8+6MM single-pass copper pillars. Tighten the screws with a screwdriver.

EEEE!
@ (’ﬁhl
‘[_::' % |

WGaEw

1
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Screw four M3*40MM dual-pass copper pillars on the 4 corner holes on acrylic bottom board with four M3*6MM
round-head screws. Tighten the screws with a screwdriver.

151



o (e
BHEESE
®e @

|
|3

b

3 Lt
b -

L

>

5

-

152



4) Ultrasonic module

Now should install the particular eyes for this smart car, i.e. Ultrasonic module.
M Ultrasonic module *1

M M3*10MM round-head screw *4

M M3 Nut *4
M Ultrasonic acrylic board *1
M JST-PH2.0MM-4P connector wire 8CM *1

Look at the figure below, fix the ultrasonic module on the H H H H
acrylic board with four M3*10MM round-head screws and four = lam age i
M3 Nuts. Then connect the JST-PH2.0MM-4P connector wire tc
ultrasonic module.
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5) Acrylic top board

Fix other sensors on the Acrylic top board. Prepare parts as follows:

vivivivivieive

N NNNRNRNINRHMN

&

Acrylic top board *1

Obstacle detector sensor *2

IR receiver sensor *1

Keyestudio power amplifier module *1
M3*10MM round-head screw *4

M3 Nut *8

M3*8+6MM single-pass copper pillar*4
JST-PH2.0MM-3P vyellow-red-black wire
8CM *3

3pin F-F jumper wire *1
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Tighten four M3*8+6MM single-pass copper pillars on the acrylic top board with four M3 Nuts using a wrench.

Back
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Separately mount two obstacle detector sensors and an IR receiver sensor on Acrylic top plate with three
M3*10MM screws and three M3 Nuts. Tighten them with a screwdriver and a self-prepared wrench.
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Mount keyestudio power amplifier module on Acrylic top plate with a M3*10MM screw and a M3 Nut. Tighten them
with a screwdriver and a self-prepared wrench.
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Connect the wire to the keyestudio power amplifier module, obstacle detector sensors and an IR receiver sensor.

160



6) Complete Car

Till now, the smart car is almost installed well.
Assemble all the finished parts and install the control board as follows:
M REV4 main board *1
M Motor drive shield *1
M Bluetooth module*1
M Jumpers cap *8
M M3*6MM round-head screw *8
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Firstly, insert the ultrasonic module into the two holes of Acrylic bottom board. Then, screw the Acrylic top board to
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the copper pillars mounted on Acrylic bottom plate with four M3*6MM round-head screws.

After that, mount the REV4 main board onto the Acrylic top board with four M3*6MM round-head screws using a
screwdriver. And stack the motor drive shield onto REV4 board.
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Finally insert the 8 jumpers and HM-10 Bluetooth module into the motor drive shield.
(8 jumpers direction are by default; changing the jumper direction will change the motor turning direction)
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Up to now, you have finished the hardware installation of the smart car. Congrats!

For wiring, you can connect all the wires according to the corresponding silk-screen on the board.

Connection diagram:
CRC

motor B = [T

(e

£1933%eg VY
. Wﬂ

| AA Battery - i
1 pr—
P
- AI933%eg VY lﬂ
Mw AA Battery - I
vy
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Keyestudio Desktop Mini
Bluetooth Smart Car V3.0

The Desktop car is nhow
completing installation.
Follow the detailed
project instructions to
build your own robot

with various functions.
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Project 10: Following Robot

Circuit Design:
In the above sections we already introduced the motor drive shield, sensor, module, motors and other elements.
According to the project 3/5/7 -- obstacle detection, obstacle alarm, and library driving motor,

we're now ready to give the robot capability - Object Following!

In the project, we make the robot measure whether exist obstacles

at both sides with obstacle detector sensors. Measure the distance

between obstacle and robot, and then use the measured data to

rotate the two motors, so as to control the robot car run.
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Below is a specific logic table of following robot for your reference:

With obstacle: val_L=0
Left obstacle avoiding sensor
No obstacle: val_L=1
Detection With obstacle: val_R=0
Right obstacle avoiding sensor
No obstacle: val_R=1
Obstacle distance measured by ultrasonic distance Cunit: cm)
distance<5
If
val_L=0 and val_R=0
Status Go backward (PWM set to 200)
If distance>5 and val_L=0 and val_R=1
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Status Rotate to left (PWM set to 200)

If distance>5 and val_L=1 and val_R=0
Status Rotate to right (PWM set to 200)

If 5<distance<15 and val_L=1 and val_R=1
Status Stop

If 15<distance<35 and val_L=0 and val_R=1
Status Go forward (PWM set to 255)

If distance>35 and val_L=1 and val_R=0
Status Stop

Build Following Robot:

Based on the designed circuit, we are going to build a following robot car. Check the circuit diagram and test code.
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Note: stack the motor drive shield onto REV4 control board. connect the ultrasonic sensor to motor drive shield’s
P2 connector with 4P jumper wire, VCC pin to V, Trig pin to digital 13 (S), Echo pin to digital 12 (S), G pin to
GND(G);

Connect the left obstacle detector sensor to the P3 (G, V. AO) connector on the motor drive shield; the right
obstacle detector sensor to P5 (G, V. A2) connector with 3P jumper wire;

Connect the motor A and motor B to connector A and B separately. Connect the power supply to BAT connector.

Test Code:

Now write the program to achieve the function of following robot.

First we set up three variables, “distance”, “val_L"and “val_R". The variable “distance” means save the distance
value measured by ultrasonic sensor; “val_L"and “val_R" respectively save the signal of obstacle detected by the

left and the right obstacle detector sensor.
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Declare ERE=) as value

; and drag the blockfrom “Math” into the

Declare Rz as ElGdR8 value | [E}

Click “"Variables”, drag out the block

Declare [EiEZ) as value

block

“item” into “distance” . “val_L” and “val_R” ; set the value to 0.

Declare as value
Declare as value
Declare as value

. Then duplicate the block twice; respectively change

A variable is like a box, and a new variable is like making a box; we can give the box a name, like we just called it
“distance”. The things placed inside the box can be changed, like we can place oranges, apples, pears, etc.

The function of the variable box in this program is to load the distance digit. With this box called “distance”, we can
store the measured distance digit between ultrasonic sensor and front obstacle. So every time I mention distance,

it refers to the distance value measured by the ultrasonic sensor at that time.

ultrasonic @ e

Click “Variables”, drag out the block -m and » and drag the block from

4

* - left_infrared avoid -
“Desktop_Car_V3” into the block -m . And again go to drag the blockH into the
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block@ ; then duplicate this code string once, change“val_L”to“val_R”, click the drop-down triangle to select

“right_infrared_avoid” .

distance JEETEE s el b ol

‘val L)l left infrared avoid - T

val R B right infrared avoid - “*i

Next judge whether the ultrasonic sensor detects front obstacle or the left and the right obstacle detector module

detects obstacle.
Here we can use the judgement statement “if...do...else if...do...” . First write the program when the centre
obstacle distance detected by ultrasonic sensor is smaller than or equal to 5cm, or both the left and the right

obstacle detector module detect obstacle, the robot will turn back at a speed of PWM200.
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Go to "Control”, drag out the block

m block intoE block five times. So you can get the block:

, then click the blue gear icon, appear the edit box, drag the

Next, go to “Logic”, drag the block .:m and select “ =< " ; go to “Variables”, drag out the

distance

block into the first input box at the left side of “<"; drag the from the “Math” into the second

input box at the right side of <" ; change the value 0 to 5; like this: (note you can type the

value flexibly.)

178



We duplicate this block twice, respectively change the variable “distance” to “val_L" and “val_R" ; “<" to "="
We have mentioned before that the obstacle detector module detects obstacle, output LOW digital signal 0;

detects no obstacle, output HIGH digital signal 1. So here change the value 5 to 0.

Think back, we use the two words “or”, “"and ” when describe the judgement statement. There are two blocks in

“Logic” to represent either one of two conditions happens or both of them happen at the same time, that

ic -l o Lol §
Drag out the block"I and click the drop-down triangle to select “or” and can get the block.
fr— — JoS oo
Drag the block 1 i into block to make as - 1
< o Lol [na T |

Then drag the block = = 2. into the first input box of or block ; drag the block
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s ) JoS oo
and Sl O respectively into the input box of and block 1 1 . So

e e B mnam o BB onae o

can get the block and drag it behind to the if

statement. This means the judgment condition is when the centre obstacle distance detected by ultrasonic sensor

is smaller than or equal to 5cm, or both the left and the right obstacle detector module detect obstacle.

Followed by drag out the block from “Desktop_Car_V3” into the do statement; change

the PWMO into PWM200.
Thus, we now have written well the program when the front obstacle distance detected by ultrasonic sensor is
smaller than or equal to 5cm, or both the left and the right obstacle detector module detect obstacle, the robot will

turn back at a speed of PWM200.
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Declare [

Declare FEIHE

Declare FEINCY == BTN
ultrasonic
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We now move on to write the program. When the front obstacle distance detected by ultrasonic sensor is greater
than 5cm, and the left obstacle detector module detects obstacle and the right one didn't detect obstacle, the

robot will rotate to left at a speed of PWM200.

Lazstance J{ < - I Jee o o cm o KN s o

Duplicate the block once and drag into the first

else if statement; set to distance>5 and val_L=0 and val_R=1

{aistanceJ> IS =22 o oo o EN s e

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO into

PWM200.

Next write the program that the front obstacle distance detected by ultrasonic sensor is greater than 5cm, and the
left obstacle detector module didn't detect obstacle and the right one detects obstacle, the robot will rotate to right

at a speed of PWM200.
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distancel> Sl s mneR o BN oo em e

Duplicate the block once and drag into the second

else if statement; set to distance>5 and val_L=1 and val_R=0

Emem e R e on § R omae o

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO

into PWM200.

‘distanceJl> - 1N 5) o ee o N s e

e e 8| N i an 0 R mwmem o
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Move on to write the program. When the front obstacle distance detected by ultrasonic sensor is greater than 5cm,

and smaller than or equal to 15cm, and both obstacle detector modules didn’t detect obstacle, the robot will stop

running.
Go to "Logic”, drag out the block dupllcate the block_ "jmconce and set to “distance
15”; then separately drag the block gistanss, into the input box of

block , like this:

And again drag out the block, then drag the block s

= EILED = 0
into the first input box of block ; duplicate the block_

once and drag it into the second input box of blockand change “val_R=0" into “val_R=1".
and ~

distance || > " I 5 Bikond I Gistance §l = - IM 15 )
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distance )l > N5 MRS I itance ) < - IN 5] omnoe 8 N rnee o

Now drag the block into

the third else if statement. Drag out the block from “Desktop_Car_V3” into the do statement.
Next it's easy to write the program. When the front obstacle distance detected by ultrasonic sensor is greater than
15cm, and smaller than or equal to 35cm, and both obstacle detector modules didn’t detect obstacle, the robot will

go front at a speed of PWM255.

(diztance J > ~ I 5 Mt W di-tance Jl = - IN 15 oo e N e e

Direct duplicate the block

once and change to distance>15 and distance<35, and drag it into the fourth else if statement.

Drag out the block
255.

from “Desktop_Car_V3” into the do statement, and set the value to

Finally write the program. When the front obstacle distance detected by ultrasonic sensor is greater than 35cm,
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and both obstacle detector modules didn't detect obstacle, the robot will stop running.

om0 R mnien a0 onoe o

Duplicate the code block once and drag it into

the fifth else if statement. Change to distance>35 and val_L=1 and val_R=1

Drag out the block from “Desktop_Car_V3” into the do statement.

distance Jl > ~ I 5 JMAC"S oMU o <tance ll < - I 15) mmen o U o ee e

[distance L > ~ I 15 Jib"0 I i stance )l < - [N 35 cmem o £ ‘ssohmem e

40 | front BB speed Pl

LS
else 1f

Eetanc 3 |ErE
distance Sl S cmen o TR o em e

do  stop .

o

Now the code for following robot is finished. Upload the complete code to operate your desktop robot!
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Test Code:

Can't connect the
Bluetooth module
when upload the
code, otherwise,
code upload fails.
You should upload
the code success,
then plug in the

Bluetooth module.

Declare EEESENTEY == EEEEN value | [GB
Declare FEIHEN a5 BN value B |
Declare EEIEGE as value | B}

(val L]

ultrasonic . _
=

do i " i
left 4 spesd Pl

do

| —
else if

front Y speed 3

Gistance | > - I 35 Jikand

omoe o &N ool 6

omoe o N mn o o
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Result:

Stack the motor drive shield onto
REV4 board. Connect the REV4
control board to computer's USB
port with USB cable to upload the
code.

Upload success and turn the slide
switch to ON position.

The robot will follow the front

object to move.
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Project 11: Obstacle Avoiding Robot

Circuit Design:
We're now ready to give the robot another capability - Obstacle Avoiding!

It is pretty simple. Just keep the same components and connection method as following robot, but need to change

the code.
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Below is a specific logic table of obstacle avoiding robot:

With obstacle: val_L=0

Left obstacle avoiding sensor
No obstacle: val_L=1

Detection With obstacle: val_R=0
Right obstacle avoiding sensor

No obstacle: val_R=1

Obstacle distance measured by ultrasonic distance C(unit: cm)
If val_L=0 and val_R=0
Status Go backward for 1 second (PWM set to 150> , turn left for 0.5 second (PWM set to 200)
If val_L=1 and val _ R=0
Status Rotate to left (PWM set to 200)

If val_L=0 and val_R=1
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Status Rotate to right (PWM set to 200)

If distance<10 and val_L=1 and val_R=1
Status Rotate to right (PWM set to 200)

If distance>10 and val_L=1 and val_R=1
Status Go forward (PWM set to 200)

Build Obstacle Avoiding Robot:

Based on the designed circuit, we are going to build an obstacle avoiding robot car.
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Test Code:

In the above section we have introduced how to use the ultrasonic sensor and obstacle detector module to make
a following robot. Now let’s write the program to make the robot automatically avoid obstacles.

First we set up three variables, “distance”, “val_L"and “val_R". The variable “distance” means save the distance
value measured by ultrasonic sensor; “val_L"and “val_R" respectively save the signal of obstacle detected by the

left and the right obstacle detector sensor.

Click “Variables”, drag out the block ettt TR - and drag the block " from “Math” into the

Declare k= 8 int lue . Declare B&s 8 int * lue . .
block SessEEenERant SRR | Then duplicate the block S zteniians TSR] twice; respectively change

“item” into “distance” . “val_L” and “val_R” ; set the value to 0.

Declare as value
Declare as value
Declare as value
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ultrasonic F;—}%:

Click “Variables”, drag out the block -m and @ ; and drag the block

14

- - left_infrared_avoid -
“Desktop_Car_V3” intothe block . And again go to drag the blockH into the

block@ ; then duplicate this code string once, change“val_L”to“val_R”, click the drop-down triangle to select

from

“right_infrared_avoid” .

distance ultrasonic -

. left infrared avoid - 3 B

' right infrared avoid -~ S

Next judge whether the ultrasonic sensor detects front obstacle or the left and the right obstacle detector module
detects obstacle. Here we can use the judgement statement "if...do...else if...do...” .

First write the program. No matter how far the front obstacle detected by ultrasonic sensor, as long as both the left
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and the right obstacle detector module detect obstacle, the robot will turn back for one second at a speed of

PWM150, and then turn left for 0.5 second at a speed of PWM200.

Go to "Control”, drag out the block , then click the blue gear icon, appear the edit box, drag the

m block intoE block four times. So you can get the block:

Next, go to “"Logic”, drag the block.::a:I ; go to "Variables”, drag out the block into the first input
box at the left side of “="; drag the from the "Math” into the second input box at the right side of *="; keep

195



the value 0; ke ths: ISl

We duplicate this block once, and change the variable to ; like this: E50 . O

And again go to “Logic”, drag the block into the if statement, then drag the block

and into the input box of block.

rm e o BN O osomem o

Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM150. And add a delay block in 1000ms.

Then drag out the block into the do statement, and set the value to PWM200. And add a

delay block in 500ms.

Till now we have made a piece of code like below:
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We now move on to write the program. No matter how far the front obstacle detected by ultrasonic sensor, the left
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obstacle detector module didn’t detect obstacle and the right one detects obstacle, the robot will rotate to left at a
speed of PWM200; the left obstacle detector module detects obstacle and the right one didn’t detect obstacle, the

robot will rotate to right at a speed of PWM200.

. |
Duplicate the block once and drag into the first else if statement; set to

val_L=1 and val_R=0

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO into

PWM200.

- | cmm o ©2 oo o |
Duplicate the block once again and drag into the second else if

statement; set to val_L=0 and val_R=1

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO

into PWM200.
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We continue to write the program. When the front obstacle distance detected by ultrasonic sensor is smaller than
or equal to 10cm, and both obstacle detector modules didn’t detect obstacle, the robot will rotate to right at a
speed of PWM200. When the front obstacle distance detected by ultrasonic sensor is greater than 10cm, and the

left obstacle detector module detects obstacle and the right one didn’t detect obstacle, the robot will go front at a
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speed of PWM200.
distanc
go to "Logic”, drag the blockand select “<=" ; go to “"Variables”, drag out the block into

the first input box at the left side of "<"; drag the from the “Math” into the second input box at the right side

distance < - Il 18

of *<<" ; change the value 0 to 10; like this:

(and + | [ v ]
Drag out the block into the third else if statement; drag the bIock into the first

e m g B m e
input box of block ; duplicate the block_ once and drag it into

the second input box of block ; settoval_L=1 and val_R=1

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO into

PWM200.
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cermae o TR e e g R omen o

Then duplicate the block once and drag it into

the fourth else if statement; change to distance > 10, and drag out the block into the do

statement; change the PWMO into PWM200.

cistance | 2 (Mo ) 2nd e o BN omem e
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Declare [HEELT=-8 a= Elj=ml value

Declare FEIEN as EES value | )
Source Code: le-clar'e m as value | )
‘distance FEEVERLy-i-tkT

Now the code for obstacle avoiding

robot is finished. Upload the complete

code to see the final effect! D o &N e o

Can't connect the Bluetooth module when

upload the code, otherwise, code upload e R

PP

fails. You should upload the code success, neley C2 ED)

| S
el=e if

s ol 8 SN ;o oe o

do left = speed Flal¥

| .
glze if

then plug in the Bluetooth module.

val L) - e val RJL- "IN 1

do : T o
BB speed | 2ee WU

distance J{< ~ Ji{1o Yl R T 0 - I e M= R Y- IR

do =
right BB

L S
elze if

B fromt o speed s

LS.



Result:

Upload success and turn the slide switch to
ON position.
The robot can automatically avoid the front

obstacle to run.
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Project 12: Line Tracking Robot

Circuit Design:

In the above sections we already introduced the motor drive shield, sensor, module, motors and other elements.
According to the project 7/8 -- library driving motor, line tracking sensor,

we're now ready to give the robot capability - Line Tracking!

In the project, we make the robot detect black line at the car bottom with line tracking sensor. Then control the 2

motors rotate by measured result, so as to drive the robot track black line.

Below is a specific logic table of line tracking robot for your reference:
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Detection

Condition
Middle tracking sensor detects black line

The left tracking sensor detects
Middle tracking sensor

black line and the right sensor
detects white line

detects white line;

detects black line
Middle tracking sensor

detects white line:

detects black line:

Left tracking sensor

detects white line:

detects black line:

Right tracking sensor

detects white line:

Status

Go forward (PWM set to 200)

Rotate to left (PWM set to 200)

: HIGH
LOW
: HIGH
LOW
HIGH

LOW
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The left tracking sensor detects
white line and the right sensor | Rotate to right (PWM set to 200)

detects black line;

The left tracking sensor detects
white line and the right sensor | Stop

detects white line;

The left tracking sensor detects
black line and the right sensor | Stop

detects black line.

Build Line Tracking Robot:

Based on the designed circuit, we are going to build a line tracking robot car. Check the circuit diagram.
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Note: stack the motor drive shield onto REV4 control board. connect the line tracking sensor to motor drive
shield’s P1 connector (G, V, D6, D7, D8); respectively connect the motor A and B to connector A and B on the motor

drive shield. Connect the power supply to BAT connector.

Test Code:

Now write the program to build a line tracking robot.

The line tracking sensor detects white, output LOW 0; detecting black, output HIGH 1.

To judge whether the left, the center and the right tracking sensor detect black line, if the center tracking sensor

detects black line, the robot will go front at a speed of PWM200.

Here we can use the condition statementEor . But the block is more efficient than

Go to "Control”, drag out the block , then click the blue gear icon, appear the edit box, drag the
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file:///F:/Dict/8.5.3.0/resultui/html/index.html
file:///F:/Dict/8.5.3.0/resultui/html/index.html

(] if
E
block into block. So you can get the block e

Next, go to the “Logic”, drag out the block .IE] into the if statement, and drag out the block

= from the “ Desktop Car V3" into the first input box at the left side of “=" and click

drop-down triangle to select “center tracking”; drag the from the “"Math” into the second input box at the
! g me

e

right side of =" and change the value to 1 ; like this:

front BB spesd ﬂ Pt

Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM200.
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Or else, in the case that the center tracking sensor detects white line, if the left tracking sensor detects black line
and the right tracking sensor detects white line, the robot will rotate to left at a speed of PWM200; if the left
tracking sensor detects white line and the right tracking sensor detects black line, the robot will rotate to right at a
speed of PWM200.

Here we can use the condition statement "“if...do...else if...do...”

Go to "Control”, drag out the blockE, then click the blue gear icon, appear the edit box, drag thew
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block intoE block. So you can get the block

|G af center_tracking -« Seweme

and then drag this block into the else statement of block

=T
L]

&0 Gt o S
front N speed PldM

L

left_tracking * \gm

Next, go to the “Logic”, drag out the block, and drag out the block from the

“Desktop Car V3" into the first input box at the left side of “="; drag the from the “"Math” into the

second input box at the right side of “=" and change the value to 1 ; like this:

We duplicate the block once, and respectively click the drop-down triangle icon to select “right_tracking” and
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right _tracking - fry

change the value to 0.

and ) .
And again go to the “Logic”, drag out the block into the if statement; respectively drag the block

Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM200.
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(o) A F center_tracking * g

Next duplicate the block once and drag it into

else if statement; change to “left_tracking=0 and right_tracking=1"
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Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM200.

Till now we have made a piece of code like below:

e o W

do front N speed PWM
L.

else | [a] if
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In the case that the center tracking sensor detects white line, if the left tracking sensor detects white line and the
right tracking sensor detects white line, the robot will stop running; if the left tracking sensor detects black line and

the right tracking sensor detects black line, the robot will stop running.

Click the blue gear icon on the left upper corner of if statement, appear the edit box, drag the block beneath

else if block& . So that the block

SRR el
Drag out the block-from “Desktop_Car_V3” into the else statement.

will turn into

Now we've written well the program code for line tracking function. Upload the code to see the final effect!
Note: Can't connect the Bluetooth module when upload the code, otherwise, code upload fails. You should upload

the code success, then plug in the Bluetooth module.
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else if

right

216



Result:

Upload success and turn the slide switch to

ON position.

- e ar ‘;\‘\--..“ - ;T ---“
= _-}.“-7 —— p‘ (‘-‘\ .
’ - The robot can automatically track black line.

Fr//"—'l-ﬂ

5
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Project 13: IR Remote Control Robot

Circuit Design:
In the above sections we've already introduced the motor drive shield, sensor, module, motors and other elements.
According to the project 7/9 -- library driving motor, infrared receiver,

we're now ready to give the robot capability - IR Remote Control!

In the infrared receiver section, we have listed out each button encoding of remote control.

In this project code, we can set the button value to control the robot status.

Below is a specific logic table of IR Remote Control robot for your reference:

Skevestudio
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Key value Status

FF629D Go forward (PWM set to 150)
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FF9867

Go forward (PWM set to 255)

FF38C7

Go backward (PWM set to 255)

Build IR Remote Control Robot:

Based on the designed circuit, we are going to build an IR remote control car.

Check the circuit diagram and test code below.

220



P2
GVDI12D13 GV A0

E T
D8 D7 D6 V G
P1 Py ,.
kS k3

A
estudio
o

key

.BAT g)(s

v

|
el

F - £1911eg YV

AA Battery -

“\ﬂ D it I

(T
- dAacaace Y Ul

S

N

221



Note: Stack the motor drive shield onto REV4 board. Due to IR receiver sensor inputting the digital signal, connect
the infrared receiver sensor to P4 (G, V. Al) connector on the motor drive shield. Respectively connect the motor

A and B to the connector A and B on the motor drive shield. Connect the power to BAT connector.

Coding:

Write the program to make an infrared remote control robot.

baud rate UL

Go to "Control”, drag out theE block; and drag the block from “SerialPort” into

the “setup” block.

Next, to control the robot by infrared remote control, we first click the imported library “Desktop Car V3", drag

T By infrared_module ""';i

infrared receive .
£ Serial -

; drag the block from “SerialPort” into the

out the block
infrared receiver block just made.
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HISTVES println(hex) |

Then go to "Variables”, drag out the block into the block™

(serisl LT

infrared module _#.:__:!_

infrared receive println{hex)

Press the keys to navigate the robot how to run. Here we use the condition statementE.

Go to "Control”, drag out theE block. According to the project 9, we have listed out the string value of each
key on infrared remote control.

The front ke\Jois FF629D; back key D is FFA857; left key[° is FF22DD; right key°] is FFC23D;
@is FFO2FD; is FF30CF; is FF7A85; is FF9867; is FF38C7.
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As the command key of IR remote control is hexadecimal code, the front must add Ox.

If ir_rec=0xFF629D, press the keyﬁon the IR remote control, the robot will go front at a speed of PWM150.
Go to the "Logic”, drag out the block into the if statement, and drag out the block from the

“Variables” into the first input box at the left side of “="; drag the from the “Math” into the second input
=~ Il exFre290

front N speed ﬂ PiM

box at the right side of =" and type “0xFF629D" , like this:

Click the imported library “Desktop Car V3" , drag out the block into do statement

and change to PWM150.

OxFF629D |

224



If ir_rec=0xFFA857, press the key@on the IR remote control, the robot will go back at a speed of PWM150.

i rec | - W oxrrozs

Duplicate the block once and change “0xFF629D” to "OxFFA857" and drag into the if

statement. Click the imported library “Desktop Car V3" , drag out the block into do

statement and change to PWM150.

At the same way, if ir_rec=0xFF22DD, press the key[oon the IR remote control, the robot will turn left.
If ir_rec=0xFFC23D, press the keyolon the IR remote control, the robot will turn right.
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If ir_rec=0xFFO2FD, press the key on the IR remote control, the robot will stop.

&

If ir_rec=0xFF30CF, press the key
PWM100.

on the IR remote control, the robot will rotate to left at a speed of

©

If ir_rec=0xFF7A85, press the key
PWM100.

Duplicate the blockﬁve times and respectively change “0xFF629D" to “0xFF22DD",
“OxFFC23D", “"0xFFO2FD”, “0xFF30CF”, “"0xFF7A85".

on the IR remote control, the robot will rotate to right at a speed of

turn_left turn_right N

Click the “ Desktop Car V3" , respectively drag out the block

and into do statement and change to PWM100.
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2/ 1f | s 6N

front . @

do

right

| R
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If ir_rec=0xFF9867, press the keon the IR remote control, the robot will go front at a speed of PWM255.

If ir_rec=0xFF38C7, press the keyon the IR remote control, the robot will turn back at a speed of
PWM255.

Duplicate the block twice and respectively change "“0xFF629D” to “0xFF9867"
“OxFF38C7".

front ~ speed n = back T speed ﬂ PWM

Click the “Desktop Car V3" , respectively drag out the block and

change to PWM250.

2} 2F = - |0 exFF3867

do | fpont BB speed GUELTRR PUM

L -

Lo "ir_rec Il = - I exFF38C7

40 | pack @ Speed PiM

| =
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Test Code:

Cant connect the Bluetooth
module when upload the code,
otherwise, code upload fails.
You should upload the code
successfully, then plug in the
Bluetooth module.

Upload the code success,
aimed at IR receiver, press the
key on the remote control to

control the robot.

ESEE baud rate BT
L —

ELES infrared module "'_'*-..'g

infrared_receive println(hex}

B S e - - W exrreaon

front B speed W Pl

A e - - I

turn_right s FuM

T
Gie_rec )Mo 3ac7]

back o =peed E PUM
S
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Result:

Stack the motor drive shield onto REV4 board.
Connect the REV4 control board to computer’s USB
port with USB cable to upload the code.

Upload success and turn the slide switch to ON
position.

We can use infrared remote control to randomly give

commands to robot car.
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Project 14: Bluetooth Controlled Robot

We have built an infrared control smart car. In this project we are going to make a Bluetooth control smart car.
Since it is a control smart car, there should be a control terminal and a controlled terminal.

In the course, we use the mobile phone as the console (host), and the HM-10 Bluetooth module (slave) connected
to smart car as the controlled terminal.

When using, we need to install an APP on the phone, and connect the
HM-10 Bluetooth module, then we use the buttons on the Bluetooth APP tc

control the smart car to achieve various motion states.
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> Bluetooth Remote Control:

Bluetooth technology is a wireless standard technology that enables short-distance data exchange between fixed
devices, mobile devices, and building personal area networks (using UHF radio waves in the ISM band of 2.4 to
2.485 GHz).

The robot kit is equipped with the HM-10 Bluetooth module, which is a master-slave machine. When used as the
Host, it can send commands to the slave actively; when used as the Slave, it can only receive commands from the
host.

The HM-10 Bluetooth module supports the Bluetooth 4.0 protocol, which not only supports Android mobile, but
also supports iOS system.

In the experiment, we default to use the HM-10 Bluetooth module as a Slave and the cellphone as a Host.

We install the Bluetooth APP on the mobile phone, connecting the Bluetooth module; finally use the Bluetooth
APP to control the robot car move, or to control the working status of other sensor modules on the robot car.

We provide you with 2 types of mobile APP, for Android and iOS system.
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In this project, tap the forward button of the Bluetooth APP to control the buzzer sound. When the Bluetooth APP
is successfully connected to the Bluetooth module, press the forward button of the Bluetooth APP, and the buzzer

makes a small "click,click,click"; release the button to turn off the buzzer.

Parameters of HM-10 Bluetooth Module:

® Bluetooth protocol: Bluetooth Specification V4.0 BLE
® No byte limit in serial port Transceiving

® In open environment, realize 100m ultra-distance communication with iphone4s
® USB protocol: USB V2.0

® Working frequency: 2.4GHz ISM band

® Modulation method: GFSK(Gaussian Frequency Shift Keying)
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Transmission power: -23dbm, -6dbm, 0dbm, 6dbm, can be modified by AT command.

Sensitivity: <-84dBm at 0.1% BER

Transmission rate: Asynchronous: 6K bytes ; Synchronous: 6k Bytes

Security feature: Authentication and encryption

Supporting service: Central & Peripheral UUID FFEO, FFE1

Power consumption: Auto sleep mode, stand by current 400uA~800uA, 8.5mA during transmission.
Power supply: 5V DC

Working temperature: -5 to +65 Centigrade " ¢

[/ SR EBE) VOLTE 13:50
CONNECT Bluetooth

Azimuth
Tilt
Roll

Using Bluetooth APP
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For Android system:
(1) Click the Desktop_Car compression package to direct install the Desktop_Car APP; installed well, appear

the icon below on your mobile phone:

Download the Desktop_Car package from the link below:

https://drive.google.com/open?id=1mP3dCQu76xa-C3BbaECfQHO0c9AaUFJek

Or you can download the keyestudio Desktop_Car APP direct from the Google Play:

Desktop Car

B GooglePlay [Descop car] ES
E Apps Searc h Android Apps w All prices v All ratings w

My apps

Shop Ap ps

Games

Family

Editors' Choice
iy Desktop Car Stock Car Racin Car Launcher FF Flying Car 3D
Payment methods keyestudic Minicades Mobile apps lab studio i6 Games
My subscriptions LE B & wokodoky % d v -
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https://drive.google.com/open?id=1mP3dCQu76xa-C3BbaECfQH0c9AaUFJek

(2) Tap the Desktop_Car icon to enter the Bluetooth APP. As shown below.

SIE#E) VOLTE @ O % W
CONNECT Bluetooth DISCONNECT
Azimuth [
Tilt \@
Roll

"B
\4
.
® @ o
XX,

keyestudio
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connect

connected

(3) Done uploading the code to REV4
board, connect the Bluetooth module, the
LED on the Bluetooth module will flash.
Then tap the option CONNECT on the APP,
searching the Bluetooth.

(4) Click to connect the Bluetooth.
HMSoft connected, Bluetooth LED will
turn on normally.

(5) First read the character of each key

on mobile APP via serial port and know

the key function. Click the button o on

the APP, buzzer will make a sound “click,
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click”; release the button, buzzer will turn off.

For iOS system:

® v Q. keyestudio

keyes BT car
BE

B ]
D - |
: Bl
o@re ]
S B
(= |
- e N [ |
®00 =
‘ _° Coding Robot
e TH
-
Q> ol
@09

00 4
00
&

@

IREX

o Cancel
. Frog Otto
‘ IR K
8 8

28 4@

RS EE

B R A

(1) Open the APP store

App Store

(2) Click to search keyestudio, and you

will see the keyes BT car.
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Bluetooth Serial

disconnect

(3) Tap to open the keyes BT car
(4) To open Bluetooth, click the

“Connect” on the upper left corner,

searching and connecting Bluetooth.
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Connect

Bluetooth Serial

disconnect
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Bluetooth Serial disconnect (5) Tap the Desktop_Car icon

to enter the control interface of

e desktop car.

o
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1:20 PM  Mon Jun 24

< Bluetooth Serial

T @ 7 85% W)

listening

242



(6) Click the music icon @' to open the music control interface.

{ Back

LLLLLLL

I o
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Wiring Diagram:

G V D12 D13 G V A0

- £I91131%eg YV
’ H

,\' AA Battery =

£I19131%0g VYV » 'i-
: i

A1

A

88 dio

keyestu

mﬂ AA Battery -

BAT
o

Note: Stack the motor drive shield onto REV4 control board. Connect the pin (G, V. S) of power amplifier module

to the pin G, 5V, D11(S) of motor drive shield with 3P jumper wire. Plug firmly the Bluetooth module (RXD, TXD,
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GND. VCC) into the motor drive shield (TX, RX, - (GND) . + (VCC) ). Connect the power supply to BAT connector.

Coding:

Write the program to know what signal the Bluetooth module sends.

E baud rate i .
Go to "Control”, drag out the block; and drag the block from “SerialPort” into
the “setup” block.

bluetooth wval N:IN=lele[VEKS

BLE_receive

We first click the imported library “Desktop Car V3", drag out the block

Serial -~
drag the blockm from "SerialPort” into the BLE receiver block just made.

Then go to "Variables”, drag out the blockm into the block :
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baud rate W)
—

bluetooth wal F:iRS CeleiTHE S s

BLE receive |ETISTVERY println
o

Upload the code success, connect Bluetooth module, open serial monitor and set the baud rate to 9600. Aimed at

Bluetooth module, press the key on the mobile APP, and you can see the corresponding control character of key.
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=
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Auto scroll Baud Ratel 9600 |- I Draw Clear
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Below we have listed each button on the Bluetooth APP and what each button features.

APP Buttons Functions

CONNECT pair and connect HM-10 Bluetooth module
Bluetooth enter Bluetooth control interface
DISCONNECT disconnect the Bluetooth
| Control character Function
| @ Press: F
up: Press the button, robot goes front; release to stop forward
Release: S
Press: B
Press the button, robot goes back; release to stop backward
down: Release: S
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Press: L

Press the button, robot turns left; release to stop

left: Release: S
Press: R
@ Press the button, robot turns right; release to stop
right: Release: S
Click to send: W Click the button, robot always goes straight at the fastest speed
V Click to send: Z Click the button, robot always goes back at the fastest speed
Press: Q
4 Pressed, robot rotates to the left
Release: S
Press: E
i Pressed, robot rotates to the right
Release: S

Click tosend: S

Stop all the functions
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Click to start the mobile direction sensing control; click again to exit

the function

Click to send: Y

Start the obstacle avoiding function; click Stop to exit the function

Hold the button,and speak to cellphone:Go, desktop car will move
forward; release and hold button again to speak: Stop, car will stop;

back, go backward; left, turn left; right, turn right.

Click to send: X

Start the line tracking function; click Stop to exit

© O @0
— — ‘- 1

D
EJ

£

Click to send: U

Start the ultrasonic follow function; click Stop to exit

O

Click to enter the music control interface
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2
Click the music icon to enter the music control interface;
Music control buttons are as below:

Buttons Control character Function
Press: 1
m Press to play the tone DO; release to stop playing
Release: S
Press: 2
m Press to play the tone RE; release to stop playing
Release: S
Press: 3
m Press to play the tone MI; release to stop playing
Release: S
Press: 4

Release: S

Press to play the tone FA; release to stop playing
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Press: 5

Press to play the tone SO; release to stop playing

return to the previous step

m Release: S
Press: 6
. Press to play the tone LA; release to stop playing
Release: S
Press: 7
n Press to play the tone SI; release to stop playing
Release: S
Press: 8
m Press to play the tone DO; release to stop playing
Release: S
Press: P
| Prano Press to play a song Happy Birthday; release to stop playing
Release: S
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We have read the character of each key on mobile APP via serial port and know the key function.

Click the button * on the APP, buzzer will make a sound “click, click”; release the button, buzzer will turn off.

Here we call the condition statement block

ol Sf

do

Go to "Control”, drag out the block , then click the blue gear icon, appear the edit box, drag the

(o] if
do

else

block intoEblock. So you can get the block

Next, go to the ™Logic”, drag out the block m into the if statement, and drag out the
block

2usteoth ¥alXfrom the “Variables” into the first input box at the left side of “=": drag the =Bl rom

7
\Q/

the "Text” into the second input box at the right side of “=". when press the button , mobile Bluetooth will

send a character “F” to Bluetooth module, Bluetooth module will receive the character “F”, so we replace the “a”
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bluetooth_val m ' ‘@°

with “F".

buzzer .- 11: freguency NOTE C3 ~

Click the “Desktop Car V3" , drag out the block , click the drop-down

triangle icon to select the frequency NOTE_AA4.

ela
And go to "Control”, drag the delay block; set the delay time 200ms.

No_Tone

Click the “Desktop Car V3" again, drag out the block , and add a delay 200ms.

Duplicate this piece of code once and change the final delay time to 1000ms.
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bluetooth_valll= - BRC F |

pelay CT olFE)

buzzer  T. frequency LC IR

Delay N5 ol

Mo_Tone

else | No_Tone

-

Code:
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bluetooth val {:{ES LIRS We've written the complete code. Next upload the code

success, press and release the button on Bluetooth

APP to see the final effect.

Pay close attention that can’t connect the Bluetooth

Delay m . [

No_Tone

module when upload the code, otherwise, code upload

fails.

DEIEI}’ m - [

buzzer

You should upload the code successfully and then plug in

the Bluetooth module.

Delay LENED

No Tone

Delay LENED
—

else | No Tone

—
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Result:

Stack the motor drive shield onto REV4 board. Done wiring, connect the REV4 control board to computer’s USB
port with USB cable to upload the code.

Make sure you have installed the Bluetooth APP on mobile phone. Power on the motor drive shield, Bluetooth
indicator flashes and then open mobile APP to connect the Bluetooth module.

Bluetooth connected, press the Up button on the Bluetooth APP, buzzer will make a sound “click, click” ; release

the button, buzzer will switch off.
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> Build Bluetooth Control Robot:

=
]

3
o
)

We have read the character of each key on mobile APP via serial port and know the key

function. And we already learn how to drive the buzzer speaker sound using the

button  on Bluetooth APP.
Based on that, we can extend several buttons to control the motor drive shield and
other sensor modules on the robot car.

Now get ready to give the robot car an extra function --Bluetooth Remote Control!

Based on the designed circuit, we are going to build a Bluetooth remote control desktop

car.
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Note: Stack the motor drive shield onto REV4 control board. Plug firmly the Bluetooth module (RXD, TXD. GND.
VCC) into the motor drive shield (TX, RX, - (GND) . + (VCC) ). Connect the motor A and motor B to connector

A and B separately. Connect the power supply to BAT connector.

Coding:

() 0 (€] (] . sToR 4 »

Write the program to realize the functions we want. Use the button . . N

and ¥ on the Bluetooth APP to navigate the robot go front, back, turn left, turn right, stop, rotate to left,

rotate to right, go front at the fastest speed, go back at the fastest speed.

| Serial - CEIT rat&

Go to "Control”, drag out theE block; and drag the == block from “SerialPort” into

the “setup” block.
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BLE_receive

We click the imported library“Desktop Car V3", drag out the block ; drag

Serial -
the blockw from "SerialPort” into the BLE receiver block just made.

into the block .

BLE_receive println _bluetooth_val

Press any direction button and stop button, the Bluetooth module will receive corresponding signal, and robot car

will move and stop in the corresponding direction.
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So here require to make “option” judgement; we will use the blockw from “Control”,

E

Drag out the blockm , then click the blue gear icon, appear the edit box @ , drag

them block intoE block, turning intoE :

When the value of the "expression" behind the switch block is equal to the value of the "constant expression"

behind a case block, the statement following this case is executed.

After executing the statement following a case, the process control is transferred to the next case to continue
execution.

Since the Bluetooth APP has several direction buttons, press the different direction buttons to make the robot

move in the corresponding direction; press stop button, robot car will stop.
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So here we set 9 case statements; click the blue gear icon, appear the edit box

them block into E block eight times again.

Press the arrow buttons on the APP, robot car will move in the corresponding direction.

, drag

,"Ei\\

Go to the "Variables” , drag out the bIockw]into the switch statement. Press the button

4

robot car will go front at a speed of PWM150. Go to "Text”, drag the blockinto case statement. Because

press the button " and mobile Bluetooth will send a character “F” to Bluetooth module, Bluetooth module will

receive the character “F", so we replace the “a” with “F".

frant ) speed ﬂ Pli¥
Drag the bIock—from the “Desktop_Car_V3" beneath the case statement and change the

PWMO to PWM150.
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G| switch

case

._"::
front N speed [ERELRN PWM

| —
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©

Press the button , mobile Bluetooth will send a character “"B” to Bluetooth module, Bluetooth module receives

the character “B”, robot car will go back at a speed of PWM150.

Go to "Text” , drag the block into case statement, replacing the “a” with “B”. Drag the block

back N speed ﬂ Pl
_from the " Desktop_ Car V3" beneath the case statement and change the PWMO to

PWM150.

(€)

Press the button , mobile Bluetooth will send a character “L" to Bluetooth module, Bluetooth module receives

the character “L", robot car will turn left.

Go to "Text” , drag the block into case statement, replacing the “a” with “L"”. Drag the block

turn left BB

from the “"Desktop_Car_V3"” beneath the case statement.

Press the button © , mobile Bluetooth will send a character "R” to Bluetooth module, Bluetooth module receives

the character “R”, robot car will turn right.
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Go to "Text” , drag the block into case statement, replacing the “a” with “R"”. Drag the block

turn_right BB M

from the "Desktop_Car_V3" beneath the case statement.

Press the button , mobile Bluetooth will send a character "S” to Bluetooth module, Bluetooth module receives

the character “'S”, robot car will STOP.

Go to "Text” , drag the block into case statement, replacing the “a” with “S”. Drag the block

from the “Desktop_Car_V3"” beneath the case statement.

«

Press the button , mobile Bluetooth will send a character "Q"” to Bluetooth module, Bluetooth module receives

the character “Q”, robot car will rotate to left.

Go to "Text” , drag the block into case statement, replacing the “a” with “Q". Drag the block
left PR speed ﬂ PiM

from the “ Desktop_Car_ V3" beneath the case statement and change the PWMO to
PWM100.
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Press the button ™ , mobile Bluetooth will send a character “E” to Bluetooth module, Bluetooth module receives

the character “E”, robot car will rotate to right.

Go to "Text” , drag the block into case statement, replacing the “a” with “E". Drag the block

right ., o speed ﬂ Pl

from the " Desktop_Car V3" beneath the case statement and change the PWMO to

PWM100.

Press the button , mobile Bluetooth will send a character “W” to Bluetooth module, Bluetooth module

receives the character "W, robot car will go front at the fastest speed of PWM255.

Go to "Text” , drag the block into case statement, replacing the “a” with “W". Drag the block

frant N spesd n Phid
_from the " Desktop_Car V3" beneath the case statement and change the PWMO to

PWM255.

Press the button ¥ , mobile Bluetooth will send a character “Z” to Bluetooth module, Bluetooth module receives

the character “Z”, robot car will go back at the fastest speed of PWM255.

267



Go to "Text” , drag the block into case statement, replacing the “a” with “2”. Drag the block

from the “ Desktop_Car V3" beneath the case statement and change the PWMO to

PWM255.

N

case AR

turn_right ) Phi
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bluetooth wval R:S=i L TR EREE

L -
case YL
turn_left T~

—

case

turn_right N

® 160 WL

We have completed the program to realize the functions we want. Use

~ o “ () i
thebutton@\\o\ @ . \—6\ 4 > 4 ad ¥
on the Bluetooth APP to navigate the robot go front, back, turn left,

turn right, stop, rotate to left, rotate to right, go front at the fastest

speed, go back at the fastest speed.

Code:
Note: Can’t connect the Bluetooth module when upload the code,
otherwise, code upload fails. You should upload the code successfully,

then plug in the Bluetooth module.
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Result:

Stack the motor drive shield onto REV4 board. Connect the REV4 control board to computer’s USB port with USB
cable to upload the code. Turn the slide switch ON.

Make sure you have installed the Bluetooth APP on mobile phone. Power on the motor drive shield, Bluetooth
indicator flashes and then open mobile APP to connect the Bluetooth module.

Bluetooth connected, we can use Bluetooth APP to randomly navigate the desktop car.

(] 5 6‘ STOP

Press  , go forward; press o , go backward; press G , turn left; press — , turn right; press., stop;
& W .

press , rotate to the left; press , rotate to the right; press , move forward at the fastest speed;

press A4 , turn around; press ‘@’, start mobile direction sensing control, and tap again this button to exit

the direction sensing control.
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Project 15: Bluetooth Multi-function Robot

How to build a multi-function robot combined with all the functions we've learned? In this circuit, we use a
complete code to program the smart car to navigate the world on its own. Pretty simple and easy to switch

different functions.

Hookup Guide

Pay attention that can’t connect the Bluetooth module when upload the code, otherwise, code upload fails.

You should upload the code successfully, then plug in the Bluetooth module.
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Note: stack the motor drive shield onto REV4 control board; connect the line tracking sensor to motor drive

shield’s P1 connector (G, V, D6, D7, D8); connect the ultrasonic sensor to motor drive shield’s P2 connector, VCC

pin to V, Trig pin to digital 13 (S), Echo pin to digital 12 (S), G pin to GND(G);

Connect the pin (G. V. S) of power amplifier module to the pin G, 5V, D11(S) of motor drive shield with 3P

female-to-female jumper wire;

Connect the left obstacle detector sensor to P3 (G, V. AO0) connector on the motor drive shield; the right obstacle

detector sensor to P5 (G, V. A2) connector;

Connect the infrared receiver sensor to P4 (G, V. Al) connector on the motor drive shield;

Plug firmly the Bluetooth module (RXD, TXD. GND. VCC) into the motor drive shield (TX, RX, - (GND) . +
(VCC) ). Connect the motor A and motor B to connector A and B separately. Connect the power supply to BAT

connector.

Coding:
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m baud rate §

Go to "Control”, drag out theE block; and drag the block from “SerialPort” into

the “setup” block.
bluetooth val RN GLVE-SNE

BLE_receive

We click the imported library“Desktop Car V3", drag out the block ; drag

Serial -
the blockw from "SerialPort” into the BLE receiver block just made.

into the block .

BLE_receive println _bluetooth_val
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Press any direction button and stop button, the Bluetooth module will receive corresponding signal, and robot car

will move and stop in the corresponding direction.

So here require to make “option” judgement; we will use the blockw from “"Control”.

E

Drag out the blockw , then click the blue gear icon, appear the edit box w , drag

them block intoE block, turning intoE :

When the value of the "expression" behind the switch block is equal to the value of the "constant expression”

behind a case block, the statement following this case is executed.

After executing the statement following a case, the process control is transferred to the next case to continue
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execution.
Since the Bluetooth APP has several direction buttons, stop button, and button for obstacle avoiding, line tracking,
ultrasonic follow function, press the different direction buttons to make the robot move in the corresponding

direction and start different functions.

So here we set 12 case statements; click the blue gear icon, appear the edit box

block into E block eleven times again.

Press the arrow buttons on the APP, robot car will move in the corresponding direction.

P
&

Go to the "Variables” , drag out the bIockwinto the switch statement. Press the button — ,

robot car will go front at a speed of PWM200. Go to "Text”, drag the bIockinto case statement. Because
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‘\:;J /

press the button " and mobile Bluetooth will send a character “F” to Bluetooth module, Bluetooth module will

receive the character “F", so we replace the “a” with “F".

frant ) speed n Plid
Drag the bIock_from the “Desktop_Car_V3" beneath the case statement and change the

PWMO to PWM200.
©

Press the button , mobile Bluetooth will send a character “"B” to Bluetooth module, Bluetooth module receives

the character “B”, robot car will go back at a speed of PWM200.

Go to "Text” , drag the block into case statement, replacing the “a” with “B”. Drag the block

back N speed ﬂ Pl
_from the " Desktop_ Car V3" beneath the case statement and change the PWMO to

PWM200.

Press the button © , mobile Bluetooth will send a character “L" to Bluetooth module, Bluetooth module receives

the character “L”, robot car will turn left.
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Go to "Text” , drag the block into case statement, replacing the “a” with “L"”. Drag the block

turn left BB PliM

from the “"Desktop_Car_V3"” beneath the case statement.

Press the button © , mobile Bluetooth will send a character "R” to Bluetooth module, Bluetooth module receives

the character “R”, robot car will turn right.

Go to "Text” , drag the block into case statement, replacing the “a” with “R”. Drag the block

turn_right BB M

from the "Desktop_Car_V3" beneath the case statement.

Press the button , mobile Bluetooth will send a character "S” to Bluetooth module, Bluetooth module receives

the character “S”, robot car will STOP.

Go to "Text” , drag the block into case statement, replacing the “a” with “S”. Drag the block

stop ' B
-from the “Desktop_Car_V3" beneath the case statement. Because Bluetooth module receives a

character "S”, buzzer in the power amplifier module will make a sound, so here we need to drag the
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“"Desktop_Car_V3" to turn off buzzer.
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«

Press the button , mobile Bluetooth will send a character "Q"” to Bluetooth module, Bluetooth module receives

the character “Q", robot car will rotate to left.

Go to "Text” , drag the block into case statement, replacing the “a” with “Q"”. Drag the block

left PR speed ﬂ PiM
_from the " Desktop_Car V3" beneath the case statement and change the PWMO to

PWM200.

»

Press the button , mobile Bluetooth will send a character “"E” to Bluetooth module, Bluetooth module receives

the character “E”, robot car will rotate to right.

Go to "Text” , drag the block into case statement, replacing the “a” with “E". Drag the block

right BB spead ﬂ FlK

from the " Desktop_Car V3" beneath the case statement and change the PWMO to

PWM200.

Press the button , mobile Bluetooth will send a character “W” to Bluetooth module, Bluetooth module
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receives the character “W", robot car will go front at the fastest speed of PWM255.

Go to "Text” , drag the block into case statement, replacing the “a” with “W". Drag the block

frant N spesd n Phid
_from the " Desktop_Car V3" beneath the case statement and change the PWMO to

PWM255.

Press the button ¥ , mobile Bluetooth will send a character “Z” to Bluetooth module, Bluetooth module receives

the character “Z”, robot car will go back at the fastest speed of PWM255.

Go to "Text”, drag the bIock into case statement, replacing the “a” with “2".
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B3] procedure

do
Then write the program for robot backward. Go to "Functions”, we drag out the block and name

[ | Back | o ‘Back |
do do
it as . Go to “"Desktop_Car_V3" , drag out the block into the block and

delay 200ms; followed by drag out the and add a delay 700ms; then duplicate the block

once and change the PWMO to PWM255.

And go to "Variables” , we drag out the block_ jostosthoyal , and drag out the blockfrom “"Math” into the
block and assign the value 0.

In such way, the robot can move back once.
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Again go to “Functions”, we drag out the blockminto the main program case ‘Z’

N /PR 7S

[ ( { \

2 @ © ©
Y o A}

We have completed the program to realize the functions that use the button Y. . \ .

«.» % and ¥ onthe Bluetooth APP to navigate the robot go front, back, turn left, turn right, stop, rotate

to left, rotate to right, go front at the fastest speed, go back at the fastest speed.
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Delay LSS

front

turn_left . o PiM

—

case

turn_right
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Next write the program for ultrasonic follow, line tracking, obstacle avoiding function.

Click the button , mobile Bluetooth will send a character “U” to Bluetooth module, Bluetooth module receives

the character “U”, the robot car will start ultrasonic following function.

Go to "Text”, drag the blockinto case statement, replacing the “a” with “U”.

Move on to write the code string for ultrasonic following.

do do
Go to "Functions”, we drag out the block and name it as .

Here need to set up a variable.

Decl -'t -n-t v 1
First go to “"Variables”, drag out the block; then drag the block from “Math”

into value behind; replace “item” with “flag”, and default as an integer, assign the variable “flag” to 0.

Declare EEET int v BN E :
Then drag this block - e n into block, so that set up a variable block.

@] Foliow]
Now go to “Variables”, drag out the block into the block and assign a value 0.
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repeat
do

Go to “"Control”, drag out the block into the block
repeat (RIS

do

. Go to "Logic”, drag the

block.!:a:I into the repeat while block . And drag the variable bIock into the first input

box of blockIE]; drag a blockinto the second input box of bIock.n:E:I and keep the digit 0.
(3]
do 0

repeat CHOM | | 'GEy) € O

Followed by set up three variables, “distance”, “"sensor_L"and “sensor_R".
The variable “distance” means save the distance value measured by ultrasonic sensor; “sensor_L"and “sensor_R”

respectively save the distance value detected by the left and the right obstacle detector sensor.
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Click “Variables”, drag out the block S tstiREt TEEEEL + and drag the block " from “Math” into the

Declare [EiEZ) as value

Declare Rz as ElGdR8 value | [E}

block . Then duplicate the block twice; respectively change

“item” into “distance” . “sensor_L” and “sensor_R” ; set the value to 0.
Declare as value | [B)

Declare as value
Declare as value

~rec CROES| | iy E8 O

Click “Variables”, drag out the block into the do block %

ultrasonic
‘distance
from “Desktop_Car_V3” into the blockm.

left_infrared_awvoid -
And click "Variables”again, drag out the block @ , and go to drag the blockH from

“Desktop_Car_V3” into the block @ ; then duplicate this code string once, change “sensor_L” to

; and drag the block

“sensor_R” , click the drop-down triangle to select “right_infrared_avoid” .
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G} follow
do (ZET)
repeat CLIEED = 0

distance ultrasonic o

sensor_L

Sensor_

Next judge whether the ultrasonic sensor detects front obstacle or the left and the right obstacle detector module

detects obstacle. Here we can use the judgement statement "“if...do...else if...do...” .

When the front obstacle distance detected by ultrasonic sensor is smaller than or equal to 5cm, and both obstacle

detector modules detect obstacle, the robot will go back at a speed of PWM200.
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o) if
do
Go to "Control”, drag out the block , then click the blue gear icon, appear the edit box, drag the

m block intoE block five times. So you can get the block:

else if

Next, go to “"Logic”, drag out the blockand change “=" into “<" ; go to “"Variables”, drag out the

block into the first input box at the left side of <"} drag the from the “Math” into the second
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input box at the right side of <" ; change the value 0 to 5; like this: (note the value 5 can

be set flexibly).

We duplicate the distance block twice, and change the varlablem to ,, and

change the “<" into “=";
We have mentioned before that the obstacle detector module detects obstacle, output LOW digital signal 0;

detects no obstacle, output HIGH digital signal 1. So here change the value 5 to 0. like this:

I

Think back, we use the two words “or”, “"and ” when describe the judgement statement. There are two blocks in

“Logic” to represent either one of two conditions happens or both of them happen at the same time, that

i1 TSI
is , :
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Drag out the block and click the drop-down triangle to select “or” and can get the block.
E— — JoS oo
Drag the block 4 i into block to make as.

istance @l = 7 ‘m | and - |
Then drag the blockinto the first input box of or block - 1 ; drag the block

e @ o ely o the i A= g
' ‘ and Lzensor o= M, respectively into the input box of and block 1 i :

a| &= | g EN = 0
So can get the block and drag it behind to

the if statement.
This means the judgment condition is when the centre obstacle distance detected by ultrasonic sensor is smaller

than or equal to 5cm, or both the left and the right obstacle detector module detect obstacle.

Followed by drag out the block
the PWMO into PWM200.

from “Desktop_Car_V3” into the do statement; change

Now we have finished the program. When the front obstacle distance detected by ultrasonic sensor is smaller than
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or equal to 5cm, and both obstacle detector modules detect obstacle, the robot will go back at a speed of

PWM200.

pee 1ag (- - Ji{e]

ultrasonic
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We now move on to write the program. When the front obstacle distance detected by ultrasonic sensor is greater
than 5cm, and the left obstacle detector module detects obstacle and the right one didn't detect obstacle, the

robot will rotate to left at a speed of PWM200.

Duplicate the block once and drag into the

first else if statement; set to distance>5 and val_L=0 and val_R=1

(aistance J> = - WM e ===~ o Yo e ) -

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO into

PWM200.
Next write the program that the front obstacle distance detected by ultrasonic sensor is greater than 5cm, and the
left obstacle detector module didn't detect obstacle and the right one detects obstacle, the robot will rotate to right

at a speed of PWM200.
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Duplicate the block once and

drag into the second else if statement; set to distance>5 and val_L=1 and val_R=0

distance J1> 1N 5 JACRE

sensor LI = "IN 1 Mhcod A - oo RMl- "IN o

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO

into PWM200.

sensor RYL= " 1]
» @ Speed PhiM
| 5 p €N

do right B speed PhiM
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Move on to write the program. When the front obstacle distance detected by ultrasonic sensor is greater than 5cm,
and smaller than or equal to 15cm, and both obstacle detector modules didn’t detect obstacle, the robot will stop

running.

Go to "Logic”, drag out the block dupllcate the block_ "jmconce and set to “distance
< 15”; then separately drag the block and DRSS into the input box of

block , like this:

distance Il > - I 5 Mia:"C

And again drag out the block, then drag the block

= £ = 0
into the first input box of block ; duplicate the block_

once and drag it into the second input box of blockand change “val_R=0" into “val_R=1".
and ~

distance || > " I 5 Bikond I Gistance §l = - IM 15 )
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distance )l > N5 MRS I itance ) < - IN 5] omnoe 8 N rnee o

Now drag the block into

the third else if statement. Drag out the block from “Desktop_Car_V3” into the do statement.
Next it's easy to write the program. When the front obstacle distance detected by ultrasonic sensor is greater than
15cm, and smaller than or equal to 35cm, and both obstacle detector modules didn't detect obstacle, the robot will

go front at a speed of PWM255.

(diztance J > ~ I 5 Mt W di-tance Jl = - IN 15 oo e N e e

Direct duplicate the block

once and change to distance>15 and distance<35, and drag it into the fourth else if statement.

Drag out the block
255.

from “Desktop_Car_V3” into the do statement, and set the value to
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Finally write the program. When the front obstacle distance detected by ultrasonic sensor is greater than 35cm,

and both obstacle detector modules didn’t detect obstacle, the robot will stop running.

distace B (sensor I -~ I8 J=nd B - nor ) - Iie)

Duplicate the code block once
and drag it into the fifth else if statement. Change to distance>35 and val_L=1 and val_R=1
Drag out the block from “Desktop_Car_V3” into the do statement.
E15Ei+' T :
‘distance J >+ I s JE22S M o3 stance ) = IN15) Gsensor L= <IN 1 JLec I - crsor r J= - IN1
do stop N
| S—
else if
(distance Bl > * I 15 L2252 R o o TN oo e

sensor L) = v 128 I s ensor R v 1)
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Click the button\, the robot car will exit the ultrasonic follow function.

repeat CHOM | 'gm OB O

BLE_receive

We drag out the block into the repeat while block

bluetooth_val =18 Gl IIE S

BLE_receive

Then go to "Control”, drag out the block into the block

w " - W/ gk "
bIockI:E:I from “"Math” into the if statement. Then drag the blockm from the “"Variables

. And drag out the

into the first input box ofE ; drag the blockm from the "Text” into the second input box

ofi:a:I and change the “a” into “S".

o | T e 487

 flag |
Go to "Variables”, drag out the block into the do block ; and drag out
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the block from “"Math” into the block ‘!and change value 0 into 1.

Bl rollon

| ze=nzor R JI- - (1)

[15] sznsor U - I L e (- - T

cromm o O gprmoe @ e

F— KM

Csensor L J- - Wb 2nd D R - -
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Finally, go to “"Functions”, we drag out the blockminto the main program case ‘U’

case 1

do follow

Now the program for following robot is finished !

Move on to write the code string for line tracking function.

Press the button @ , mobile Bluetooth will send a character “*X” to Bluetooth module, Bluetooth module receives

the character “X”, robot car will go front at the fastest speed of PWM255.

Go to "Text”, drag the blockinto case statement, replacing the “a” with “X".

(=]

do

Then write the program for robot line tracking. Go to “"Functions”, we drag out the block and

Bl tracking |

do
name it as
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Bl tracking |

-'Fl : do
Go to “Variables”, drag out the blocku into the block and assign a value 0.

Go to "Control”, drag out the bIock into the block . Go to "Logic”, drag the

repeat [ERCIRS

do

. And drag the variable block into the first input
box of block.:E]; drag a blockinto the second input box of block.n:a:I and keep the digit 0.

o)
do 0
-

block.!:a:I into the repeat while block

Flag = "o}

Followed by set up three variables, “val_L", “val_C"” and “val_R";
These three variables respectively save the obstacle signal measured by the left, middle and the right line tracking

SEeNSor.
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Declare ERE=) as value

; and drag the blockfrom “Math” into the

Declare Rz as ElGdR8 value | [E}

Click “"Variables”, drag out the block

Declare [EiEZ) as value

block

“item” into “val_L” , “val_C” and “val_R” .

Declare as value |
Declare as value
Declare as value | B}

. Then duplicate the block twice; respectively change

repeat

Click “"Variables”, drag out the blockuﬂninto the do block *% ; and drag the block

‘val L |
from “Desktop_Car_V3” into the blocku, like this
then duplicate this code string twice, change “val_L” to “val_C” and “val_R” , click the drop-down triangle to

select “center_tracking” and “right_tracking”.
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B traciing]
do
repeat CIRCI (|G o]

do [ 1eft_tracking -

DTy
E R

right tracking v ‘gysps.
i.- e
G

*E

| S

The line tracking sensor detects white, output LOW 0; detecting black, output HIGH 1.
To judge whether the left, the center and the right tracking sensor detect black ling, if the center tracking sensor

detects black line, the robot will go front at a speed of PWM200.
. But the block is more efficient than E

304
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repeat CEN | |G €W ©

do

Go to "Control”, drag out the block into the block

, then click the blue

(o] i

do

else

gear icon, appear the edit box, drag the block intoE block. So you can get the block

Next, go to the “"Logic”, drag out the block.:minto the if statement, and drag out the blockfrom
the “Variables” into the first input box at the left side of "=" ; drag the from the “"Math” into the second

input box at the right side of "=" and change the value to 1 ;

front BB spesd ﬂ Pt

Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM200.
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Or else, in the case that the center tracking sensor detects white line, if the left tracking sensor detects black line
and the right tracking sensor detects white line, the robot will rotate to left at a speed of PWM200; if the left
tracking sensor detects white line and the right tracking sensor detects black line, the robot will rotate to right at a
speed of PWM200.

Here we can use the condition statement “if...do...else if...do...else”

Go to "Control”, drag out the blockE, then click the blue gear icon, appear the edit box, drag thew
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: then

drag this block beneath the else block

-VEI L
Next, go to the “Logic”, drag out the block, and drag out the block from the “Variables”

into the first input box at the left side of "="; drag the from the “"Math” into the second input box at the right

side of =" and change the value to 1 ; like this: L

va ' 1R (val RI(= -]
We duplicate this block once, and change to and change the value to 0. = 2

and . ,
And again go to the “Logic”, drag out the bIock into the if statement; respectively drag the block

,, | w0 o o I
and |nto the input box of block . . -
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left ) spesd ﬂ Pl

Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM200.

Next duplicate the block once and drag it into else if statement;

change to “val_L=0 and val_R=1"

right B B speed FliM

Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM200.
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repeat TN | ‘G € O

.
[}
e
1
B

val R right tracking - ierewum

else if

Dm0 BN o o
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In the case that the center tracking sensor detects white line, if the left tracking sensor detects white line and the
right tracking sensor detects white line, the robot will stop running; if the left tracking sensor detects black line and

the right tracking sensor detects black line, the robot will stop running.

Drag out the block from “Desktop_Car_V3” into the else statement.

Click the button\, the robot car will exit the line tracking function.

repeat CHOM | 'gm OB O

BLE_receive

We drag out the block into the repeat while block

bluetooth_val =18l [TRE Ees

BLE_receive

Then go to “"Control”, drag out the block into the block . And drag out the

w s . - "
bIockI:E:I from “Math” into the if statement. Then drag the block “semseel¥2l from the “Variables
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into the first input box ofm ; drag the blockﬂn from the "Text” into the second input box

ofi:a:I and change the “a” into “S".

bluetooth val l.= * I3 S b2

(] S F

 flag |
Go to "Variables”, drag out the block into the do block ; and drag out

the blockfrom “Math” into the block‘land change value 0 into 1.
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4l tracking |
do (EES &
repeat [Flaz Bl - °

bluetooth_wal E:R:E 1.1 F)E-]

BLE_receiwve S GEE ‘blustooth_val -~ 1 a°
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Finally, go to “"Functions”, we drag out the blockm into the main program case "X’

case ﬂ}

do trac king

Now the program for line tracking robot is finished !

Move on to write the code string for obstacle avoiding function.

Press the button @ , mobile Bluetooth will send a character “Y” to Bluetooth module, Bluetooth module receives
the character “Y”, robot car will go front at the fastest speed of PWM255.

Go to "Text”, drag the blockinto case statement, replacing the “a” with “Y”.
(3]

do
Then write the program for robot avoiding obstacle. Go to “"Functions”, we drag out the block
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fal}
and name it as :
G =void]
Go to “Variables”, drag out the block into the block and assign a value 0.

(W= :E1dll while E
Go to “"Control”, drag out the block : into the block Go to “Logic”, drag the

repeat (LIRS

do

block'!:a:I into the repeat while block . And drag the variable block into the first input
box of blockiE]; drag a blockinto the second input box of block'n:a:I and keep the digit 0.

oent O | G O ©
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repeat (Flag M= - Il o]

Click “Variables”, drag out the block -m into the block

B EPESaNEE s ===
£, 50
A UL

; and drag the

block from “Desktop_Car_V3” into the block-m.

: - left_infrared_awvoid -
And again click “Variables”, drag out the block -m""; go to drag the block H from

“Desktop_Car_V3” into the block; then duplicate this code string once, change “sensor_L” to

“sensor_R” , click the drop-down triangle to select “right_infrared_avoid” .

Q

repeat (TN | | GE) | €D
do " ultrasonic

left_infrared avoid -~ ‘&g

sensor R .
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Next judge whether the ultrasonic sensor detects front obstacle or the left and the right obstacle detector module
detects obstacle. Here we can use the judgement statement "if...do...else if...do...” .

First write the program. No matter how far the front obstacle detected by ultrasonic sensor, as long as both the left
and the right obstacle detector module detect obstacle, the robot will turn back for one second at a speed of
PWM150, and then turn left for 0.5 second at a speed of PWM200.

repest (#12g J1 - - Ie

do

into the do statement of block , then

Go to "Control”, drag and drop the block

click the blue gear icon, appear the edit box, drag the m block intoE block four times. So you can get
the block:
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Next, go to “"Logic”, drag the block ; go to "Variables”, drag out the block into the first input
box at the left side of “="; drag the from the “Math” into the second input box at the right side of "=";

change the value 0 to 5; like this:_ .

We duplicate this block once, and change the variable to ; like this: ESS e O

And again go to "“Logic”, drag the block into the if statement, then drag the

b|0Ck and into the input box of b|ock_

rm e o BN O osomem o
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back S speed ﬂ PlaM

Drag out the block from “Desktop_Car_V3” into the do statement, and set the value to

PWM150. And add a delay block in 1000ms.

Then drag out the block into the do statement, and set the value to PWM200. And add a
delay block in 500ms.

Till now we have made a piece of code like below:
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repeat CIEICHD | | girmy 0
do ultrasonic |

Delay CEIR MR

1=t »

belay G20 WKL)
12
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We now move on to write the program. No matter how far the front obstacle detected by ultrasonic sensor, the left
obstacle detector module didn’t detect obstacle and the right one detects obstacle, the robot will rotate to left at a
speed of PWM200; the left obstacle detector module detects obstacle and the right one didn’t detect obstacle, the

robot will rotate to right at a speed of PWM200.

Duplicate the block once and drag into the first else if statement; set to

val_L=1 and val_R=0

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO into

PWM200.

- | cmm 0“2 oo o JE |
Duplicate the block once again and drag into the second else if

statement; set to val_L=0 and val_R=1

320



Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO

into PWM200.

We continue to write the program. When the front obstacle distance detected by ultrasonic sensor is smaller than
or equal to 10cm, and both obstacle detector modules didn’t detect obstacle, the robot will rotate to right at a

speed of PWM200. When the front obstacle distance detected by ultrasonic sensor is greater than 10cm, and the
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left obstacle detector module detects obstacle and the right one didn’t detect obstacle, the robot will go front at a

speed of PWM200.
distanc
go to "Logic”, drag the blockand select “<=" ; go to “"Variables”, drag out the block into

the first input box at the left side of "<"; drag the from the “Math” into the second input box at the right side

€20
of *<<" ; change the value 0 to 10; like this:

(and + | [ v ]
Drag out the block into the third else if statement; drag the bIock into the first

e m g B m e
input box of block ; duplicate the block_ once and drag it into

the second input box of block ; settoval_L=1 and val_R=1

Drag out the block from “Desktop_Car_V3” into the do statement; change the PWMO into
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PWM200.

Then duplicate the block once and drag it into

the fourth else if statement; change to distance > 10, and drag out the block into the do

statement; change the PWMO into PWM200.
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Click the button\, the robot car will exit the line tracking function.
BLE_module |

repect CEOM | ' R O

BLE_receive

We drag out the block into the repeat while block

bluetooth_val =180l [TRE-TH S

BLE_receive

Then go to “"Control”, drag out the block into the block . And drag out the

w s . - "
bIockIE:I from “Math” into the if statement. Then drag the block “sseel¥2l from the “Variables

into the first input box ofE ; drag the blockm from the "Text” into the second input box

ofiE:I and change the “a” into “S".

e "bluetooth val Bl= " 1o 1 50

 flag |
Go to "Variables”, drag out the block into the do block ; and drag out

the blockfrom “Math” into the block‘Iand change value 0 into 1.
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~peat EECHR | ‘G B0 O

do ultras

Pl
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Finally, go to “Functions”, we drag out the blockw into the main program case 'Y’
Now the program for obstacle avoiding robot is finished!
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Move on to make the buzzer in power amplifier module play a tune “do re mi fa so la si do” and then

play a specific song.

Press the button @ on the APP to enter the music interface; press the button -, mobile Bluetooth will send a
character “1” to Bluetooth module, Bluetooth module receives the character “1”, buzzer will play a tone of

NOTE_C4.

For the main program, go to “Text”, drag the bIockinto case statement, replacing the “a” with “1”

Buzeer = freguency L LI o=
T il

Click the “Desktop Car V3" , drag out the block , click the drop-down

triangle icon to select the frequency NOTE_C4.

Duplicate this piece of code seven times and click the drop-down triangle icon to separately select the frequency

NOTE_D4, NOTE_E4, NOTE_F4, NOTE_G4., NOTE_A4, NOTE_B4, NOTE_CS5.
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case

buzzer

case

buzzer

| —
case

buzzer

freguency

freguency

freguency

frequency

freguency

freguency

freguency

freguency

' NOTE_C4 ~

NOTE D4

NOTE E4 ~

NOTE_F4 -

 NOTE_G4 ~

NOTE A4

NOTE B4 ~

NOTE_C5
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Press the buttonm, Bluetooth module sends the character “2”, buzzer will play a tone of NOTE_DA4.

Press the button M, Bluetooth module sends the character “3”, buzzer will play a tone of NOTE_E4.
Press the button, Bluetooth module sends the character “4”, buzzer will play a tone of NOTE_F4.
Press the button E, Bluetooth module sends the character “5”, buzzer will play a tone of NOTE_GA4.
Press the button ., Bluetooth module sends the character “6”, buzzer will play a tone of NOTE_A4.
Press the button n, Bluetooth module sends the character “7”, buzzer will play a tone of NOTE_B4.

Press the button m, Bluetooth module sends the character “8”, buzzer will play a tone of NOTE_CS5.

PIANO
Press the button ]u'll , Bluetooth module sends the character “P”, buzzer will play a song HAPPY BIRTHDAY.
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| Prano

Here we need to set up the variable "mus” to represent the number of button pressed.

Click “Variables”, drag out the block S s=tiRETE TR « and drag the block " from “Math” into the

Declare [EREZ as value

. And change “item” into “mus” ; set the value to 0.

repeat

do

Go to "Control”, we drag out the block into the main program case ‘P’

And drag out the bIockI:E:I from “"Math” into the while statement. Then drag the block from the

“Variables” into the first input box of blockE ; drag the block from the "Math” into the second

input box of blocki:a:I ; change the “0” into “1” and change the "=" into™<".

case ,:Cﬂ3
- L .
repeat CHEED | (gD |G ©
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repeat

(ST TSI Ode_to Joy -

Go to "Desktop_Car_V3",drag out the block into the block

No_Tone

click the drop-down triangle to select the birthday song; and drag out the block beneath the

birthday block.

No_Tone |

mus
Then drag out the block u from the “Variables” beneath the block

o5l oo v

; drag out the

block from the “"Math” into the block@ . And again drag and drop the blockEinto the

" "

input box at the left side of “+" , replacing 1; the right side value 1 remains the same.

So can get this block and drag this block beneath the No Tone block.
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case Y P B
repeat ' | -

do | play_music

No_Tone

PIANO
To make the number of button "'m pressed return 0, we go to drag out the block‘ into the main

program case 'P’ and assign value 0.
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freguency

freguency

freguency

frequency

frequency

frequency

freguency

repeat [LESCIER mus fi <~ I 1]

do | play_music

No_Tone

333



Now we've written well the program code for multiple functions. Upload the code to see the final effect!
Note: Can't connect the Bluetooth module when upload the code, otherwise, code upload fails. You should upload

the code success, then plug in the Bluetooth module.
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Test Result

Connect the REV4 control board to computer’s
USB port with USB cable to upload the code.
Turn the slide switch ON.

Connected Bluetooth module, we can use
Bluetooth APP to navigate the desktop car by
clicking the different buttons on the APP.

Tap Stop button to pause the function.

Note: the Android Bluetooth APP CANNOT

realize the voice control. @
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6. Resource Download

> You can get more reference from below links:

» KEYESTUDIO WIKI: http://wiki.keyestudio.com/

> All the relevant info download from:

https://1drv.ms/u/s!ArhgRvK6-RyJcxRRe3SxqYE X3I?e=fJHrQI

> Assembly Video Link: http://video.keyestudio.com/ks0441/
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https://1drv.ms/u/s!ArhgRvK6-RyJcxRRe3SxqYE_X3I?e=fJHrQl
http://www.keyestudio.com/wp/ks0313/

7. Our Tutorial

This tutorial is designed for everyone to play the smart car. You will learn all the basic information about how to
control the smart car with controller board, sensors and components. Simple to learn and Easy to play!

It's just the beginning of programming journey. There are more and more awesome projects for you to explore.
Furthermore, our KEYESTUDIO research and development team will continue to explore on this path, walking you

through the basics up to complex projects.

8. About keyestudio

Located in Shenzhen, the Silicon Valley of China, KEYES DIY ROBOT CO.,LTD is a thriving technology company
dedicated to open-source hardware research and development, production and marketing.

Keyestudio is a best-selling brand owned by KEYES Corporation, our product lines range from Arduino boards,
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shields, sensor modules, Raspberry Pi, micro:bit extension boards and smart car to complete starter kits designed

for customers of any level to learn Arduino knowledge.
All of our products comply with international quality standards and are greatly appreciated in a variety of different

markets throughout the world. For more details of our products, you can check it from the links below.

Official Website: http://www.keyestudio.com/

US Amazon storefront: http://www.amazon.com/shops/A26 TCVWBQE4D9T

CA Amazon storefront: http://www.amazon.ca/shops/A26TCVWBQE4D9T

UK Amazon storefront: http://www.amazon.co.uk/shops/A39F7KX4U3W9JH

DE Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH

FR Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH

ES Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH

IT Amazon storefront: http://www.amazon.de/shops/A39F7KX4U3W9JH
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US Amazon storefront: http://www.amazon.com/shops/APU90DTITU5DG

CA Amazon storefront: http://www.amazon.ca/shops/APU90DTITU5DG

JP Amazon storefront: http://www.amazon.jp/shops/AE9QVWCCXQIC6]

9. Customer Service

As a continuous and fast growing technology company, we keep striving our best to offer you excellent products
and quality service as to meet your expectation. We look forward to hearing from you and any of your critical

comment or suggestion would be much valuable to us.

You can reach out to us by simply drop a line at Fennie@keyestudio.com y
Thank you in advance. i'
keyestudio
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