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Lesson 5
Infrared and ultrasonic obstacle avoidance

This lesson will learn the use of infrared obstacle
avoidance sensors.

It allows cars to steer clear of obstacles.

Next, to understand how it works, prepare the materials:
This lesson will learn the use of infrared obstacle
avoidance sensors and ultrasonic ranging.

The combination of these two obstacle avoidance sensors
enables the car to avoid obstacles more flexibly.

NG B
ZHIYI



Now, to see how it works,

Materials ready: Trolley *1(with battery)
Infrared obstacle avoidance sensor *2
Ultrasonic ranging sensor *1

Servo motor SG90 *1

USB data cable *1
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Introduction of ultrasonic ranging sensor

1. 10 trigger ranging, trigger signal input terminal (TRIG)
input a high level signal above 10 microseconds, ultrasonic
transmission port receives the signal automatically send 8
40Hz square waves, at the same time start the timer, when
the sensor receives the echo, stop the timing and output
the echo signal, echo signal pulse width is proportional to
the measured distance.

According to the time interval, the distance can be
calculated with the formula: distance =(high level signal
time * sound velocity)/2, and the speed of sound
propagation in the air is 340m/s.
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Infrared Obstacle—Avoidance Sensor Introduction

The infrared obstacle avoidance sensor has three pins,
namely: VCC, GND and OUT;Out is the output end of the
signal, and there are only two states, zero and 1, namely
the two states of high and low level (high level is 5V, low
level is OV;A high level reads as a “1” and a low level
reads as a “0”).This sensor is powered on, and the OUT pin
will output high level by default. When an obstacle is
detected, the OUT pin will output low level, so there will
be a change from high level to low level.When the infrared
tube detects an obstacle, it outputs a high—-level signal,
so as to judge the car encounters an obstacle, and then
execute and write the obstacle avoidance program, so as to
realize the car’ s automatic driving around the obstacle.
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First of all, let’ s learn about the SG90 Servo:
SG90 Servo 180

angle steering gear

Rototion angle is from 0 to 180

Brown line ——— GND

Red line —— 5V

Orange line —— signal (PWM)
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Classification: 180 servo

Normally the servo has 3 controlling wires: power wire,
ground wire and signal wire. Definition of the servo pins:
brown line——GND, red line——>5V, orange line——signal.
How does servo work:

The signal modulation chip in the servo receives signals
from the controller board then the servo will get the basic
DC voltage. There is also a reference circuit inside the
servo which will produce a standard voltage. These two
voltages will compare to each other and the difference will
be output. Then the motor chip will receive the difference
and decide the rotational speed, direction and angel. When
there is no difference between the two voltages, the servo

will stop. :', %D =%
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How to control the servo:

To control the servo rotation, you need to make the time
pulse to be about 20ms and the high level pulse width to be
about 0.5ms 2.5ms, which is consistent with the angle
limited of the servo.

Taking 180 angle servo for example, corresponding control
relation is as below:

0. 5ms—m——————————————— 0 degree
l.Oom¢—™m™——m 45 degree
l. bms———— 90 degree
2. 0om¢s—m™—————————————— 135 degree
2. bmg——————————————————— 180 degree
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ools Help
Verify/Compile Ctrl+R
Upload Ctrl+U
Upload Using Programmer Ctrl+5hift+U

Export compiled Binary Ctrl+Alt+S

Show Sketch Folder Ctrl+K
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Add File... Ctrl+5Shift+1

& fdefine IN1 € Add .ZIP Library...

fdefine IN2 8 Arduino libraries

Bridge
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Tj'pe'hll ~w | Topic All

By A
Library used for super-fast introduction workshops Is intended to be used with Arduine UNO / MICRO / MEGA / NANO classic /
MANO Every / MKR / WiFi REVZ and a set of basic components (led, button, pieza, LM35, thermistor, LDR, PIR, DHT11, and
servo) a5 a way to introduce people to the basic aspects of Arduino during short workshops.

More info

Sexve

by Michael Margolis, Arduino Version 1.1.7 INSTALLED
Allows Arduino/Genuino boards to control a variety of servo motors. This library can control 3 great number of servas.
It makes careful use of timers: the library can control 12 servos using only 1 timer.

On the Arduino Due you can control up to 60 servos.

More info

Seleet v fon || |
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Ctrl+M
Cirl+0

Open Recent
Sketchbook

Close Ctrl+W
Save Cirl+5

Save As.. Ctrl+Shift+5

Page Setup  Ctrl+Shift+P
Print Cirl+P

Preferences Ctrl+Comma

Quit Ctrl+0

Wire

Examples from Cust

AccelStepper
Adafruit BuslO
Adafruit Circuit Play
Adafruit GFX Libra
Adafruit GPS Libra
Adafruit ILI9341

Adafruit LED Backp:

) |Servo myservo;

unsigned long cmd

alid library

alid library

DHT sensor library
D51307 Emulator
D51307newAlarms
DS1307RTC
Ds3231
FreeRTOS_AVR
Grove - RTC D51307
IRremote
LedControl
MD_D51307
MFRC522

Ric by Makuna
RTClib

RTCtime
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After uploading the program to the Nano—NRF control board,
disconnect the cable, place the vehicle on the ground, and
switch on the power.

I[f there is no obstacle, you will see the car moving
forward. If there is an obstacle in front, the servo motor
will rotate with the ultrasonic sensor and record the
distance from the car to the obstacle. The vehicle will
change direction to bypass the obstacle.
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File Edit Sketch Tools Help

Sweep §

finclude <Servo.h>

2 |Serve myservo; [/ create serve object to

3 // twelve servo objects can be created on

» int pos = 0; // wariable to store the se

// attache=s the serwvo
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Next, let’ s have a look at the ultrasonic sensor module.
Feature of the module: testing distance, high precision
module. Application of the products: obstacle—avoidance
robot. object distance testing. liquid testing. public
security. parking lot testing. Main technical parameters
(1): voltage used: DC—-5V

(2): static current: less than 2mA

(3): level output: higher than 5V

(4): level output: lower than 0

(5): detection angle: not bigger than 15 degree

(6): detecting distance: 2cm—450cm

(7): high precision: up to 0.2cm.

Method of connecting lines:

VCC, trig (the end of controlling),

echo (the end of receiving), GND. o =D
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The principle of the obstacle avoidance vehicle is very
simple. Infrared obstacle avoidance sensor and ultrasonic
sensor module will constantly detect the distance between
the car and the obstacle, and send the data to the control
board, and then the car will stop and rotate the servo to
detect the left and right sides. After comparing the
distances from the different sides, the car swerved to the
farther side to drive forward. The ultrasonic sensor module
then continues to detect the distance between the
surrounding obstacles and itself.

If the infrared obstacle avoidance sensor detects an
obstacle, it will immediately avoid, indicating that the
distance between the car and the obstacle is very close.
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1if(dis[0] < dis[2] || digitalRead (IR Senor R) == 0]
{

motorBun (BACEWAED) ;

delay (200) ;

motorBun (TURNLEFT) ;

delay (100) ;
}
else if (dis[0] > dis[2] || digitalRead (IR Senor L) = 0)
{

motorBun (BACEWLED) ;

delay(200) ;

motorBun (TURNREIGHT) ;
delay(100);




Thanks for watching!
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