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Experiment No. 3: Sound Sensor

Introduction

A sound sensor is an electronic device used to detect sound waves in
the surrounding environment and convert them into electrical signals.
This type of sensor is widely used in security systems, robotics, and
.smart control devices

Working Principle

The sound sensor works based on a microphone, which is the main
component that converts sound waves into electrical signals. These
signals are amplified through an electronic circuit and then sent to a
controller like Arduino or Raspberry Pi for analysis and decision-
.making

Components of Sound Sensor
.1 Microphone: Converts sound into electrical signals.
.2 Amplifier: Amplifies the electrical signals.
.3 Filter: Improves signal quality and removes noise.

.4 Output Unit: Sends the signal to the controller.
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.5 LED Indicator (Optional): Lights up when sound is detected.

Types of Sound Sensors

Analog Sound Sensors: Provide variable output based on sound °
.intensity

Digital Sound Sensors: Provide ON/OFF signals when sound exceeds
.a certain threshold

How to Use with Arduino
:Required Components
Sound Sensor *

Arduino Board °

Jumper Wires °

(LED (Optional *

:Wiring

VCCto 5V

GND to Ground

(OUT to Arduino input pin (e.g., AO or D2 *
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:Code Example

int micPin = AL /f Gguall olas | 5
int ledPin=9; #/ Jl J3 10 LED (idio (g5 (o waz PWNM)

void setup() {
Serial.lbegin(9600);
pinMaode(ledPin, OUTPUT);
H

void loop() {
int soundLevel = analogRead(micPin): /f wguall sel,a
Serial.printin{soundLevel); /7 lgidlal el dclbs

(Moise Filtering) waguall bwgiog | Jloell cagaall 0 5 ,lall Ol £f
staticint baseline = 40; #/ i)l Cuus lghasi 5Say) dddius dagd
(Budiadizell
int soundVariation = abs{soundLevel - baseline); /& jall Cluws

aganll

PWM J 255 - 0 gl JI il Jugees /7
int brightness = map(soundVariation, 0, 300, 0, 255);
brightness = constrain(brightness, 0, 253) // § 0 ¢ gudll Gl s A
255

analogWrite{ledPin, brightness) /7 J| gebuw buss LED 8 s
aganll

delay(50);
H




Applications

* Security systems (Intrusion detection(

* Interactive robots

* Smart home devices

* Voice assistants like Alexa and Google Assistant
* Toys

Advantages

* High sensitivity

* Low power consumption

* Compact size

* Easy to use

Disadvantages
* Sensitive to noise
* Cannot distinguish between different sounds

* Always requires signal amplification
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Conclusion

Sound sensors play an essential role in smart systems, making devices
more interactive with their environment. Thanks to their ease of use
and low cost, they have become a key element in loT applications and
.robotics

Discussion Questions
.1 What is the difference between analog and digital sound sensors?
.2 How can the sensitivity of a sound sensor be improved?

.3 What are the future applications of this technology?



