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INTRODUCTION: 

 

 

 

       This project uses an Arduino Uno board to control the whole circuitry. The 

ultrasonic sensor will be its input and also the triggering device and the led too. 

Once there is an obstacle in front of the sensor it will immediately send the data to 

the Arduino board which will then activate the piezoelectric buzzer to sound its 

alarm as well as the led will be turned on to notify the user that there is an obstacle. 

This project can be used for vehicles, especially the big trucks, this will notify the 

driver when something is behind the truck thus avoiding any accidents. 

                 

    The same programming can also be used in the Robot for detecting any 

Obstacle, or it can be used in a security project, or the same idea can also be 

used in making the touch-less doorbell system.  
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BLOCK DIAGRAM: 
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CIRCUIT DIAGRAM: 

 

 

 

 

     CIRCUIT DIAGRAM OF ARDUINO UNO WITH ULTRASONIC SENSOR 
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CIRCUIT WORKING: 

The HC-SR04 is an affordable and easy to use distance measuring sensor 

which has a range from 2cm to 400cm (about an inch to 13 feet). 

The sensor is composed of two ultrasonic transducers. One is transmitter 

which outputs ultrasonic sound pulses and the other is receiver which 

listens for reflected waves. It’s basically a SONAR which is used in 

submarines for detecting underwater objects.                          

SPECIFICATIONS OF THE SENSOR: 

Operating Voltage 5V DC 

Operating Current 15mA 

Operating Frequency 40KHz 

Min Range 2cm / 1 inch 

Max Range 400cm / 13 feet 

Accuracy 3mm 

Measuring Angle <15° 

https://en.wikipedia.org/wiki/Sonar
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Dimension 45 x 20 x 15mm 

The sensor has 4 pins. VCC and GND go to 5V and GND pins on the 

Arduino, and the Trig and Echo go to any digital Arduino pin. Using 

the Trig pin we send the ultrasound wave from the transmitter, and with 

the Echo pin we listen for the reflected signal.
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CIRCUIT WORKING: 

It emits an ultrasound at 40 000 Hz which travels through the air and if 

there is an object or obstacle on its path It will bounce back to the 

module. Considering the travel time and the speed of the sound you can 

calculate the distance. 

In order to generate the ultrasound we need to set the Trig pin on a High 

State for 10 µs. That will send out an 8 cycle ultrasonic burst which will 

travel at the speed of sound. The Echo pins goes high right away after 

that 8 cycle ultrasonic burst is sent, and it starts listening or waiting for 

that wave to be reflected from an object. 

If we receive a reflected pulse, the Echo pin will go down sooner than 

those 38ms. According to the amount of time the Echo pin was HIGH, we 

can determine the distance the sound wave traveled, thus the distance 

from the sensor to the object. 

CONECTION OF ULTRASONIC SENSOR TO THE ARDUINO UNO: 

The Ground and the VCC pins of the module needs to be connected to 

the Ground and the 5 volts pins on the Arduino Board respectively and 

the trig and echo pins to any Digital I/O pin on the Arduino Board. 

 

 

 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Speed_of_sound
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LIST OF COMPONENTS: 

1. ARDUINO UNO BOARD. 

2. ULTRASONIC SENSOR. 

3. DC JACK 

4. RESISTERS 

5. WIRES 

6. LED 

7. BUZZER  

8. 9 V BATTERY 
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USED COMPONENTS:  

1. ARDUINO: 

 

 

 

 

 

The Arduino UNO is a standard board of Arduino. Here UNO means 'one' in Italian. It was named as 

UNO to label the first release of Arduino Software. It was also the first USB board released by 

Arduino. It is considered as the powerful board used in various projects. Arduino.cc developed the 

Arduino UNO board. 

Arduino UNO is based on an ATmega328P microcontroller. It is easy to use compared to other 

boards, such as the Arduino Mega board, etc. The board consists of digital and analog Input/Output 

pins (I/O), shields, and other circuits. 

The Arduino UNO includes 6 analog pin inputs, 14 digital pins, a USB connector, a power jack, and 

an ICSP (In-Circuit Serial Programming) header. It is programmed based on IDE, which stands for 

Integrated Development Environment. It can run on both online and offline platforms. 

The IDE is common to all available boards of Arduino.                                                             

https://www.javatpoint.com/microcontroller
https://www.javatpoint.com/usb-full-form
https://www.javatpoint.com/arduino-ide
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2. ULTRASONIC SENSOR  

 

Ultrasonic sensors are used primarily as proximity sensors. They can be found in 

automobile self-parking technology and anti-collision safety systems. Ultrasonic 

sensors are also used in robotic obstacle detection systems, as well as 

manufacturing technology. In comparison to infrared (IR) sensors in proximity 

sensing applications, ultrasonic sensors are not as susceptible to interference of 

smoke, gas and other airborne particles (though the physical components are still 

affected by variables such as heat).   

Ultrasonic sensors are also used as level sensors to detect, monitor, and regulate 

liquid levels in closed containers (such as vats in chemical factories). Most 

notably, ultrasonic technology has enabled the medical industry to produce 

images of internal organs, identify tumors, and ensure the health of babies in the 

womb. 

 

 

 

 

 

 

 

 

https://www.fierceelectronics.com/sensors/what-a-proximity-sensor
https://www.maxbotix.com/articles/ultrasonic-or-infrared-sensors.htm
https://www.fierceelectronics.com/sensors/what-a-level-sensor
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RESISTORS: 

A resistor is a passive two-terminal electrical component that implements electrical resistance as a 

circuit element. In electronic circuits, resistors are used to reduce current flow, adjust signal levels, 

to divide voltages, bias active elements, and terminate transmission lines, among other uses. High-power 

resistors that can dissipate many watts of electrical power as heat may be used as part of motor controls, 

in power distribution systems, or as test loads for generators. Fixed resistors have resistances that only 

change slightly with temperature, time or operating voltage. Variable resistors can be used to adjust 

circuit elements (such as a volume control or a lamp dimmer), or as sensing devices for heat, light, 

humidity, force, or chemical activity. 

  

 

 

BUZZER: 

 A buzzer or beeper is an audio signaling device,[1] which may be mechanical, electromechanical, 

or piezoelectric (piezo for short). Typical uses of buzzers and beepers include alarm 

devices, timers, train and confirmation of user input such as a mouse click or keystroke. 

  

https://en.wikipedia.org/wiki/Passivity_(engineering)
https://en.wikipedia.org/wiki/Terminal_(electronics)
https://en.wikipedia.org/wiki/Electronic_component
https://en.wikipedia.org/wiki/Electrical_resistance
https://en.wikipedia.org/wiki/Voltage_divider
https://en.wikipedia.org/wiki/Biasing
https://en.wikipedia.org/wiki/Transmission_line
https://en.wikipedia.org/wiki/Watt
https://en.wikipedia.org/wiki/Electric_generator
https://en.wikipedia.org/wiki/Sound
https://en.wikipedia.org/wiki/Buzzer#cite_note-1
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Electromechanics
https://en.wikipedia.org/wiki/Piezoelectricity
https://en.wikipedia.org/wiki/Alarm_devices
https://en.wikipedia.org/wiki/Alarm_devices
https://en.wikipedia.org/wiki/Timer
https://en.wikipedia.org/wiki/Train
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LED: 

      A light-emitting diode (LED) is a semiconductor device that emits light when current flows through 

it. Electrons in the semiconductor recombine with electron holes, releasing energy in the form of photons. 

The color of the light (corresponding to the energy of the photons) is determined by the energy required 

for electrons to cross the band gap of the semiconductor.[5] White light is obtained by using multiple 

semiconductors or a layer of light-emitting phosphor on the semiconductor device. 

 

  

 

 

   

 

 

 

 

https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Light#Light_sources
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Electron_hole
https://en.wikipedia.org/wiki/Photon
https://en.wikipedia.org/wiki/Band_gap
https://en.wikipedia.org/wiki/Light-emitting_diode#cite_note-5
https://en.wikipedia.org/wiki/Phosphor
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ADVANTAGES: 

 

Ultrasonic sensors are a great fit for many applications  

These are a few ultrasonic sensor advantages that help clarify what applications 

our sensors are suited for. 

 

1. Not affected by color or transparency of objects 

Ultrasonic sensors reflect sound off of objects, so the color or transparency have 

no effect on the sensor’s reading. 

 

2. Can be used in dark environments 

Unlike proximity sensors using light or cameras, dark environments have no 

effect on an ultrasonic sensor’s detection ability 

3. Not highly affected by dust, dirt, or high-moisture environments 

Although our sensors work well in these environments, they can still give 

incorrect readings with a heavy build-up of dirt or water, especially in extreme 

conditions. However, our SCXL-MaxSonar-WR line is self-cleaning and can help 

decrease the effects of things like condensation. 

 

 Their small size makes it easy to integrate into projects 
 Ultrasonics can easily integrate with any type of controller 
 Their high frequency, sensitivity, and power make it easy to detect objects  
 They have greater accuracy than many other methods at measuring 

thickness and depth of a parallel surface 
 Ultrasonics are easy to use and not dangerous during operation 
 An inexpensive option 

 

  

https://www.maxbotix.com/product-category/all-environments/scxl-maxsonar-wr-products
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APLICATION: 

 
1. OBSTACLE AVOIDING CAR/ ROBOT 

 

2. DISTANCE MEASURING DEVICE  

 

3. SECURITY AND ALARM SYSTEM 

                  4. LIQUID LEVEL SENSING  

                  5. AUTOMATIC TRASH BIN  

                  6.  BOTTEL COUNTING ON DRINK FILLING MACHINE   
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PROGRAM / CODE : 

 

// Define pins for ultrasonic and buzzer 

IntconsttrigPin = 10; 

IntconstechoPin = 9; 

IntconstbuzzPin = 2; 

IntconstLEDPin = 3; 

 

Void setup() 

{ 

pinMode(trigPin, OUTPUT); // trig pin will have pulses output 

pinMode(echoPin, INPUT);  // echo pin should be input to get pulse width 

pinMode(buzzPin, OUTPUT); // buzz pin is output to control buzzering 

pinMode(LEDPin, OUTPUT); // LED pin is output to ON/OFF LED 

} 

Void loop() 

{ 

// Duration will be the input pulse width and distance will be the distance to the obstacle in 

centimeters 

Int duration, distance; 

// Output pulse with 1ms width on trigPin 

digitalWrite(trigPin, HIGH); 

delay(1); 

digitalWrite(trigPin, LOW); 

// Measure the pulse input in echo pin 

Duration = pulseIn(echoPin, HIGH); 

// Distance is half the duration devided by 29.1 (from datasheet) 

Distance = (duration/2) / 29.1; 

// if distance less than 0.5 meter and more than 0 (0 or less means over range) 

If (distance <= 50 && distance >= 0) { 

// Buzz 
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digitalWrite(buzzPin, HIGH); 

digitalWrite(LEDPin, HIGH); 

} else { 

// Don’t buzz 

digitalWrite(buzzPin, LOW); 

digitalWrite(LEDPin, LOW); 

} 

// Waiting 60 ms won’t hurt any one 

Delay(60); 

} 
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Conclusion 

So, we have covered pretty much everything that we need to know about 

using the HC-SR04 Ultrasonic sensor with Arduino. It’s a great sensor for 

many DIY electronics projects where we need a non-contact distance 

measuring, detection of presence or objects, level or position something 

etc. 
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प्रमािपत्र 

यह प्रमाणित णिया जाता है णि,  

कुमाित ियप्रकाि गोपािराम 

             ततृीय िर्ष किा (T.Y.B.A.) के छात्र ह।ै इन्होंन ेमहाविद्यािय द्वारा आयोवित हहदंी प्रमािपत्र कोसष का विर्य “अनिुाद” को सफितापिूषक 

िकै्षविक िर्ष 2022-23 में पूिष ककया। इन्होंन ेवनयवमत महेनत और ईमानदारी स ेइस प्रमािपत्र कोसष को परुा ककया ह ैइसीविए यह प्रमािपत्र प्रदान 

ककया िाता ह।ै  

 
                       हहदंी विभाग प्रमखु                                                       प्रधानाचायष 

 

 


