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I. ABSTRACT 
 

Distance measurement of an object in the path of a person, equipment, 

or a vehicle, stationary or moving is used in a large number of 

applications such as robotic movement control, vehicle control, blind 

mans walking stick, medical applications, etc. Measurement using 

ultrasonic sensors is one of the cheapest among various options. In 

this project distance measurement of an obstacle by using ultrasonic 

sensor and a microcontroller is presented. 

 

Necessity of project : 

 

The main objective of this project is to Provide a useful system to 

measure the distance which will be easy to configure and handle.  

 

INTRODUCTION : 
 

Distance measurement of an object in front or by the side of a moving 

entity is required in a large number of devices. These devices may be 

small or large and also quite simple or complicated. Such distance 

measurement systems are available. These use various kinds of 

sensors and systems. Low cost and accuracy as well as speed is 

important in most of the applications. In this project, we have 

implemented such a measurement system which uses ultrasonic 

sensor unit and a ATmega32 microcontroller based system. This 

microcontroller is easily available at low cost. A correlation is applied 



to minimize the error in the measured distance. Ultrasound sensors 

are very versatile in distance measurement. They are also providing 

the cheapest solutions. Ultrasound waves are useful for both the air 

and underwater. Ultrasonic sensors are also quite fast for most of the 

common applications. In simpler system a low cost version of 8- bit 

microcontroller can also be used in the system to lower the cost.  

 

The basic principle of ultrasonic distance measurement is based on 

ECHO. When sound waves are transmitted in the environment then 

waves returning back to the origin as ECHO after stricking on the 

obstacle. Ultrasonic sensors generate high frequency sound waves and 

evaluate the echo which is received back by the sensor. Sensors 

calculate the time interval between sending the signal and receiving 

the echo to determine the distance to an object.  

 

The current methods of blockage detection are based on manual 

visual inspection and inspection through CCD camera based 

equipments. In such systems first pictures of obstacle can be obtained 

and then they are observed and analyzed. The main limitation of these 

systems are that they cannot tell you the exact distance or location of 

the obstacle.  

 

SYSTEM DESIGN: 

 
USE CASE DIAGRAMS: 

 

 

 
The UML DIAGRAMS below show for obtaining the time taken 

before the distance will be calculate.  
 



   

 

 



ACTIVITY DIAGRAM: 



 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Related work component selection : 



 
 

1. Ultrasonic Sensor – HC-SR04 

2. ATmega32 

3.16x2 LCD Display  
 

   

ULTRASONIC SENSOR – HC-SR04 
 

   

ATmega32 
 

   

16*2 LCD DISPLAY 
 

Costing : 
Component Cost  
 



COMPONENTS COST 

1) HC SR04 200 

2) ATmega 32 300 

3) 16X2 LCD Display 200 
 

 

 

 

 

 

 

 

 

 

BLOCK DIAGRAM: 

 

   



                                                             

Description:  
 

The block diagram mainly consist of six parts  

1) Power Supply 

2) Ultrasonic Sensor Unit 

3) Microcontroller 

4) 16X2 LCD Display 

5) Object 
 

1)Power Supply:It is a key block in the project which will be 

powering to the LCD,MCU and Ultrasonic Sensor 
 

 2)Ultrasonic Sensor Unit: A good sensor according to the 

requirements. 
 

 3)Microcontroller: Here we are using Atmega 32 which is used for 

all the computations needed. 
 

 4)16X2 LCD Display:In order to display the distance measured this 

block is required. 
 

 5)Object:It is that thing whose distance is to be measured from the 

system. 

 
                                                      

 

                                                                                         

IMPLEMENTATION: 

 

 The technique of distance measurement using ultrasonic in air 

include continuous wave and pulse echo technique. In the pulse echo 

method, a burst of pulses is sent through the transmission medium and 

is reflected by an object kept at special distance. The time taken for 

the pulse to propagate from transmitter to receiver is proportional to 



the distance of object. For contact less measurement of distance, the 

device has to rely on the target to reflect the pulse back to itself. The 

target needs to have a proper orientation that is it needs to be 

perpendicular to the direction of propagation of the pulses. The 

amplitude of the received signal gets significantly attenuated and is a 

function of nature of the medium and the distance between the 

transmitter and target. The pulse echo or time-of-flight method of 

range measurement is subject to high levels of signal attenuation 

when used in an air medium,thus limiting its distance range.   
 

RESULT: 
 

The working model of the proposed AVR Atmega32 microcontroller 

based range finder using ultrasonic module was successfully designed 

and implemented. The performance of the circuit was analysed for 

different conditions. The circuit was able to measure distance up to 

2.5m without interfering in human activity. Circuit was tested for 

measurement of various distances in different atmospheric conditions, 

accurately. It has a fast response. The ultrasonic module works fine. It 

responds to the incoming echo accordingly. By using ATmega32 and 

HC-SR04 we were able to reduce the cost and increase efficiency. 

This implementation has been a major component in the circuits of 

major fast consuming electronic goods. 
 

APPLICATIONS: 
1. Used to measure the obstacle distance. 
 

2. This system used in automotive parking sensors and obstacle 

warning systems. 

3. Used in terrain monitoring robots. 
 

CONCLUSION: 
 

The objective of this project was to design and implement an 

Ultrasonic Distance Measurement device. As described in this report 



a system is developed that can calculate the distance of the tracked 

object. With respect to the requirements for an ultrasonic rangefinder 

the followings can be concluded. 1. The system can calculate the 

distance of the obstruction with sufficient accuracy. 2. This device has 

the capability to interact with other peripheral if used as a secondary 

device. 3. This can also communicate with PC through its serial port. 

4. This offers a low cost and efficient solution for non-contact type 

distance measurements.  
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