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Abstract-In today’s world we have found some difficulties in obtaining the distance that want to measure. In
this aspect there is some easy option to measure like a measuring tape, but this kind of tool will have a
limitation by the manual error. To overcome this problem we proposed the principle of implementation of
Ultrasonic Distance Detector using Arduino for distance measurement which is a precise and fix measurement.
In this regard to measure the distance an Ultrasonic Sensor is connected to Arduino. The importance of
Ultrasonic Sensor is to measure distance of the target object. The main intention of using Ultrasonic Sensors
yields in different applications in which the Object Obstacle Detection plays a vital role in today’s real time.
Here both the LED and LCD displaying units are placed and used for displaying the detection of object and
also the distance at which the object is located. In the process of detecting the object using an ultrasonic
sensor, if any object is found below that specific range of distance, then it will display as object detected and
display the distance of the object based on glowing of LED’s and measured distance range is displayed in the
LCD. If the object comes further near below the range mentioned, then the LED will start indicating the object
with measured value in the LCD.

Finally, the main aspect of ultrasonic distance detector in the project is to portray the experimental
results of detecting the vehicle in night times and on curve roads and calculate the respective longitudinal and
the horizontal distance to the preceding vehicle and give an indication if the distance is less than the specified.

Index Terms- Component, formatting, style, styling, insert.

I. INTRODUCTION

The distance measurement has important applications in automotive, industrial applications in checking fuel
levels, aircrafts and commercial transport vehicles. This distance measurement of an object in front or by the side of
the moving entity is required in large number of devices. These devices may be small or large and can be quite simple
or complicated. The distance measurement through sensors is useful in detecting obstacles and it is the important
feature that allowed imagining about self-driving cars and robots.
In this project we have implemented such a measurement system which uses an ultrasonic sensor, Arduino, Liquid
Crystal Diode (LCD) and Light Emitting Diode (LED). The ultrasonic sensor means the distance measurement is a
convenient device as compared to conventional measuring scales. And this effective device can be used in both the air
and underwater. Here across the device the transmitted waves are reflected back from the object and received by the
sensor again.
1.1 Problem statement

Manual distance measuring sometimes faces with of human error. A low cost distance measurement system using
ultrasonic sensor which works well in different light condition and has the capability to detect the both distance and
location of the object.

1.2 Necessity of the project

The main objective of the project is to provide useful and low cost measurement system that is easy to configure
and handle. The importance of the project is calculating accurate distance from any obstacle that we want to measure.
The device can be used in many different fields and categories like distance calculation in construction field, robots,
car sensor to avoid obstacles and many other applications.

Before this, engineers have produced a range finder module but in the end, they find out the module have many
disadvantages like limitation for distance, different result for different colored obstacles, and need a calibration for
every time before starts using it. This device can measure distance in the range of 0.5m to 4m with the accuracy of
lcm.

I. COMPONENTS DESCRIPTION

The major components used in this project are:
2.1. Arduino UNO

2.2. Ultrasonic Sensor (HC-SR04)
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2.3. LED
24.LCD
2.5. BUZZER

2.1. Arduino UNO

Arduino refers to an open-source electronics platform or board and the software used to program it. An Arduino
board can be purchased preassembled or, because the hardware design is open source, built by hand. A pre-assembled
Arduino board includes a microcontroller, which is programmed using Arduino programming language and the
Arduino development environment as shown in “Fig.1”.
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Figure 1: Arduino

The main important role plays in Arduino is ATMEGA 328P Microcontroller IC, because the complete function of
the project is loaded in this IC through Integrated Development Environment (IDE). So this IC consists of 28 pins is
shown in “Fig.1.1”.
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Figure 1.1 Pin Diagram
Arduino programming language is a simplified from of C/C++ programming language based on what Arduino calls
"sketches," which use basic programming structures, variables and functions. These are then converted into a C++
program. Arduino board is an open-source based on ATmega328P microcontroller IC. It consisted of 14 digital input
and output pins (of which 6 can be used as PWM outputs), 6 analog inputs. The following Table is shown in 1.1
defines the features of Arduino UNO.

Table 1.1 Features of Arduino UNO

Microcontroller ATmega328

Operating Voltage 5V

Input Voltage ( 7-12V

Input Voltage | 6-20V

(limits)

Digital 1/0 Pins 14 (of which 6 provide PWM output)

Analog Input Pins 6
DC Current per 1/0 | 40mA

Pin

DC Current for 3.3V | 50mA

Pin

Flash Memory 32 KB of which 0.5 KB used by boot
loader

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

2.2. Ultrasonic Sensor

Ultrasonic sensors measure distance by sending and receiving the ultrasonic wave. The ultrasonic sensor has a
sender to emit the ultrasonic waves and a receiver to receive the ultrasonic waves [1]. The transmitted ultrasonic
wave travels through the air and is reflected by hitting the Object as shown in “Fig.1.2”. Arduino calculates the
time taken by the ultrasonic pulse wave to reach the receiver from the sender. As we know that the speed of sound
in air is nearly 344 m/s. So, the known parameters are time and speed (constant). Using these parameters, we can
calculate the distance traveled by the sound wave is seen in “Eq.1”.
Distance = Speed * Time (@8]
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In the code, the “duration” variable stores the time taken by the sound wave traveling from the emitter to the
receiver. That is double the time to reach the object, whereas the sensor returns the total time including sender to
object and object to receiver. Then, the time taken to reach the object is half of the time taken to reach the receiver
as shown in below “Eq.2”.

Expression:
Distance = Speed of Sound in Air * (Time Taken / 2) (2

where Speed of sound in air = 344 m/s.

Figure 1.2 Ultrasonic Sensor

2.2.1 Electrical Parameter
Ultrasonic distance sensors use pulses of ultrasonic sound (sound above the range of human hearing) to detect the
distance between them and nearby solid objects [2]. The sensors consist of two main components:

@

X Ultrasonic Transmitter — This transmits the ultrasonic sound pulses, it operates at 40 KHz.
X Ultrasonic Receiver — The receiver listens for the transmitted pulses. If it receives them it produces an output
pulse whose width can be used to determine the distance the pulse travelled.

The HC-SR04 has the following four connections:

" VCC — This is the 5 Volt positive power supply.

. Trig — This is the “Trigger” pin, the one driven to send the ultrasonic pulses.

. Echo — This is the pin that produces a pulse when the reflected signal is received. The length of the pulse is
proportional to the time it took for the transmitted signal to be detected.

" GND — This is the Ground pin.

2.3.LED

Light-emitting diode (LED) is a widely used standard source of light in electrical equipment. It has a wide range of
applications ranging from your mobile phone to large advertising billboards. They mostly find applications in devices
that show the time and display different types of data. Light-emitting diodes (LEDs) are promising lighting sources
for general lighting applications with the promise of being more than ten times as efficient as incandescent lighting is
seen in “Fig.1.3”. Such characteristic combined with their long operating life and reliability has made them becoming
a potential choice for next generation of lighting systems including automotive, emergency, backlight, indoor, and

outdoor.
% Anode Cathode

LED Symbol

Figure 1.3
(a) LED (b) LED Symbol

To ensure proper operation and to control the light intensity, LEDs need an efficient driver, normally
implemented by power electronics-based conversion stages, to match the LED characteristics with the AC grid
voltage and to generate a controllable, high quality light. The following Table 1.2 shows the LED voltage ratings.
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Table 1.2 LED voltage ratings

LED color Forward voltage
Q Red 1.8V
v Yellow 2.1V

Q Green 22V
Q Blue 3.2V

H White 3.2V

2.4.LCD

Liquid Crystal Display (LCD) is one kind of electronic display used in extensive range of applications that uses
liquid crystals in its primary form of operation to form a flat panel display as shown in “Fig. 1.4”. LCD is made up of
optical pixels which are arranged next to each other and they can be controlled individually. Each pixel consists of
three sub pixels for primary colors and thus the pattern of light and dark pixels creates the full image. LCD screens are
common in portable devices like digital cameras, calculators, and watches and mobile including smart phones. They
are also widely used in televisions, computers, instrument panels, indoor and outdoor signage etc.

$§0m3 OCrNmeWwOn
>>>cxxwO000000Dax No Symbol Function
1 Vss Ground
2 VDD 5V+
3 Vo Contrast
4 RS Register
5 RW Read/Write
6 E Enable
7 Do Data bus
8 D1 Data bus

9 D2 Data bus

10 D3 Data bus

11 D4 Data bus

12 DS Data bus

13 D& Data bus

14 D7 Data bus

15 A Anode (5V+)
16 K Cathode (GND)

Figure 1.4 LCD
2.5. Buzzer
Buzzer is also known as a sounder, audio alarm or audio indicator and it is a basic audio device that generates a sound
form an incoming electrical signal is seen in “Fig. 1.5”. Buzzer comes in two forms piezo buzzers and magnetic
buzzers. It is a digital component that can be connected to digital outputs and emits a tone when the output is HIGH.
Buzzers are widely used in applications like alarms, warning devices, automobiles alarms, computer devices,
telephones, toys and games.

Positive Negative
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Figure 1.5 BUZZER

Il. IMPLEMENTATION
3.1 Circuit Diagram
This project is used to measure the distance by using ultrasonic sensors. It works by transmitting ultrasonic waves at
40 kHz. Then, the transducers will measure the amount of time taken for a pulse of sound travel to a particular
surfaces and return as the reflected echo. After that, the circuit that have been programmed with AT mega
microcontroller will calculate the distance based on the speed of sound at 25°C which an ambient temperature and
also the time taken. Here the project was implemented by connecting into two ways namely; the foremost one is
Ultrasonic sensor using LED and secondly Ultrasonic sensor using LCD

3.1.1 Ultrasonic sensor using LED

The main aspect of using these two appliances is for knowing the distance measured and its intensity. The distance
measured value is displayed in LCD screen and the intensity of light comes from LED. Therefore by using these LED
and LCD we can measure the distance and also we can detect the object which mostly widely used in today’s
world.The following circuit diagram is shown in “Fig. 2”refers to Distance Indicator using LED.

¢ PRE S o R
) Qb b

Figure 2 Circuit diagram of Distance Indicator using LED

3.1.2 Ultrasonic sensor using LCD
The “Fig. 2.1” refers to Distance Indicator using LCD in which the distance between the sensor and object is
displayed. Here the potentiometer (variable resistor) is connected LCD for changing the intensity of screen.
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Figure 2.1 Circuit diagram of Distance Indicator using LCD

3.2 Connections

1. Wireless distance measurement system is used to measure the distance between two objects precisely. In this
particular project we are using an ultrasonic sensor to measure the distance and we placed the ultrasonic sensor on the
top of a servo motor to rotate it at a range of 15 degree to 165 degree. So by this angle range upto 400cm distance the
ultrasonic senses can locate and measure the distance of any object.

2. Now for the hardware port first we take a male to male jumper wire and connect it with 5V pin and connect the
other end to the positive rail of breadboard. Next we take another male to male jumper wire and connect it to the
‘GND’ pin of Arduino and we connect the other port to negative rail of the breadboard. After that we connect ‘Vcc’
and ‘GND’ pin of both ultrasonic sensor and servo motor to the positive and negative rail of the breadboard
respectively. Next we connect the trigger pin of ultrasonic sensor to ‘pin 9’ of Arduino board and we connect pin of
ultrasonic sensor to ‘pin 11’ of Arduino board and we connect the data pin of servo motor to ’pin 12’ of Arduino
board. And hence the connection of Arduino is completed. Next we write the code on Arduino IDE and burn it to the
Arduino board.

3. We use ‘processing 3.3.7° software. It is mainly programming language and environment built for the electronics
art and graphics used design. We use this software to locate the object on the computer screen. And print the distance
of the object measured by the ultrasonic sensor.

4. We use ‘processing IDE’ to write the code processing IDE similar to the ‘Arduino IDE’. And the ‘processing IDE’
communicate through serial communication with the *Arduino IDE’.

5.For the communication process we send the data received from ultrasonic sensor to the serial monitor with the same
additional characters. These data in the serial monitor will be later received by the ‘processing IDE’ and hence the
communication between Arduino IDE and processing IDE is completed.

6. Now we can see the distance of the object at which angle it is located as well as the location of the object in the
monitor.

3.3 Software Description

3.3.1 Arduino IDE

Arduino consists of both a physical programmable circuit board (often referred to as a microcontroller) and a piece of
software, or IDE (Integrated Development Environment) that runs on your computer, used to write and upload
computer code to the physical board. The programming language used first, the Arduino compiler/IDE accepts C and
C++ as-is. In fact many of the libraries are written in C++. Much of the underlying system is not object oriented, but it
could be. Thus, "The arduino language" is C++ or C.

I11. APPLICATIONS

> Driverless car.
> Robotics
> To measure the level of fuel in the aircraft fuel tank.
> Radar
IV. RESULTS

The proposed project the distance measurement system using ultrasonic sensor was divided into two devices
which were successfully designed and implemented. The first one is shown in figure 4.1 which was measures the
distance upto 400cm or 4m by deploying the output based on intensity of light (LED) and the tone (buzzer). The
circuit was tested to measure various distances and one particular object is shown in below figure 4.2. By using
ultrasonic sensor we were able to reduce cost and increase efficiency. This implementation has been the readily used
in the fast growing electronic industry.
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Figure 4.1 Input Image

Figure 4.2 Output of first model

The second device which we have designed using LCD that measures the object distance by displaying the actual
distance using ultrasonic sensor as shown in figure 4.3. The circuit was able to detect the object and display the actual
distance.
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Figre 4.3 Outpt of Ultrasonic sensor using LCD.

V. CONCLUSION

The main aspect of this project was implemented by using LED’s and LCD using ultrasonic sensor which was widely
used for calculating the accurate distance of any obstacle that we want to measure. The ultrasonic sensor device
senses the object and by the movement of object across it is calculated and in this project the distance between object
and sensor is been observed by the Light Emitting Diode (LED’s) and Liquid Crystal Display (LCD) based on the
object the distance is calculated by intensity of light or the accurate distance is displayed in the screen.

Here using of these devices is intense for two main reasons, the foremost thing of this project is meant for
physically challenged people and second aspect of using LCD to detect the object and known the accurate distance.
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