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ABSTRACT

The project is designed to develop distance measurement system using ultrasonic waves and interfaced with
arduino. We know that human audible range is 20 Hz to 20 kHz. We can utilize these frequency range waves
through ultrasonic sensor HC-SR04.The advantages of this sensor when interfaced with arduino which is a control
and sensing system, a pro per distance measurement can be made with new techniques. As large amounts are spent
for hundreds of inflexible circuit boards, the arduino will allow business to bring many more unique devices. This
distance measurement system can be widely used as range meters and as proximity detectors in industries. The
hardware part of ultrasonic sensor is interfaced with arduino. This method of measurement is efficient way to
measure small distances precisely. The distance of an obstacle from the sensor is measured through ultrasonic
sensor. After knowing the speed of sound the distance can be calculated.
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1. INTRODUCTION

Today’s the developing world shows various adventures in every field. In each field the small requirements are very
essential to develop big calculations. By using different sources we can modify it as our requirements and
implement in various field. In earlier days the measurements are generally occur through measuring devices. But
now a day’s digitalization as is on height. Therefore we use a proper display unit for measurement of distance. We
can use sources such as sound waves which are known as ultrasonic waves using ultrasonic sensors and convert this
sound wave for the measurement of various units such as distance, speed. This technique of distance measurement
using ultrasonic in air includes continuous pulse echo method, a burst of pulse is sent for transmission medium and
is reflected by an object kept at specific distance. The time taken for the sound wave to propagate from transmitter
to receiver is proportional to the distance of the object. In this distance measurement system we had ultrasonic
sensor HC-SR04 interfaced with arduino UnoR3. Programming and hardware part of ultrasonic sensor interfacing
with arduino UnoR3.

2. WORKING PRINCIPLE

The HC-SRO04 Ultrasonic (US) sensor is an ultrasonic transducer that comes with 4 pin interface named as Vcc,
Trigger, Echo, and Ground. It is very useful for accurate distance measurement of the target object and mainly
works on the sound waves. As we connect the module to 5V and initialize the input pin, it starts transmitting the
sound waves which then travel through the air and hit the required object. These waves hit and bounce back from
the object and then collected by the receiver of the module. Distance is directly proportional to the time these waves
require to come back at the receiving end. The more the time taken, more the distance will be.

The waves will be generating if the Trig pin is kept high for 10 ps. These waves will travel at the speed of sound,
creating 8 cycle sonic burst that will be collected in the Echo pin. The echo pin remains turned on for the time these
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waves take to travel and bounce back to the receiving end. This sensor is mainly incorporated with Arduino to
measure the required distance. Following formula is used to calculate the distance of the object.
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Fig:1 Port Connections

Where S is the required distance, V is the speed of sound and t is the time sound waves take to come back after
hitting the object. We need to divide the value by 2 because time will be double as the waves travel and bounce
back from the initial point. Dividing it by 2 will give the actual distance of the target object.

3. APPLICATIONS

HC-SR04 comes with a wide range of applications mainly targeting distance and direction measurements.
Following are the major applications it can be used for.

. Speed and direction measurement
. Wireless charging

. Humidifiers

. Medical ultrasonography

. Burglar alarms

. Embedded system

. Depth measurement

. Non-destructive testing
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Fig 2: Block Diagram

5. RESULT AND DISCUSSION

The HC-SRO04 ultrasonic sensor uses SONAR to determine the distance of an object just like the bats do. It offers
excellent non-contact range detection with high accuracy and stable readings in an easy-to-use package from 2 cm
to 400 cm or 17 to 13 feet.
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6. CONCLUSION

Distance measurement using ultrasonic sensor and arduino consist of a transmitter part of ultrasonic module units
ultrasonic high frequency waves in the form of polices after collision of these wares with any object, these wares
detected by microphone time taken by these wares from transmitter and receiver is used to measure distance from
any object. We had used a ultrasonic sensor module of HC-SR04, because this ultrasonic module is initiated with
pulse of 10us. The distance from any object is calculated from Distance =speed*time. The human audible range can
be converted measure the distance precisely manner.

6. FUTURE SCOPE

1. New prototyping hardware & capability & interfacing with other consumer elatrone/tv/smartphones & flooding
of shields.

2. Mining equipment’s may require where entail.

3. Ac ready compatible with many major simulation software like MATLAB & lab view, we may see even move
flexible programming environment & development option.

4. Using temp. Compensation, it can be used over wide temp range

6. REFERENCES

[1]“Basic circuit Analysis” by k.v.v murthy

[2]“Digital circuit /Digital Integrated Budronies “by H.Taub D .schilling

[3]“Transduces & instrumentation sensory” by D.V.S mothy.

[4] Shakya, Harish & Radha, Sundar & Kushwaha, Ajay & Thakur, Rakhi & Rai, Anurag & Kumar, Praveen &

Sivasubramanian, M. & Jaikumar, R. & .V, Venkataramanan & Chandragandhi, S. & Abera, Worku. (2022).

Internet of Things-Based Intelligent Ontology Model for Safety Purpose Using Wireless Networks. Wireless

Communications and Mobile Computing. 2022. 10.1155/2022/1342966.

[5] Praveen Reddy, “Smart Electronic Carrier in Shopping Malls Using Rfid and Zigbee”, Journal Of

Optoelectronics Laser ISSN:1005-0086, Volume 40 Issue 12, 2021 DOI: 10050086.2021.12.3

[6] Praveen Reddy,” Design and analysis of efficient adaptive equa lizers for wireless communication

application”, IEEE Xplore Part Number: CFP21V66-ART; ISBN: 978-1-6654-2867-5, doi:
10.1109/ICESC51422.2021.9532774

[7] Praveen Reddy "Fruit Disease Detection and Identification Using Image Processing” International ~ Research

Journal of Engineering and technology", Volume 8 Issue 2 February 2021.

[8] Praveen Reddy “Intelligent Automatic Car Washing System With Sensor Triggered Conveyor Belt"IRE

Journals VVolume 3, Issue 6 December 2019.

[9] Praveen Reddy and Dr.Baswaraj Gadgay,“Low-Latency RLS Architecture for FPGA implementation with High

throughput adaptive Applications”, Journal of Radio and Television Broadcast, Vol 3, No.2,pp.1 -6,(2018).

[10] Preethi, A., & Reddy, P. K. (2022, August). Survey on Smart Agriculture a Roadmap for India: Role of loT, Al.
JETIR2303864 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1434



http://www.jetir.org/

© 2023 JETIR March 2023, Volume 10, Issue 3 www.jetir.org (ISSN-2349-5162)

In 2022 3rd International Conference on Electronics and Sustainable Communication Systems (ICESC) (pp.
434-439). IEEE. doi: 10.1109/ICESC54411.2022.9885700

[11] Dr. Praveen Reddy*, Dr. SSPM Sharma B, Nanditha Krishna & Mohammed Manzoor Hussain. (2022). Smart
Electronic Carrier in Shopping Malls Using Rifid and Zigbee. Journal of Optoelectronics Laser, 40(12), 116—-122.
Retrieved from http://www.gdzjg.org/index.php/JOL/article/view/217

[12] Kumar Shakya, H., Sundar, R., Kushwaha, A., Thakur, R., Rai, A. S., Reddy, P. K., ... & Abera, W. (2022). Internet
of Things-Based Intelligent Ontology Model for Safety Purpose Using Wireless Networks. Wireless
Communications and Mobile Computing, 2022. https://doi.org/10.1155/2022/1342966

[13] Reddy, P., & Gadgay, B. (2018). Low-Latency RLS Architecture for FPGA implementation with High throughput
adaptive Applications. Journal of Radio and Television Broadcast, 3(2).
https://core.ac.uk/download/pdf/230494031.pdf

[14] Sharma, Manoj and Bhatnagar, Ekansh and Puri, Kartik and Mitra, Amitav and Agarwal, Jatin, A Survey of RISC-
V CPU for loT Applications (February 12, 2022). Proceedings of the International Conference on Innovative
Computing & Communication (Icice) 2022, Available at
SSRN: https://ssrn.com/abstract=4033491 or http://dx.doi.org/10.2139/ssrn.4033491

[15] Gomes, T., Sousa, P., Silva, M., Ekpanyapong, M., & Pinto, S. (2022). FAC-V: An FPGA-Based AES Coprocessor
for RISC-V. Journal of Low Power Electronics and Applications, 12(4), 50.
https://doi.org/10.3390/jlpea12040050.

JETIR2303864 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 1435


http://www.jetir.org/
http://www.gdzjg.org/index.php/JOL/article/view/217
https://doi.org/10.1155/2022/1342966
https://core.ac.uk/download/pdf/230494031.pdf
https://ssrn.com/abstract=4033491
https://dx.doi.org/10.2139/ssrn.4033491

