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Abstract-Smart scuba suit is a diving apparatus which helps 

diving much more comfortable and safe than conventional 

system.  Electronic control unit with embedded environmental 

sensor monitor the quality of air and ensure the diver has very 

comfortable  breathing, this system will also monitor the 

breathing pattern of driver to check if there are any implausible 

situation. 
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I. INTRODUCTION 

cuba diving is a form of underwater diving where the 

diver uses a self-contained underwater breathing apparatus 

(scuba) which is completely independent of surface supply, to 

breathe underwater. Scuba divers carry their own source of 

breathing gas, usually compressed air, allowing them greater 

independence and freedom of movement than surface-

supplied divers, and longer underwater endurance than 

breathhold divers. Open circuit scuba systems discharge the 

breathing gas into the environment as it is exhaled, and 

consist of one or more diving cylinders containing breathing 

gas at high pressure which is supplied to the diver through a 

regulator. They may include additional cylinders for 

decompression gas or emergency breathing gas. Closed-

circuit or semi-closed circuit rebreather scuba systems allow 

recycling of exhaled gases. The volume of gas used is reduced 

compared to that of open circuit; therefore, a smaller cylinder 

or cylinders, may be used for an equivalent dive duration. 

Rebreathers extend the time spent underwater compared to 

open circuit for the same gas consumption. 

The defining equipment used by a scuba diver is the 

eponymous scuba, the self-contained underwater breathing 

apparatus which allows the diver to breathe while diving, and 

is transported by the diver. As one descends, in addition to the 

normal atmospheric pressure at the surface, the water exerts 

increasing hydrostatic pressure of approximately 1 bar for 

every 10 m of depth. The pressure of the inhaled breath must 

balance the surrounding or ambient pressure to allow inflation 

of the lungs. It becomes virtually impossible to breathe air at 

normal atmospheric pressure through a tube below three feet 

under the water. 

 
Fig .1 Scuba diver 

II. PROPOSED SYSTEM 

Smart scuba suit is an integrated diving method to overcome 

the drawbacks of current system.The main features of this 

system are ease of breathing,so one can dive comfortably.It 

can log the environmental data like depth of water, pressure 

and temperature.Also provides the groundstation 

communication. 

 

 
 

Fig .2 Block Diagram 

 
Fig. 3 implemented model 

III. FEATURES 

 

A. Ease of breathing 

Usually the scuba diver inhale and exhale through a 

mouthpiece. Which should be held throughout the diving 

time. Smart scuba suit contains an air tight helmet equipped 

with environmental sensors and embedded control unit, 
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which allow the diver to breathe through nose. The air cavity 

in helmet will be initially supplied with fresh air, then the 

diver can breathe directly from the helmet and after some 

breath cycle, the air inside the helmet need to be fleshed out 

with fresh air, this is controlled by opening exhaust valve 

and open oxygen tank valve. Air quality of air inside the 

helmet will be continuously monitored by environmental 

sensor and oxygen supply valve will be controlled by 

associated embedded control unit. 

B. Breathing Pattern monitor 

The integrated pressure sensor in the helmet record the 

breath pattern by means of pressure variation of inside air 

when the diver breathe in / out. Inside pressure will increase 

when the diver breath out and it will decrease when he breath 

in. so by measuring the time gap between two maximum 

pressure / minimum pressure, we can find the frequency of 

the breathing. This measured and calculated frequency will 

be compared against lower and upper threshold continuously 

after every cycle, to check for any panic situation. In case of 

any abnormalities in the breathing cycle, the system will 

inform the ground station by means of integrated Wi-Fi 

transceiver   

 

Fig. 4 Breathing patterns and body oxygenation 

C. Environmental data logging 

Pressure, depth, temperature are recorded in each moment.So 

we can use this data for further references.Pressure sensor in 

suit can continuously check the depth of water and can warn 

the diver if the depth more than allowed range or, depth is 

not safe with current available air in the tank.Depth is 

calculated from the water pressure.For every 33 feet (10.06 

meters) you go down,pressure increases by 14.5 psi. 

 

Fig. 5 Pressure vs depth graph 

D. Electronic buoyancy control device(BCD) 

Buoyancy control is a matter of balancing the downward 

force of divers ballast weights against the upward 

force.When the two cancel out,diver is neutral and can hover 

in the water .This can be controlled by letting some air enter 

into the BCD air chamber.By adjusting the air one can adjust 

neutral height. Diver can activate tristate switch to select any 

of BCDmodes. The BCD modes are, 

1. Diver can ascend downward by removing the air 

collected in BCD air chamber. 

2. Diver can stay neutral by preciously inflating the 

BCD chamber. 

3. Swim upward by inflating more air to BCD chamber. 

 

Additional safety of BCD: 

when the integrated sensor detect an implausible situation 

in breathing pattern of diver,irrespective of the selected BCD 

mode by diver,the BCD valve open completely and inflate the 

BCD chamber very quickly resulting in the rise of the diver to 

the water surface.so that he can be rescued by the ground staff. 

IV. CONCLUSION 

Smart scuba suit will make scuba diving much comfortable and 

safe with its integrated sensors and smart control unit. Timely 

control of valves and real time monitoring of air quality make 

the system much reliable and safe. Current system lacks the 

monitoring and the safety of the diver. This system can 

continuously monitor the breath pattern of diver by digital 

signal processing of digital sensor data, such as pressure 

variation due to breathing. With help of integrated Wi-Fi 

module, one can track the status of diver from ground station. 

It also has a data logger like, depth, pressure, and water 

temperature which can be used for different studies. 

ACKNOWLEDGEMENT 

Behind every achievement lies an unfathomable sea of 

gratitude to those who actuated it, without them it would have 

never came into existence, to them we lay the word of 

gratitude imprinted within us. I would like to express my 

profuse gratitude to Thiru. E.S. Kathir, Chairmanand Mrs. 

Lavanya Kathir, Secretary of our college for providing extra 

ordinary infrastructure, which helped me in the completion of 

the project Phase I in time. I wish to express my sincere 

thanks to our respected Dr. P.Banumathi,B.E., MBA., 

M.Tech., Ph.D., Principal for all the blessing and help 

provided during the period of project work. I explore my 

gratitude to Dr M Kannan M.E, Ph.D, Head of the 

Department, Electronics and Communication Engineering, for 

permitting me to undertake this project as part of the 

curriculum. I am indebted to my project supervisor,Mrs 

N.Vijayalashmi, M.E,(Ph.D)., Associate Professor, for his 

constant help and creative ideas over the period of project 



International Journal of Latest Technology in Engineering, Management & Applied Science (IJLTEMAS) 

Volume VII, Issue II, February 2018 | ISSN 2278-2540 

 

www.ijltemas.in Page 115 
 

work. I am thankful to my faculty members of 

ECEdepartment for their continuous direction and guidance 

and timely support extended for me to carry out my project 

successfully. 

REFERENCES 

[1]. Clay Coleman (2004) “The Certified Diver's Handbook: The Complete 

Guide to Your Own Underwater Adventures”.  

[2]. https://www.scubadiving.com/training/basic-skills/6-secrets-buoyancy-

control. 
[3]. David Hanes (2012) “IoT Fundamentals: Networking Technologies, 

Protocols, and Use Cases for the Internet of Things” . 

[4]. Dennis Graver (2016) “Scuba Diving 5th Edition”. 
[5]. Jacob Fraden (2014) “Handbook of Modern Sensors: Physics, Designs, 

and Applications”. 

[6]. MaciejKranz (2012) “Building the Internet of Things: Implement New 
Business Models, Disrupt Competitors, Transform Your Industry”. 

 

 
 

 

 

 

 

 

 

 

 

https://www.scubadiving.com/training/basic-skills/6-secrets-buoyancy-control
https://www.scubadiving.com/training/basic-skills/6-secrets-buoyancy-control

