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ABSTRACT

This design introduces a mobile airbag system designed for fall protection for people from bike
accidents. the development of an integrated sensing system for the airbag deployment decision in an
intelligent jacket. A number of sensing systems have been developed and fused their opinions to give
an airbag deployment decision. The performance of the prototype system is estimated through several
test runs. The results proved that the airbag deployment decision is robust and intelligent and can be
retrofitted into vest/jacket with built-in airbag control. This unit consists of three-dimensional MEMS
accelerometers, a vibration detector, GSM, a GPS announcement 10T module, and a Micro Controller
Unit ( MCU). It records mortal information through the analysis of fall discovery. It also have a
notification system to alert the users caretakers or family members.

Keywords—mobile airbag, sensing system, notification system

1. Introduction

Fall is the most significant cause of injury for seniors and vehicle accident . These cascades are
because of numerous disabling fractures that could ultimately go in front to death due to
complications. Outstanding seniors ( over 75 times old) have fallen at least formerly a time, and 24
percent have severe injuries. This is a serious public health problem with a substantial impact on
health and healthcare costs. Among people affected by Alzheimer’s complaints, the probability of a
fall increases thrice. Caretaking of those persons can be bettered by using detectors that cover the
vital signs and conditioning of cases and ever communicate this information to their caregivers. The
consequences of a fall can vary from scrapes to fractures and in some cases lead to death. Indeed if
there are no immediate consequences, the long stay on the bottom for help increases the probability
of death from the accident. For this reason, fall discovery is an active area of exploration. In recent
times, unresistant monitoring results have entered into health monitoring systems in homes, supported
living surroundings, and nursing homes. In times of emergency, they respond quickly. Themajority of
research on cascades that use accelerometers focuses on figuring out how muchacceleration changes.
When the acceleration value exceeds a critical threshold, the fall is detected. The use of wearable and
active detectors provides better monitoring capability. A donation is made towards similar
standardization by collecting the most applicable parameters, data filtering ways, and testing
approaches from the studies done so far. State-of-the-art fall discovery ways were surveyed, pressing
the differences in their effectiveness at fall discovery. A standard database structure was created for
the fall study that emphasizes the most important rudiments of a fall discovery system that must be
considered for designing a robust system, as well as addressing the constraints and challenges. In
addition, fall exertion stroke- terns are particularly delicate to gain for training systems. These systems
successfully detect falls with perceptivity. still, fastening only on large acceleration can affect
numerous false cons from falls suchlike conditioning similar to aiding down snappily andrunning.
likewise, former studies used complex algorithms like support vector machine( SVM) and the Markov
modelto detect the fall. still, the delicacy of these systems has not been proven to be largely effective.
They also consume an excessive amount of processing resources and are unable toprovide real-time
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responses. In this paper, we propose a new bias grounded on MEMS accelerometersand gyroscope
chips. When a fall is detected, the microcontroller sends a signal to a motor connectedto the affectation
cartridge. A motor opens the cartridge and inflates the airbag before it hits the ground. When a fall is
detected, the ESP32 microcontroller uses GSM and GPS modules to shoot a warning communication
to the caregiver containing the stoner’s position and vital signs.

2. EXPERIMENTAL METHODS OR METHODOLOGY
Hardware Requirements:

+ ESP32 MICROCONTROLLER

* VIBRATION SENSOR

« MEMS SENSOR

« HEARTBEAT SENSOR

« ADC

+ MOTOR DRIVER

+ GEAR MOTOR

+ GSM

« GPS

« UART (Universal Asynchronous Receiver/Transmitter)

« SPI (Serial Peripheral Interface)

« POWER SUPPLY UNIT
software requirements

e ESP COMPILER

e EMBEDDED C LANGUAGE

e HTML BASIS

block diagram
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Step 1:-After wearing the vest the MEMS sensor, GPS and GSM module and the vibration sensor
will remain active the whole time

Step 2:-When the MEMS sensor detects the value dropping less than 45 degrees with respect to the
vest and ground and when a collision is detected by the vibration sensor they send a positive signal
to the microcontroller

Step 3:-When the above-mentioned criteria occur the microcontroller will turn the motor driver which
will in turn release the lock

Step 4:-After the lock is released the airbag will inflate to protect the user from impact and fall injuries
Step 5:-when the fall or collision is detected the microcontroller will send an SMS alert to the user’s
caretakers through the GSM module and also through 10T.

circuit diagram
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The below figure shows the circuit illustration of the Airbag system. This system is grounded upon
GPS and GSM Technology in order to compensate for the being health system, to descry the early
fall using the data acquired from the people and specifically designed to give better services and cover
cases of injury. With the nonstop advancement of MEMS fabrication technology, inertial detectors
like 3-axis accelerometers and 3- axis gyroscopes, which gets descry the change in speed and fete
falling, also triggers the airbag circuit. To keep the moment of the case complete with detectors in the
body, the wireless detectors are needed to be minimized and wearable. These detectors are twinkle
detectors and vibration detectors which are introductory conditions of cases while falling. The
vibration detector used then’s SW- 420 which is a perfection-integrated device. For controlling action
ESP32 microcontroller is used. It’s a 32-bit microcontroller with an inbuilt memory of 520KB of
SRAM and 3 periodical anchorages generally used with microcontrollers for programming.
Whenever the accident occurs by using the GPS, it’1l be suitable to get a particular position where the
accident occurs, also GSM sends the communication to authorized family members.

3. Results and Discussion

In this design, a simple medium regarding the forestallment of physical damage to the upper body
corridor of a bike rider in case he or she faces an accident has been demonstrated. In this medium, a
vest bedded with defensive airbags which are equipped with vibration and gyroscopedetectors is used.
These vibration detectors on passing a particular shockwave lesser than a certain threshold give a
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positive signal to the Arduino that the accident has passed and it needs to inflate the airbags. On
entering the signal, Arduino turns the motor incontinently to which a cinch is attached. Within many
nanoseconds, the cinch, attached to the inflator fully detached therefore puncturing it and the airbags
get inflated with the incoming CO2 that was preliminarilycompressed in the tube. Now, on activation
of the medium, the GPS GPRS GSM module sendsan SMS to the registered cell phone(perhaps the
number of a family member or caretaker) mentioning the location of the accident. likewise, The Heart
rate detectors for descry any abnormal heart rate of the victim. The Arduino prints the corresponding
result in an 10T alert, thereby giving the medical platoon an idea about his vital parameters and about
his condition.
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In the future, we will integrate an ultrasonic detector into the system to increase fall discovery
delicacy and enhance sequestration and data security by combining blockchain technologies with the
system to save data relating to senior persons. also, we will also try to incorporate bottom airbags
with PIR detectors operated using 10T bias for dependable and effective servicesso protection from
injuries as a result of the cascade is controlled. before experimenters used wearable airbags, and they
demanded the capability to cover the entire body. also, having to wear airbags at all times seems
bothersome for the senior who may formerly have declined health. So, in the future, we will try to
integrate bottom airbags with the PIR detectors. When the senior person falls, the detector perceives
the senior person’s fall stir and starts the motor to fill the airbag. So, when the senior person falls, the
airbag will blow up, and the senior personwill fall on it, and, this way, we will help people from
falling injuries.
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CONCLUSION

This paper proposed a detector-grounded fall discovery scheme. The system detects cascade using
MEMS detectors and vibration detectors which are mounted on the vest. We considered physiological
cascade, lower-position falls, falls on a single position, and swing falls, enhancing thecase’s falling
delicacy and saving the case’s life. Jackets and vests are the most loved fashion thing by everyone.
So on with its swish features, adding some further safety outfits will make it a good safety option for
a commuter. This system will help bikers to cover themselves during any exigencyconditions.

References

1. Ammar Hussein Mutlag, Siraj Qays Mahdi, Omar Nameer Mohammed Salim, A Comparative
Study of an Artificial Intelligence-Based Vehicle Airbag Controller Published in 2022 IEEE 18th
International Colloquium on Signal Processing andApplications (CSPA).

2. Ashok Kumar Thella, Vinay Kumar Suryadevara, Maher Rizkalla, Smart unit care for pre-fall
detection and prevention Published in 2016 IEEE National Aerospace and Electronics Conference
(NAECON) and Ohio Innovation Summit (OIS).

3. Chu, C.T.; Chang, C.H.; Chang, T.J.; Liao, J.X. ElIman neural network identifies eldersfall signal
based on second-order train method. In Proceedings of the 2017 6th International Symposium on Next
Generation Electronics (ISNE), Keelung, Taiwan, 23-25 May 2017; IEEE: New York, NY, USA,
2017; pp. 1-4.

4. Gabriele Rescio,Alessandro Leone, Pietro Aleardo Siciliano, Support Vector Machine for tri-axial
accelerometer-based fall detector, Published in IEEE International Workshop on Advances in Sensors
and Interfaces IWASI June 2013.

5. Lin, W.Y.; Chen, C.H.; Lee, M.Y. Design and Implementation of a Wearable Accelerometer-
Based Motion/Tilt Sensing Internet of Things Module and Its Application to Bed Fall Prevention.
Biosensors 2021, 11, 428

6. Himadri Nath Saha; Tanishq Banerjee; Suvrojit Kumar Saha; Arjun Dutta; Shuvam Ghosa,Smart
Motorcycle Vest Using Arduino and Vibration Sensing Module,Publishedin: 2018 9th IEEE Annual
Ubiquitous Computing, Electronics and Mobile Communication Conference (UEMCON)

7. Jeffin Gracewell, J.; Pavalarajan, S. Fall detection based on posture classification for smart home
environment. J. Ambient. Intell. Humaniz. Comput. 2021, 12, 3581-3588.

8. Kushal S. Patel; Sarvesh S. Patel,Method and apparatus for safety using inflated bags through
smart sports clothes,Published in: 2016 International Conference on Computing Communication
Control and automation (ICCUBEA).

9. Ramirez, H.; Velastin, S.A.; Meza, |.; Fabregas, E.; Makris, D.; Farias, G. Fall detectionand activity
recognition using human skeleton features. IEEE Access 2021, 9, 33532 33542.

10. Saleh, M.; Jeanne’s, R.L.B. Elderly fall detection using wearable sensors: A low cost highly
accurate algorithm. IEEE Sens. J. 2019, 19, 3156-3164.

11. Sankaran, S.; Thiyagarajan, A.P.; Kannan, A.D.; Karnan, K.; Krishnan, S.R. Design and
Development of Smart Airbag Suit for Elderly with Protection and Notification System. In
Proceedings of the 2021 6th International Conference on Communication and Electronics Systems
(ICCES), Coimbatre, India, 8-10 July 2021; IEEE: New York, NY,USA, 2021; pp. 1273-1278.

12. Toshiyo Tamura; Takumi Yoshimura; Masaki Sekine,A preliminary study todemonstrate the
use of an air bag device to prevent fall-related injuries,Published in: 2007 29th Annual International
Conference of the IEEE Engineering in Medicine and Biology Society.

13. Toshiyo Tamura; Takumi Yoshimura; Masaki Sekine,A study to demonstrate the use ofan air
bag device to prevent fall-related injuries,Published in: 2008 8th IEEE International Conference on
Biolnformatics and BioEngineering.

14, Toshiyo Tamura; Takumi Yoshimura; Masaki Sekine; Mitsuo Uchida; Osamu Tanaka,A
Wearable Airbag to Prevent Fall Injuries,Published in: IEEE Transactions onInformation Technology
in Biomedicine ( Volume: 13, Issue: 6, November 2009).

15. Yu, X.; Jang, J.; Xiong, S. Machine learning-based pre-impact fall detection and injury

@2023, IJETMS | Impact Factor Value: 5.672 | Page 427



14psy International Journal of Engineering Technology and Management Sciences
5 Website: ijetms.in Issue: 2 Volume No.7 March - April — 2023
DO1:10.46647/ijetms.2023.v07i02.051 ISSN: 2581-4621

prevention for the elderly with wearable inertial sensors. In Proceedings of the International
Conference on Applied Human Factors and Ergonomics, virtually, 25-29 July 2021; Springer: Cham,
Switzerland, 2021; pp. 278-285

16. Shwetasaibal Samanta Sahoo; Mousime Xalxo; B G Mukunda. "A Study on Tourist Behaviour
Towards Sustainable Tourism in Karnataka". International Research Journal on Advanced Science
Hub, 2, 5, 2020, 27-33. doi: 10.47392/irjash.2020.28

17.  Muniyandy Elangovan; Mohamed Y ousuf; Mohamed Nauman; Mohammed Nayeem. "Design
and Development of Delivery Robot for Commercial Purpose”. International Research Journal on
Advanced Science Hub, 4, 07, 2022, 192-197. doi: 10.47392/irjash.2022.047

18. Manikandan N; Swaminathan G; Dinesh J; Manish Kumar S; Kishore T; Vignesh R.
"Significant Attention in Industry and Academia for Wire Arc Additive Manufacturing (WAAM) -
A Review". International Research Journal on Advanced Science Hub, 4, 07, 2022, 198-204. doi:
10.47392/irjash.2022.048

19. Shoeb Ahmed Syed; Steve Ales; Rajesh Kumar Behera; Kamalakanta Muduli. "Challenges,
Opportunities and Analysis of the Machining Characteristics in hybrid Aluminium Composites
(Al6061-SiC-Al203 ) Produced by Stir Casting Method". International Research Journal on
Advanced Science Hub, 4, 08, 2022, 205-216. doi: 10.47392/irjash.2022.051

20. Ashima Saxena; Preeti Chawla. "A Study on the Role of Demographic Variables on Online
Payment in Delhi NCR". International Research Journal on Advanced Science Hub, 4, 08, 2022, 217-
221. doi: 10.47392/irjash.2022.052

21. Vishnupriya S; Nirsandh Ganesan; Ms. Piriyanga; Kiruthiga Devi. "Introducing Fuzzy Logic
for Software Reliability Admeasurement”. International Research Journal on Advanced Science
Hub, 4, 09, 2022, 222-226. doi: 10.47392/irjash.2022.056

22. GANESAN M; Mahesh G; Baskar N. "An user friendly Scheme of Numerical Representation
for Music Chords". International Research Journal on Advanced Science Hub, 4, 09, 2022, 227-236.
doi: 10.47392/irjash.2022.057

23. Nirsandh Ganesan; Nithya Sri Chandrasekar; Ms. Gokila; Ms. Varsha. "Decision Model Based
Reliability Prediction Framework". International Research Journal on Advanced Science Hub, 4, 10,
2022, 236-242. doi: 10.47392/irjash.2022.061

24. Vishnupriya S; Nithya Sri Chandrasekar; Nirsandh Ganesan; Ms. Mithilaa; Ms. Jeyashree.
"Comprehensive Analysis of Power and Handloom Market Failures and Potential Regrowth
Options™. International Research Journal on Advanced Science Hub, 4, 10, 2022, 243-250. doi:
10.47392/irjash.2022.062

25.  Minh Duc Ly; Que Nguyen Kieu Viet. "Improvement Productivity and Quality by Using Lean
Six Sigma: A Case Study in Mechanical Manufacturing”. International Research Journal on
Advanced Science Hub, 4, 11, 2022, 251-266. doi: 10.47392/irjash.2022.066

26. Ragunath A; Poonam Syal. "Net Zero Energy Buildings Initiatives - A Review". International
Research Journal on Advanced Science Hub, 4, 11, 2022, 267-271. doi: 10.47392/irjash.2022.067
27. Suresh P; Justin Jayaraj K; Aravintha Prasad VC; Abishek Velavan; Mr Gokulnath. "Deep
Learning for Covid-19 Identification: A Comparative Analysis". International Research Journal on
Advanced Science Hub, 4, 11, 2022, 272-280. doi: 10.47392/irjash.2022.068

28. Chirag H B; Darshan M; Rakesh M D; Priyanka D S; Manjunath Aradya. "Prediction of
Concrete Compressive Strength Using Artificial Neural Network™. International Research Journal
on Advanced Science Hub, 4, 11, 2022, 281-287. doi: 10.47392/irjash.2022.069

29. Minh Ly Duc; Que Nguyen Kieu Viet. "Analysis Affect Factors of Smart Meter A PLS-SEM
Neural Network™. International Research Journal on Advanced Science Hub, 4, 12, 2022, 288-301.
doi: 10.47392/irjash.2022.071

30. Lely Novia; Muhammad Basri Wello. "Analysis of Interpersonal Skill Learning Outcomes in
Business English Students Class". International Research Journal on Advanced Science Hub, 4, 12,
2022, 302-305. doi: 10.47392/irjash.2022.072

31. Ms. Nikita; Sandeep Kumar; Prabhakar Agarwal; Manisha Bharti. "Comparison of multi-class

@2023, IJETMS | Impact Factor Value: 5.672 | Page 428



raps, International Journal of Engineering Technology and Management Sciences
5 Website: ijetms.in Issue: 2 Volume No.7 March - April — 2023
DO1:10.46647/ijetms.2023.v07i02.051 ISSN: 2581-4621

motor imagery classification methods for EEG signals”. International Research Journal on Advanced
Science Hub, 4, 12, 2022, 306-311. doi: 10.47392/irjash.2022.073

32.  Aniket Manash; Ratan Kumar; Rakesh Kumar; Pandey S C; Saurabh Kumar. "Elastic properties
of ferrite nanomaterials: A compilation and a review". International Research Journal on Advanced
Science Hub, 4, 12, 2022, 312-317. doi: 10.47392/irjash.2022.074

33. Prabin Kumar; Rahul Kumar; Ragul Kumar; Vivek Rai; Aniket Manash. "A Review on coating
of steel with nanocomposite for industrial applications”. International Research Journal on Advanced
Science Hub, 4, 12, 2022, 318-323. doi: 10.47392/irjash.2022.075

34. Twinkle Beniwal; Vidhu K. Mathur. "Cloud Kitchens and its impact on the restaurant
industry”. International Research Journal on Advanced Science Hub, 4, 12, 2022, 324-335. doi:
10.47392/irjash.2022.076

35. T. Pravin, C. Somu, R. Rajavel, M. Subramanian, P. Prince Reynold, Integrated Taguchi cum
grey relational experimental analysis technique (GREAT) for optimization and material
characterization of FSP surface composites on AA6061 aluminium alloys, Materials Today:
Proceedings,Volume 33, Part 8, 2020, Pages 5156-5161, ISSN  2214-7853.
doi.org/10.1016/j.matpr.2020.02.863.

36. R. Ranjith, C. Somu, G. Tharanitharan, Venkatajalapathi.T, Naveenkumar M, Integrated
Taguchi cum Grey Relational Experimental Analysis (GREAT) for Optimization and Machining
Characterization of Cryogenic Cooled AA6063 Aluminium Alloys, Materials Today: Proceedings,
Volume 18, Part 7, 2019,Pages 3597- 605, https://doi.org/10.1016/j.matpr.2019.07. 291.

37. R. Devi Priya, R. Sivaraj, Ajith Abraham, T. Pravin, P. Sivasankar and N. Anitha. "Multi-
Obijective Particle Swarm Optimization Based Preprocessing of Multi-Class Extremely Imbalanced
Datasets". International Journal of Uncertainty, Fuzziness and Knowledge-Based Systems Vol. 30,
No. 05, pp. 735-755 (2022). Doi: 10.1142/S0218488522500209

38. M. S. N. K. Nijamudeen, G. Muthuarasu, G. Gokulkumar, A. Nagarjunan, and T. Pravin,
“Investigation on mechanical properties of aluminium with copper and silicon carbide using powder
metallurgy technique,” Advances in Natural and Applied Sciences, vol. 11, no. 4, pp. 277-280, 2017.
39. Pravin T, M. Subramanian, R. Ranjith,Clarifying the phenomenon of Ultrasonic Assisted
Electric discharge machining, “Journal of the Indian Chemical Society”, Volume 99, Issue 10, 2022,
100705, ISSN 0019-4522, Doi: 10.1016/}.jics.2022.100705

40. V.S. Rajashekhar; T. Pravin; K. Thiruppathi , “Control of a snake robot with 3R joint
mechanism”, International Journal of Mechanisms and Robotic Systems (IJMRS), Vol. 4, No. 3,
2018. Doi: 10.1504/IJMRS.2018.10017186

41. T. Pravin, M. Sadhasivam, and S. Raghuraman, “Optimization of process parameters of Al-
10% Cu compacts through powder metallurgy,” Applied Mechanics and Materials, vol. 813-814, pp.
603-607, 2010.

42. Rajashekhar, V., Pravin, T., Thiruppathi, K.: A review on droplet deposition manufacturing-a
rapid prototyping technique. Int. J. Manuf. Technol. Manage. 33(5), 362-383 (2019)
https://doi.org/10.1504/1IMTM.2019.103277

43. Rajashekhar V S, Pravin T, Thirupathi K, Raghuraman S.Modeling and Simulation of Gravity
based Zig-zag Material Handling System for Transferring Materials in Multi Floor Industries. Indian
Journal of Science and Technology.2015 Sep, 8(22), pp.1-6.

@2023, IJETMS | Impact Factor Value: 5.672 | Page 429


https://doi.org/10.1016/j.matpr.2019.07.%20291
https://doi.org/10.1504/IJMTM.2019.103277

	Keywords—mobile airbag, sensing system, notification system
	2. EXPERIMENTAL METHODS OR METHODOLOGY
	software requirements
	block diagram
	circuit diagram
	3. Results and Discussion
	CONCLUSION
	References

