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Abstract

On 1ith March 2020, the World Health Organization quoted the COVID-19 outbreak as a Pandemic. The
electronic mask has been designed and developed at that moment for protection from inhaling coronavirus,
influenza virus, and very small microbes that are transmitted from the air. The SARS-CoV-2 has become an imperil,
at the present moment causing remarkable demands on health technologies across the globe. The present work
demonstrated a wearable mask equipped with an active sensor that would continuously monitor the health
parameters of the person. In the wearing mask, a mist maker module is used to give protection to the user. This
electronic mask- is integrated into sensors, battery, and sanitizer spray. This is an ecosystem aiming to prevent and
control the spreading of respiratory viruses. Our product has more filtration efficiency than other ordinary face
masks as a three-layer filtration system is present. With the comparison between the market-available mask and our
product, our product shows 99.97% efficiency. It automatically measures body temperature and it has sufficient
accuracy to control the presence of CO.. It is a new type of mask with active air supply and breathing and it can
also detect some physical parameters.
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Introduction

The coronavirus disease COVID-19 or SARS-CoV-2 virus was first reported to the World Health Organization (WHO) in
Wuhan, China, in December 2019. Based on their sizes, the respiratory droplets can be separated into two primary groups:
aerosols that are less than 5 um in diameter and droplets that are greater than 5 um [1]. Droplet transmission is distinct from
airborne transmission, which involves the existence of microorganisms within droplet nuclei [2]. Droplets typically settle within
1-2 meters due to gravitational forces, although lighter aerosols can travel for extended distances of several meters. The virus is
spread through respiratory droplets that are produced when an infected person sneezes, coughs, or even speaks. These respiratory
droplets transmit the virus. While direct contact with an infected person who is coughing or sneezing and transferring the
infection to any surface that could distribute it to other people is the primary way that the virus spreads [3]. The new coronavirus
can be transmitted by both tiny and big droplets, with small droplets posing a greater risk than large droplets since they may
remain airborne for longer periods [4]. Many nations passed legislation regulating the use of masks [5,6], and masks have
become a daily requirement, even in people's social life. In early 2022, there was a widespread belief that the COVID-19 virus,
like common cold flu viruses, could become endemic [7]. The lack of expertise and insufficient understanding of COVID-19
hampers current improvements in the respirator and face mask research, product development, and production [8]. Wearable
gadgets called electronic masks can take the place of standard, disposable hygiene masks. By observing how users interact with
masks in various settings, the job was developed. The wearability of the electronic mask is being evaluated for the first time, and
this approach to evaluation could increase user convenience [9]. The previous 10 years have seen a variety of studies on face
mask appliances. Numerous more good works have been completed, including disclosing novel treatment regimens, evaluating
the efficacy, introducing and contrasting different anchoring systems, and many others [10]. However, the pandemic has exposed
significant shortcomings in the capacity to produce and increase global manufacturing of effective surgical-grade face masks.
Many researchers have thus concentrated their attention on the creation of inexpensive, smart, and efficient face coverings [11].
Many people are involved in providing smart healthcare, including individuals, hospitals, and research organizations. It is an
organic totality that encompasses several aspects, including hospital administration, health decision-making, illness prevention
and monitoring, diagnosis, and treatment [12]. A quick fix is required to stop the virus from spreading, and this can be
accomplished by adhering to WHO guidelines that call for wearing face masks and avoiding close contact with others [13]. The
WHO anticipated in early March 2020 that 89 million masks will be required each month for medical purposes alone,
underscoring the need of focusing the availability of medical masks and respirator-type masks for medical usage [14]. Examples
of common passive devices that reduce the transmission of suspended infections include surgical masks, N95 masks, and face
coverings. These passive devices place an aerosol-filtering barrier between the user's nasal and mouth cavities and the
environment. Our product cut the limitations of passive masks by using sensors, HEPA filters, and mist spray modules. The
present solution determines ambient air quality using an onboard controller. The application also gives users the option, if
necessary, to bypass the onboard control system and manually operate the mist generator module. This smart electronic mask
triggers a piezoelectric actuator to produce a mist spray if necessary [15]. The initial and greatest import of this humanitarian
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effort is filtering based on the face mask. The use of automatic temperature detection is the second and equally significant phase.
Arduino UNO board and temperature sensors are used to detect the temperature. For instance, the buzzer sounds like a warning
if someone with a body temperature greater than 38 degrees. The sanitizer mist module is integrated into our electronic smart
face mask. So, the person who used this mask can sanitize himself or herself automatically.

Methodology
1.1 Block Diagram
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Figure 1. Block Diagram of an Electronic Smart Face Mask

The ultrasonic sensor, buzzer, and 5V relay are just a few of the components that receive power when the Arduino board is
powered by a USB connection. There are three batteries: the first powers the relay, the ultrasonic sensor, the Arduino board, and
the buzzer. The sanitizer sprayer machine is powered by the second source and the temperature detector by the third. When the
ultrasonic sensor (HC-SR04) is turned on successfully, it begins to broadcast ultrasonic waves using the transmitter, and if it
encounters any obstructions within a predetermined distance as specified in the program, it reflects the receiver. When the sound
is received again, it sends a signal to the Arduino UNO Board for additional processing. After the board processes the signal, it
triggers the necessary circuit according to the program; if the range is 3 feet, the buzzer will be triggered, and if it is 20 cm, the
Sv relay will be triggered. The 5v relay is connected to the Arduino board, the common pin is connected to the negative supply
of the secondary battery, and the normally open pin is connected to the negative terminal of the battery. The buzzer will activate
if the signal is reflected from the item at a distance of three feet, and the sanitizer dispenser unit will activate if the signal is
reflected at a distance of twenty centimeters. Using a mist maker, the sanitizer in the container is transformed into mist before
being released for sanitization. In the second section of the mask, which is worn at all times, a temperature detector has been
employed to measure our body temperature. When the mask comes into touch with our bodies, a sensor inside the mask measures
our body temperature and transmits the data to the processing and display portion, where the temperature is shown. This function
allows others to promptly take protective measures by alerting them to any changes in their body temperature. Additionally, the
mask has a three-layer filtering mechanism that aids infiltration. This autonomous, rechargeable mask has a few cutting-edge
features. The sanitizer dispenser battery may be charged via the micro-USB connector. We may also use a power bank with the
mask for a prolonged duration of work to improve the experience. Even though the preceding description and the figures that are
linked to this document have been used to describe the present invention, new ideas, and techniques may lead to alterations. To
make our invention as capable of solving problems in the real world as possible, these will occasionally be incorporated. We
may also utilize a power bank of 5 volts in conjunction with the mask for extended periods to improve the experience. Even
though the preceding description and the figures that are linked to this document have been used to describe the present
invention, new ideas, and techniques may lead to alterations. To make our innovation as capable of fixing issues in the actual
world as possible, these will occasionally be integrated.

1.2 Schematic Diagram
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Figure 2. Schematic Diagram of an Electronic Smart Face Mask
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1.3 Overall Framework
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Figure 3. Working Flowchart of Electronic Smart Face Mask

1.4 Operational Principles

The Arduino board controller is used to connect to and manage the LM35 sensor, which has an operational temperature range of
-55 °C to +150 °C. By merely connecting the sensor to the analog pin on the Arduino board controlle—which already has an
internal ADC—we can simplify our additional computation problem. This configuration is positioned within the mask such that
the sensor faces the nostrils. The air particles in the hallway allow the sensor to detect the wearer's body temperature, and the
sensor's linearity property allows it to translate the analogous voltage into the desired electrical quantity [16]. Since the average
human body temperature ranges between 97- and 99 degrees Fahrenheit (36.1 and 37.2 degrees Celsius), any changes or
modifications can be a major sign that certain vital parameters are abnormal. Maintaining a distance of at least one meter
between people so that they do not come into touch with one another is known as social distancing and is a tried-and-true method
for efficiently stopping the transmission of the virus [17]. The ultrasonic sensor in this block diagram detects the object; the
output of the ultrasonic sensor is applied to the LM38, a non-contact IR temperature sensor built on a high voltage analog
temperature sensor; and the electric output of the LM38 is fed to the Arduino UNO. If the temperature of a person is higher than
normal, the buzzer begins to buzz. The Smart Mask's energy management system is a key component. Customer satisfaction
depends heavily on battery life. We used LI-PO battery which is rechargeable. The HEPA filter for filtration can also be changed
according to our necessity.

Result and Implementation

1.5 Framework Implementation as Hardware

Figure 4. Hardware Implementation of an Electronic Smart Mask

The weight of the smart electronic mask is 100gm with the sensor on board. The face cover width of this mask is
12cm and the face cover height is 10cm. After the cleaning procedure, another significant factor that has been
examined has been the facemask's comfort while being worn. The total manufacturing cost of our product is
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Rs.1000 to Rs.1200 including the electronics. In our product digital technology has been used to measure
temperature, an infrared thermometer without contact. The motor sprays because the sanitization procedure is
simulated appropriately by a software-based device circuit. The motor sprays because the sanitization procedure is
simulated appropriately by a software-based device circuit. For the sanitization process, a mist module is used.
Conclusion

Face mask demand and cost have dramatically increased as a result of the COVID-19 pandemic's widespread
presence in the world, especially in the early stages of the outbreak. For the world to continue to run smoothly and
safely in the face of the deadly virus, the pandemic has put the survival of all life on Earth in danger [21]. Choosing
the best face mask to protect the wearer from the transmission of the SARS-CoV-2 virus under all circumstances is
a difficult task, even though there is a wide variety of commercial masks available on the market. This is especially
true given the current commercial availability of face masks of the same type but with different shapes and filtering
properties. This is because using face masks, hand sanitizer, and maintaining a social distance from others are the
only lines of defense currently available to people, especially those who are immunocompromised. One of the best
ways to stop the coronavirus from spreading would be to recognize the symptoms of the infection as soon as
possible. One of the best methods for preventing the transmission of the virus is social safety distance, which lowers
the potential exposure to infectious particles [22]. Different types of tests were conducted: some focused just on
measuring temperature, others were created with sanitization in mind, and yet others were meant to look for face
masks. Body temperature sensing, sanitization, and social distance maintenance are all components of this
electronic smart face mask, which is an integration of all three. Our electronic smart mask provides a novel
monitoring system for the real-time early detection of coronavirus. There are several situations when it is essential
to directly measure or at the very least monitor high temperatures [23]. In a crowd, the intelligent mask can identify
people with elevated body temperatures and display the information. A significant role has been performed by
wireless sensors in several sectors for data collecting [24]. Implantable medical devices are affixed to people's
bodies via surgery or other clinical procedures to carry out particular tasks [25]. This mask has no negative effects
on either our bodies or others nearby. Industrial AC drive systems based on FOC (Field Oriented Control) are
currently very close to becoming ideal [26]. In the modern period, any nation's economy is dependent on its use of
energy [27]. A triple-layer protection mask with an automatic safety, sanitization, and temperature detection system.
With the ability to detect our body temperature, this mask can be used for safety and sanitization purposes.

Reference

[1] El-Atab, N., Mishra, R. B., & Hussain, M. M. Toward nanotechnology-enabled face masks against SARS-CoV-2 and
pandemic respiratory diseases. Nanotechnology, 33(6), 2021.

[2] Abboah-Offei, M., Salifu, Y., Adewale, B., Bayuo, J., Ofosu-Poku, R., & Opare-Lokko, E. B. A. A rapid review of the
use of face masks in preventing the spread of COVID-19. International Journal of nursing studies advances, 3, 2021.

[3] Huang, H., Fan, C., Li, M., Nie, H. L., Wang, F. B., Wang, H., ... & Huang. COVID-19: a call for physical scientists and
engineers. ACS Nano. 14(4), 2020.

[4] Clase, C. M., Fu, E. L., Ashur, A., Beale, R. C., Clase, I. A., Dolovich, M. B, ... & Carrero, J. J. Forgotten technology in
the COVID-19 pandemic: filtration properties of cloth and cloth masks—a narrative review. In Mayo Clinic
Proceedings (Vol. 95, No. 10, pp. 2204-2224). Elsevier, (2020, October).

[5] Howard, J., Huang, A., Li, Z., Tufekci, Z., Zdimal, V., van der Westhuizen, H. M., ... & Rimoin, A. W. An evidence
review of face masks against COVID-19. Proceedings of the National Academy of Sciences, 118(4), 2021.

[6] Gostin, L. O., Cohen, I. G., & Koplan, J. P. Universal masking in the United States: the role of mandates, health
education, and the CDC. Jama, 324(9), 837-838, 2020.

[7]1 Suo, J., Liu, Y., Wu, C., Chen, M., Huang, Q., Liu, Y., ... & Li, W. J. Wide-Bandwidth Nanocomposite-Sensor
Integrated Smart Mask for Tracking Multiphase Respiratory Activities. Advanced Science, 9(31), 2022.

[8] Ogbuoji, E. A., Zaky, A. M., & Escobar, I. C. (2021). Advanced research and development of face masks and respirators
pre and post the coronavirus disease 2019 (Covid-19) pandemic: a critical review. Polymers, 13(12), 1998.

[9] Ke, C., Bingyan, C., Changyu, L., Peisen, F., Yulin, G., & Yan, Z. Circuit system design and test for single ultrasonic
detection sensor. In 2017 13th IEEE International Conference on Electronic Measurement & Instruments (ICEMI) (pp.
291-297). IEEE, (2017, October).

[10] Zhang, X. H., Zhang, H., Chen, X. H., Wang, X. Q., & Feng, J. Q. (2011). A method to precisely measure ultrasonic
transmission time. Transactions of Beijing Institute of Technology, 31(6), 717-721.

[11] Carullo, Parvis M. An ultrasonic sensor for distance measurement in automotive applications. IEEE Sens J. 1(2):143,
2001.

[12] Tian, S., Yang, W., Le Grange, J. M., Wang, P., Huang, W., & Ye, Z. Smart healthcare: making medical care more
intelligent. Global Health Journal, 3(3), 62-65, 2019.

[13] Alturki, R., Alharbi, M., AlAnzi, F., & Albahli, S. Deep learning techniques for detecting and recognizing face masks:
A survey. Frontiers in Public Health, 10, 2022.

PAGE NO: 268



Journal of Systems Engineering and Electronics (ISSN NO: 1671-1793) Volume 34 ISSUE 12 2024

[14] World Health Organization. (2020). Shortage of personal protective equipment endangering health workers
worldwide. Newsroom, March 3, 2020.

[15] Alladi, T., Chamola, V., Sikdar, B., & Choo, K. K. R. Consumer IoT: Security vulnerability case studies and
solutions. IEEE Consumer Electronics Magazine, 9(2), 17-25, 2020.

[16] Selvadass, S., Paul, J. J., Bella Mary I, T., Packiavathy, I., & Gautam, S. (2022). IoT-Enabled smart mask to detect
COVID-19 outbreak. Health and Technology, 12(5), 1025-1036.

[171 World Health Organization. Advice for the public on COVID-19—World Health Organization. World Health
Organization. 2021.

[18] Demirddven, A., & Baysal, T. The use of ultrasound and combined technologies in food preservation. Food Reviews
International, 25(1), 1-11, 2008.

[19] Nazeeri A, Hilburn I, Wu D-A, Mohammed K, Badal D Y, Chan M, Kirschvink J 2020 medRxiv. (Accessed on
September 24, 2021).

[20] Tcharkhtchi, A., Abbasnezhad, N., Seydani, M. Z., Zirak, N., Farzaneh, S., & Shirinbayan, M. “An overview of
filtration efficiency through the masks: Mechanisms of the aerosols penetration”. Bioactive materials, 6(1), 106-122,
2021.

[21] Rahman, R. Automatic Temperature Detection and Sanitization with Authorized Entry using Face Mask
Detection”. Journal of Electronics, 4(3), 168-181, 2022.

[22] Gomez-de-Gabriel, J. M., Rey-Merchan, M. D. C., Lopez-Arquillos, A., & Fernandez-Madrigal, J. A. (2022).
Monitoring Worker Exposure to COVID-19 and Other Occupational Risks Using BLE Beacons. Journal of
Sensors, 2022.

[23] Mikolajek, M., Martinek, R., Koziorek, J., Hejduk, S., Vitasek, J., Vanderka, A., ... & Hercik, R. (2020). Temperature
measurement using optical fiber methods: overview and evaluation. Journal of Sensors, 2020.

[24] Liu, H., Zhu, M., Li, Y., Zhang, C., Bie, Y., & Zhang, H. Design of wireless sensor body measurement information
acquisition system for college students’ physical health management. Journal of Sensors, 2021.

[25] Fouad, H., Kamel, H., & Youssef, A. Voltage-Booster for CMOS Wide-Band High-Precision Rectifier of Energy
Harvesting for Implantable Medical Devices in Internet of Bodies (I0B) Telemedicine Embedded System.

[26] Quang, N. P., Ha, V. T., & Trung, T. V. A new control design with dead-beat behavior for stator current vector in three-
phase AC drives. International Journal of Electrical and Electronics Engineering, 5(4), 1-8, 2018.

[27] Nayab, A. T. Mohsin, R. N. Muhammad, A. Irfan. Experimental Study on Power Quality Analysis of Hybrid
Energy System. SSRG International Journal of Electrical and Electronics Engineering,9(4),7-18, 2022.

PAGE NO: 269



