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ABSTRACT: Temperature and Blood oxygen level is one of the most important parameters
of the human body. A lot of health issues are depending upon Body temperature and blood
oxygen level. There are various types of devices are available to measure those parameters.
But still, it leads to a lot of problems like high cost, size, accuracy, and more. To made a
solution for this problem, a plan to develop a project as low cost, compact size, and high
accuracy. In this project was using MAX30100, MPU6050, Arduino, OLED, and buzzer to
detect the body temperature and blood oxygen level. Body temperature and blood oxygen
was a major factor for most of the illness occurs in body. But if it was frequently
monitoring, it could able to control it.Before, it turned into a serious issue. Afterthe
pandemic, need to take care of temperature and blood oxygen level. So, this project would
be useful to detect and monitor those parameters.
KEY WORDS: Temperature sensor, Blood oxygen level sensor, Arduino, OLED display.
1. INTRODUCTION
The body had certain temperature to maintain itself as warm. If it lost it balanced
temperature, then there is a problem with body.So, checking the body temperature was
important. The body had the property of kept temperature within a safe range, even though
the outside temperature changes a lot. When bodywas too hot, the blood vessels in skin widen
to carry the excess heat to skin’s surface.When immune system detected a virus in body, it
sent the signals to the Hypothalamus, which created the heat, fever, a hot and hostile
environment that weakened the body.If temperaturewas higher than 100 degrees Fahrenheit,
it would indicate that body was fighting with some infection. By frequentlymonitoring the
body temperature can help to detect illness.Traditionally,body temperature was measured in
either axilla or rectum. Most guidelines on fever management are based on rectal
temperatures[12].Blood oxygen level was a measure of how much oxygen our red blood cells
are carrying. Our body closely regulated our blood oxygen level. Oxygen was not only
important for the respiration process, but also for brain, cell and blood circulation. Imbalance
in blood oxygen led to Confusion, headache, chest pain and rapid heartbeat. So, measuring
our blood oxygen level would help to know about body condition.
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2. EXISTING SYSTEM AND PROPOSED SYSTEM
A. Existing system model 1:
The existing system model one was used to measure the temperature of human body. The
MAX30205 temperature sensor was used in this application. This sensor had some
disadvantages like high cost and also this sensor is not a contactless temperature sensor.

Figure 1: Existing system model 1
B. Existing system model 2:
The existing system model two is used to measure the blood oxygen level. In the application,
they used a pulse oximeter to measure and monitor. This application had some disadvantages
like lack of efficiency.

Figure 2: Existing system model 2
PROPOSED SYSTEM:
This paper provided a platform for the measurement of temperature and Blood oxygen level
at low cost, which may have helpful for the public to do analysis on their own. The main
objective of this project was to measure the body Temperature and Blood oxygen level from
their remote location during this COVID period using a low-cost device. In this paper, the
MPU6050 and MAX30100 sensors would compare the normal values with the current
temperature and the Blood oxygen level. If temperature and blood oxygen level are normal it
will be indicated it as normal. Whenever any one of the parameters went to the abnormal
condition it wouldgive an indication through buzzer sound or any other display devices. Data
could be accessed by the patient himself, by doctor or patient’s family members [2].
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Figure. 3 Block diagram of proposed system
3. MATERIALS AND METHODS
A. Arduino Nano:
Arduino Nano board was a powerful board combined with low power architecture.
Itwas small and robust board. It embedded with a 9-axis inertial sensor which made this
board ideal for wearable devices. It had 20 digital I/O pins and 12 analog input pins. The
difference between Arduino Nano and Arduino Uno was size. Arduino with Ethernet
shield had been used for that purpose. Test results can be monitored by the patient in the
home itself as well as for the doctor in the remote location itself [3]. Because Arduino Uno
size was double the Arduino Nano. And also, the programming of Uno was often through
with Uno cable and Nano with Nano cable.
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Figure 4: Arduino Nano
B. MAX30100 Sensor:
It was an integrated pulse oximetry sensor. This sensor consisted of two LEDs. The first one
was Red and the one was Infrared.The coordinated chip MAX30100, which could work on
the circuit configuration, decrease framework impression, lessen the planning time and
framework power utilization [17]. The MAX30100 sensor had some devices that read the
values from emitting two wavelengths of light from two LEDs a red and an infrared one.
Then it would measured the absorbance of pulsing blood through a photodetector.

Figure 5: MAX30100 Sensor
C. MPU6050 Sensor:
MPU6050 sensor was usually used in motion processing devices. It could be able to
measured the temperature of human body. It was called as world first six dimension motion
tracking device.The data can be analysed which was received from different sensor nodes
with various distance such as 10cm,20cm,30cm and 40cm[1]. It wouldcaputure motion in X,
Y and Z axis at the same time.
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Figure 6: MPU6050 Sensor
D.OLED Display:
OLED was defined as Organic Light Emitting Diode. This technology was used in LEDs
in which the light was produced by organic molecules. This OLED does not need a backlight
like conventional LCD/ LED lights[26][27][28]. This type of organic material had a property
known as Electroluminescence (EL), which could help the material glow when stimulated by
a current or an electric field[29][30]. This type of display panel was considered the best
energy-saving display[31-34].

Figure 7: OLED display
E. Buzzer:
A buzzer was an electromagnetic,electromechanical, magnetic, mechanical, electroacoustic or piezoelectric audio signalling device. Piezoelectric buzzer was driven by an
oscillating electronic circuit and by any another audio signal source. A click, beep, or ring,
would indicate that a button had been pressed.
4. RESULT AND DISCUSSION:
This was a sample output of the project. OLED display wasshowing the value of the
temperature, Blood oxygen level and pulse rate. If the Temperature and Blood oxygen level
was not in normal level,it would indicate to the patient.
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Figure7: Body temperature and blood oxygen level monitoring device output

Figure8: Body temperature and blood oxygen level monitoring device output
5. CONCLUSION AND FUTURE SCOPE:
The past few years had witnessed an increased in the development of wearable sensors for
health monitoring systems.[5]The presented smart and Low-cost Temperature and Blood
oxygen level monitor was small, compact and advanced technology in the medical field. Here
continuously body temperature and blood oxygen level were monitored. This could be done
by measuring the level of temperature and Blood oxygen level in human body. This method
was used to overcome the high-cost measuring system of temperature and blood oxygen level
system. By using this device one can frequently check their body condition was in good
condition or not. They don’t need to go hospital daily to check their current condition. Being
in home itself we can analyse our data regarding health. If we found any changes in the
reading or data collected you could immediately go to the hospital for further
clarifications.Because, Temperatureand Blood oxygen level was the most talked topics in
every aspect of our life. After that pandemic scenario, we should check those parameters
regularly.
6. REFERENCE
[1]

[2]

[3]

M. U. H. Al Rasyid, “Wireless body area network for monitoring body temperature and
oxygen in blood” 2015 International seminar on Intelligent technology and its
applications Surabaya ,Indonesia pp.95-98
UL ISLAM, SAZZAD HOSSAIN RAFI, MD. MURAD MIAH, Md. “Remote health
monitoring system using wireless body area network” Global journal of research in
Engineering, Vol 19, issue 2019.
H. Mansor, A1 “Body temperature measurement for remote health monitoring system.
IEEE International conference on smart Instrumentation Conference on smart
instrument. Malasia pp 1-5.
756

International Journal of Aquatic Science
ISSN: 2008-8019
Vol 12, Issue 03, 2021

[4]
[5]

[6]

[7]

[8]
[9]

[10]
[11]
[12]
[13]
[14]

[15]
[16]

[17]

[18]

[19]
[20]

[21]

Sumit Majumder, Tapas Mondal, M. Jamal Deen “Smart health monitoring device”
State of the art sensor technology in canada-2017 vol-17, Issue 1.
HadiBanaee, Mobyen Uddin Ahmed and Amy Loutfi “Data Mining for wearable
sensors in HHealth monitoring systems” Sensor for globalized healthy living and
wellbeing. Vol-13, Issue 12,2013.
J. Liu, F. Xie, Y. Zhou, Q. Zou ,J. Wu, "A wearable health monitoring system with
multi parameter, " 6th International Conference on Biomedical engineering and
informatics, china 2013, pp. 332-336.
P. K. Maduri, Y. Dewangan, D. Yadav, S. Chauhan and K. Singh, "IOT Based Patient
Health Monitoring Portable Kit," 2020 Second International conference on advances in
computing communication control and networking , India , pp.513-516.
Rizwan et al., "A Review on the role of Nano communication in Future healthcare
systems a Big data analytics Perspective" IEEE Access, vol-6, pp.41903-41920, 2018.
E A Suprayitno, M R Marlianto and M I Mauliana “Measurement device for detecting
oxygen saturation in blood, heart rate and temperature. Journal of physics vol- 1402,
Issue 3, 2019.
J. Rubia-Rubia, A. Arias; A. Sierra, A. Aguirre-Jaime “Measurement of body
temperature in adult patients”, International journal of nursing. Vol-48, issue 7, 2011.
Ring, E.F.J. “Progress in the measurement of human body temperature” IEEE
Engineering in biology magazine vol-17, issue 4, 1998.
Dinesh Raj, Rakesh Lodha “ Intricacies of body temperature measurement” Indian
journal of paediatrics vol- 80, issue 3,2013.
Sund-Levander, Martha; Grodzinsky, Ewa “Assesment of body temperature
measurement options” British journal of Nursing, vol-22, Issue 16, 2013
E.Mark Haacke; Song Lai; Jürgen R. Reichenbach; Karthikeyan Kuppusamy; Frank “In
vivo measurement of blood oxygen saturation using magnetic resonance imaging. A
direct validation of the blood oxygen level dependent concept in functional brain
imaging” Vol-5, Issue 5, 1997.
K. B. Saçan and G. Ertaş, "Performance assessment of MAX30100 spO2 sensor”,
Medical technologies National congress, Trabzon, 2017, pp. 1-4.
Juillard, Laurent; Lerman, Lilach O, Kruger, David G, Haas, John A, Rucker, Brian C,
Polzin, Jason A, Riederer, Stephen J, Romero, Juan C. “Blood oxygen level dependent
measurement of accurate intra renal ischemia”. Vol-65, Issue 3, 2004.
J. Wan, Y. Zou, Y. Li and J. Wang, "Reflective type blood oxygen saturation detection
system based on sensor MAX30100" 2017 International Conference on Security, China,
pp. 615-619, 2017.
M. Kordic, M. D. Pajnić, D. Kuhinek and D. Ilić, "Development of virtual instrument
and current source for determination of firing pulse of electric detonators” 11th
International Conference on Measurement, Smolenice, 2017, pp. 167-170.
Antti Soivio, Mikko Nikinmaa, “The blood oxygen binding properties of hypoxicSalmo
Gairdneri” Journal of comparative physiology vol- 136, pages83–87, 1980.
Amid Keshavarzi, Mohsen Shahinpoor, Kwang J. Kim, Jeffrey W. Lantz, "Blood
pressure, pulse -rate, rhythm measurement using ionic polymer-metal composite
sensors," Proc. SPIE 3669, Smart Structures and Materials electroactive Polymer
Actuators and Devices, (1999).
S. Kelly, “Body temperature variability masking influences of body temperature
variability and a review of body temperature variability in disease” Alternative
Medicine Review, vol. 12, no.1, pp. 49-62, 2007.
757

International Journal of Aquatic Science
ISSN: 2008-8019
Vol 12, Issue 03, 2021
[22] M. Sund-Levander, C. Forsberg, and L. k. Wahren, “Normally oral,Rectal, tympanic
and axillary body temperature in adult men and women” Scan dinavian journal of
caring sciences, vol. 16, pp. 122-128,2002.
[23] B Balraj, A Sridevi, S Amuthameena, B Elizabeth Caroline, “Investigation on the
physical parameters and real time protection of distributed transformers using Iot”
Journal of Physics Vol-1717, Issue 1, 2021.
[24] R Karthikeyan, P Mahalakshmi, N Gowri Shankar, “Stand alone photo voltanic energy
hybrid generation system with MPPT for rural applications”. IEEE International
Conference
on
Computing,
Communications
and
Networking
Technologies(ICCCNT),Pages.1-6
[25] S. Banumathi, P Preethika, S Shangeetha, A Anusuya, “ IOT based Smart Energy
Manager for Low Voltage Consumers with Remote Monitoring and Control,”IOP
conference series materials science and Engineering , Vol-906, Issue1,2020.
[26] K. Yasoda, R. Ponmagal, K. Bhuvaneshwari, and K. Venkatachalam, "Automatic
detection and classification of EEG artifacts using fuzzy kernel SVM and wavelet ICA
(WICA)," Soft Computing, vol. 24, no. 21, pp. 16011-16019, 2020.
[27] Viji, N. Rajkumar, S. Suganthi, K. Venkatachalam, and S. Pandiyan, "An improved
approach for automatic spine canal segmentation using probabilistic boosting tree
(PBT) with fuzzy support vector machine," Journal of Ambient Intelligence and
Humanized Computing, pp. 1-10, 2020.
[28] K. Venkatachalam, A. Devipriya, J. Maniraj, M. Sivaram, A. Ambikapathy, and S. A.
Iraj, "A novel method of motor imagery classification using eeg signal," Artificial
intelligence in medicine, vol. 103, p. 101787, 2020.
[29] S. K. Vasudevan, K. Venkatachalam, H. Shree, R. B. Keerthana, and G. Priyadarshini,
"An intelligent and interactive AR-based location identifier for indoor navigation,"
International Journal of Advanced Intelligence Paradigms, vol. 15, no. 1, pp. 32-50,
2020.
[30] S. Subramaniyan, R. Regan, T. Perumal, and K. Venkatachalam, "Semi-Supervised
Machine Learning Algorithm for Predicting Diabetes Using Big Data Analytics," in
Business Intelligence for Enterprise Internet of Things: Springer, 2020, pp. 139-149.
[31] Punithavathani, D. Shalini, K. Sujatha, and J. Mark Jain. "Surveillance of anomaly and
misuse in critical networks to counter insider threats using computational
intelligence." Cluster Computing 18.1 (2015): 435-451.
[32] Sujatha, K., and D. Shalini Punithavathani. "Optimized ensemble decision-based multifocus imagefusion using binary genetic Grey-Wolf optimizer in camera sensor
networks." Multimedia Tools and Applications 77.2 (2018): 1735-1759.
[33] Chang, Jinping, Seifedine Nimer Kadry, and Sujatha Krishnamoorthy. "Review and
synthesis of Big Data analytics and computing for smart sustainable cities." IET
Intelligent Transport Systems (2020).
[34] Song, Hesheng, and Carlos Enrique Montenegro-Marin. "Secure prediction and
assessment of sports injuries using deep learning based convolutional neural
network." Journal of Ambient Intelligence and Humanized Computing 12.3 (2021):
3399-3410.

758

