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Abstract—The aim of this paper is to develop an emotions
monitoring system. That can be used by a person to track his or
her mental state. It can be used for improving the mental health of
a person. People will be able to identify what is causing them stress,
and they will be able to find solutions to relieve it using this system.
This device monitors the emotions of a person based on the
electrical conductivity of the skin. This device measures the pulse
rate and Galvanic Skin Response (GSR) value and determines the
emotion of the person. When there is an emotional arousal then the
electrical conductivity of the body changes because of the sweat.
The electrical conductivity can increase or decrease based on the
kind of activity. Changes can be seen in the pulse value of the body
also simultaneously. The Galvanic Skin Response (GSR) and Pulse
Rate Sensor readings are processed by the Arduino Uno. The GSM
module is coupled to an Arduino, which sends a notice to the
person's registered mobile phone about his or her mental health.
It can be used by doctors to observe the patients undergoing
surgeries etc. It can also be used as a personal care device.

Keywords—Stress, Emotions, Galvanic Skin Response (GSR),
Global System for Mobile Communication (GSM), Arduino
(Microcontroller), Pulse Rate.

|.INTRODUCTION

In today's society stress and anxiety problems are very much
common. Not only adults but teenagers nowadays are also
depressed. Your body's response to any form of demand or
threat is stress. The body's defences kick into high gear when it
detects threat, whether real or imagined, in a quick, instinctive
process known as the "fight-or-flight" reaction or the "stress
response” [1].

A human can go through many health issues that are related
to stress. Stress can cause or exacerbate a variety of health
issues, including depression and anxiety, pain of any type, sleep
disorders, autoimmune disorders, digestive disorders, skin
illnesses such as eczema, heart disease, weight concerns,
reproductive concerns, and cognitive and memory impairments
are just some of the concerns that people face [2].

Stress management can be hard and perplexing since there
are so many various types of stress - strong episodic depression,
chronic stress, and acute depression [3]. It is the result of current
pressures and demands, as well as future targeted needs and
excessive job stress. The majority of us face big stressful events
on a daily basis.

Emotion is vital in many aspects of our lives, including
rational thinking, decision-making, and so on. We may be able
to manage it, but we have no way of knowing what effect it will

have. When you are not paying attention to your emotions, you
may be able to dismiss them, but if they overwhelm you, you will
lose control. Physiological sensors have been able to assess
physiological signals in recent years due to rapid advancements in
hardware and signal processing approaches. We will be able to
create and deploy a mobile personal emotion monitoring system by
further investigating the relationship between physiological data
and emotions. This system is intended to be mobile, gathering
personal physiological data via wireless sensor networks in order
to identify emotion status and, if necessary, to provide a warning
for unhealthy feelings [4].

Our aim here is to provide a low cost and portable system that
helps people monitor their mental state. It also keeps a track of
mental state by regularly notifying the person via a text message
on his or her mobile.

I1.RELATED \\JORK

The body's response to stress through physical, psychological,
and emotional responses, stress can be identified by a range of
symptoms such-as ingestion, according to WebMD [5]. Begum,
Funk, and Xiong[6] employed physiological measures including
Heart Rate Variability (HRV) and finger temperature (FT) to
assess stress levels, combining Zadeh's[7] fuzzy logic with Andren
and Funk's[8] case-based reasoning technique. Begum, Ahmed,
Funk, Xiong, and Schéele [9] obtained data from sensors between
both stress and free conditions. However, in the Qis [10] study,
mouse compression signals were collected from studies that filled
web forms with usability issues.

Sierra, Avila, and del Pozo [11] conducted a thorough
examination and comparison of the aforementioned methods,
concluding that fuzzy logic is the best algorithm for stress
detection. They employed a Sugeno fuzzy logic technique and two
physiological signals, GSR and HR, to create a stress detection
system. They hit the accuracy of 99.5% while detecting the stress
of 80 subjects. Sierra et al. [11] suggested fuzzy logic as a decision
method, which included crisp algorithms from Begum [12], Healey
and Picard [13], and Sarkar's algorithm. Stress was detected with a
99.5 percent accuracy using a Sugeno fuzzy logic system and the
extraction of templates. Instead of employing hyperventilation as a
stress inducer, a new stress inducer was examined in this study, one
that is associated with computer use.

Keeping with this theme, the research presented in [14], [15]
offers a system that collects FT, GSR, and blood volume pulses
(BVP). The primary feature of this system is that it acquires data
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in a nonintrusive manner, and that the prior physiological C. Methodology:
indications have a predictable relationship with stress

fluctuation. Start

Lisetti and Nasoz's research [16] gives a comprehensive | |
examination of emotion recognition, including a thorough
analysis of the literature on the experiments conducted to elicit Input From Pulse Input From GSR
emotions, taking into account demographics, algorithms, Rate Sensor Sensor
techniques, and so on. | |

I111.MATERIALS & METHOD |

In this system we have used 1 - Galvanic Skin Response Sending Data To
Sensor (GSR), 1 - Pulse Rate Sensor, 1 - Microcontroller i.e. Mlcro_“’mmner
Arduino Uno, 1 - LCD, and 1 - GSM Module. (Arduino UNO)
A Hardware:

GSR Sensor: ¥

We use a GSR sensor to track sweat gland activity, which is
linked to emotional arousal.

Pulse Rate Sensor:

Pulse waves, or changes in the volume of a blood artery caused
by the heart pumping blood, are measured by an optical heart
rate sensor. An optical sensor and a green LED are used to
detect pulse waves by monitoring volume changes. [ Print PR and ] [ Print PR and ] [ Print PR and ]
Arduino Uno: GSR Value GSR Value GSR Value
It's a microcontroller board that's open-source. It is based on the
ATmega328P microprocessor from Microchip. It controls the
functions of all the devices attached to it.

Case 2
IfPR>val B &
GSR>val b

Case 3
IfPR>valC &
GSR>val ¢

Case 1
IfPR>val A &
GSR>val a

Y Y

[ Print ";Iappy" ] [ Print "Sad" ] [Print "Strcsscd"]

LCD: | |
There are two lines, each of which may display 16 characters.

This LCD uses a 5x7 pixel matrix to show each character. g Y N

GSM Module: Trigger GSM

A GSM module, which is also known as a GSM modem. It is Module via Button

used for establishing the connection to a remote network using h g

the GSM mobile communication technology. They are, in . l .

essence, equivalent to that of a typical mobile phone is in the Sending Data To

eye of a cell phone, on the net, as long as the need to use a SIM GSM Module

card itself is determined by the network. \ J

B. Software: i
We have used the Arduino Integrated Development

Environment (IDE) for writing the arduino code. The language

used to code the arduino is C++. Fig. 1: Flow Chart
The General Public License License, version 2 applies to the
IDE's source code [17]. The Arduino IDE has specific code The flow chart In fig. 1 is the representation of how the whole

structuring guidelines to support the languages C and C++ [18].  system works.

The Wiring project is a software library that is included with the

Arduino IDE and provides humerous common input and output But first need to perform a prerequisite of this i.e. to get the
processes. User-written code just needs two basic functions to  Vvalues of the GSR sensor and the pulse rate sensor of that person
start the sketch and the main programme loop, which are  at his different levels of emotions. These values will be used when
compiled and linked into an executable cyclic executive the system is in the working stage. On the basis of these values
programme with the GNU toolchain, which is also included only we will set the emotions. Now, for recording these values we
with the IDE release [19]. need to conduct an emotions experiment.

In this experiment we can make a person do different kinds of
physical activities like walking or running and then measure his or
her GSR and pulse values. We can give them some mental tasks.
Also we can ask them to fill out a survey [20]. The survey will
contain questions regarding their life. Basically questions related
to their stressful moments and happy life. By making them
remember their stressful days we can trigger their emotion and get
GSR and Pulse Rate values. Then we can compile all the results
and assign the values to the variables, and then the result will be
accurate.
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The first step as shown is getting the values of GSR Sensor
and Pulse Rate sensor. So to get the value of a GSR sensor. The
two electrodes of the GSR sensor are required to be connected
to the fingers of the person. One electrode is connected to the
middle finger and the other electrode is connected to the thumb.
At the same time the index finger needs to be placed on the
Pulse Rate Sensor to get the pulse rate of the person. In the
second step the data of the GSR sensor and the pulse rate sensor
to the microcontroller that is our Arduino Uno.

Now in the third step, the data is processed by the arduino. In
this section we have created three different cases to detect the
mental state of a person.

In case 1, if the pulse rate sensor value is greater than val A
and the value of GSR sensor is greater than val a, this means
that the emotion of that person is happy. In case 2, if the pulse
rate sensor value is greater than val B and the value of GSR
sensor is greater than val b, this means that the emotion of that
person is sad. In case 3, if the pulse rate sensor value is greater
than val C and the value of GSR sensor is greater than val c, this
means that the emotion of that person is depressed. (val A, val
B, val C, val a, val b, val ¢ are the values that we need to feed
the system). Then values of GSR and pulse rate sensors are
displayed on the LCD and then the emotion is also displayed on
the LCD.

In the fourth step, we trigger the GSM module by pressing a
button. The data of the GSR sensor and the pulse rate sensor is
sent to the GSM module. Then the GSM module sends a text
message on the registered mobile number of the user about his
or her mental state.

By this we can keep track of our mental state everyday just
by using this device.

I\V.RESULTS AND DISCUSSION

In Fig 2, the product prototype can be seen.

Fig. 2: The Prototype
This prototype is completely in working state. It was tested
on multiple subjects and the results were quite good. Here, the
pulse rate sensor is covered with a black piece of card to
improve the efficiency of the pulse rate sensor.

In Fig 3 and Fig 4, the values of the Pulse Rate sensor and
GSR sensor can be seen before and after doing physical exercise
(20 push ups).

Fig. 3: Values of the Pulse Rate sensor and GSR sensor

Here in Fig 3, it can be clearly seen that the value of the pulse is
72 i.e. normal and GSR value is 3180 i.e. normal emotion. The
electrical conductivity of the body is low because no sweat glands
were active at this moment. By Fig 3 we can suggest that the mental
state of the subject is normal. Higher the value of GSR, the happier
the subject is.

Fig. 4: Values of the Pulse Rate sensor and GSR sensor

In Fig 4, it can be seen that the pulse value has risen to 86 from
72 and GSR value has decreased to 2520 from 3180. This shows
that the electrical conductivity of the body is increased. That means
that sweat glands were active. And the pulse rate is also high which
means some kind of activity is done by the subject.

In the Fig 5. the message sent by the GSM module can be seen.
The GSM module sent a text message on the mobile number of the
user.

Sunday, 11 April 2021

pulse isO
temp is514.00  Eh7.02 om

w

pulse is73
human resistance2130  gb7.1 om

W

Fig. 5: GSM Output On Mobile Text Message

In the above image the test message has been sent to the subject
on his registered mobile number via GSM module. The pulse here
is the pulse rate and the human resistance here is the GSR value of
the subject. We have connected a button to the system that triggers
the GSM module to send the message to the subject.

\.CONCLUSION

It is verified that we can easily monitor our mental state using
the GSR and Pulse Rate sensors. It is not especially for detecting
just stress because when the subject is working out, the values of
GSR and Pulse Rate sensors might be very close to the values of
GSR and Pulse Rate sensors when the subject is stressed. So to
overcome that drawback we will require the user to input the kind
of activity he was doing. If Al is applied to it then it would be even
more efficient.
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VI.EUTURE SCOPE

In the future, we aim to use artificial intelligence to detect
emotion. We can ask the user to enter the type of activity the
user was doing and by getting the values of the GSR sensor and
Pulse Rate sensor, the Al algorithm will give us the mental state
of the user. Also by converting this system in the form of a
wristband it would be even easier to carry and you can keep a
track of all kinds of activity all the time. Also it can help doctors
in monitoring the patients remotely as the data can be
transferred to the doctors also.

REFERENCES

[2] Josephin Arockia Dhivya, S.Akshaya, U.Rithikka, Fathima “Stress Meter
using Pulse and Sweat Sensor” International Journal of Recent Technology and
Engineering (IJRTE) ISSN: 2277-3878, Volume-8 Issue-4, November 2019.

[3] ‘Yaribeygi, H., Panahi, Y., Sahraei, H., Johnston, T. P., & Sahebkar, A.,
“The impact of stress on body function: A review”, EXCLI journal,vol. 16,pp.
1057-1072, 2017.

[4] Atlee Fernandes, Rakesh Helawar, R. Lokesh, Tushar Tari and Ashwini
V. Shahapurkar “Determination of Stress using Blood Pressure and Galvanic
Skin Response” 2014 International Conference on Communication and
Network Technologies (ICCNT), 2014.

[5] Tzu-Chieh Tsai, Jian-Jia Chen and Wen-Ching Lo “Design and
Implementation of Mobile Personal Emotion Monitoring System” 978-0-7695-
3650-7/09 $25.00 © 2009 IEEE DOI 10.1109/MDM.2009.78

[6] WebMD. (2005-2015). Stress Symptoms: Effects of Stress on the Body.
Retrieved May 24, 2015, from WebMD - Better information. Better health:
http://www.webmd.com/balance/stressmanagement/stress-
symptomseffects_of-stress-on-the-body

[71 Ahmed, M., Begum, S., Funk, P., and Xiong, N. (2009). Fuzzy rule- based
classification to build initial case library for case-based stress diagnosis.
IASTED International Conference on Artificial Intelligence and Applications,
AIlA 2009, (pp. 22-230)

[8] Zadeh, L. (1996). Fuzzy logic = computing with words. IEEE
Transactions on Fuzzy Systems, 103-111

[9]1 Andren, J., and Funk, P. (2005). A case-based approach using behavioral
biometrics to determine a user's stress level. ICCBR Workshops, 9-17.

[10] Begum, S., Ahmed, M., Funk, P., Xiong, N., and Schéele, B. v. (2006). Using
Calibration and Fuzzification of Cases for Improved Diagnosis and Treatment of
Stress. 8th European Conference on Case-based Reasoning workshop proceedings,
113-122. Retrieved from Malardalen University Sweden:
http://www.mrtc.mdh.se/publications/1162.pdf

[11] Yuan Qi, C. R. (2001). The Bayes Point Machine for Computer-User
Frustration Detection via Pressure Mouse. PUI Perceptive User Interfaces (p. 1).
New York: ACM New York.

[12] Hercegfi, K. (2011). Heart Rate Variability Monitoring during Human-
Computer Interaction. Acta Polytechnica Hungarica , 205- 224.

[13] Zadeh, L. (1996). Fuzzy logic = computing with words. |IEEE Transactions
on Fuzzy Systems, 103-111.

[14] Begum, S. (2011). A personalised case-based stress diagnosis system using
physiological sensor signals.

[15] F. Angus, J. Zhai, and A. Barreto, “Front-end analog pre-processing for real-
time psychophysiological stress measurements,” in Proc. 9th WMSCI , 2005, pp.
218-221.

[16] J. Zhai, A. Barreto, C. Chin, and C. Li, “Realization of stress detection using
psychophysiological signals for improvement of human—computer interactions,” in
Proc. SoutheastCon, Apr. 2005, pp. 415-420.

[17] C. L. Lisetti and F. Nasoz, “Using noninvasive wearable computers to
recognize human emotions from physiological signals,” EURASIP J. Appl. Signal
Process., vol. 11, pp. 1672-1687, 2004.

[18] "The arduino source code"

[19] Purdum, Jack J. (30 June 2015). Beginning C for Arduino : learn C
programming for the Arduino (Second ed.). [New York]. ISBN 9781484209400.
OCLC 912875060.

[20] Castro, Jorge R. (September 2015). Building a home security system with
Arduino : design, build, and maintain a home security system with Arduino Uno.
Birmingham, UK. p. 15. ISBN 9781785283802. OCLC 922588951.

[21] Loredana Cristina Dascélu, Claudiu Babis, Oana Chivu, Gabriel lacobescu,
Ana Maria Alecusan, Augustin Semenescu, “Measurements Of Galvanic Skin
Response On Subjects Affected By Stress”, Acta Universitatis Cibiniensis —
Technical Series Vol. 71 20

[JCRT2108058

International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org

ad78


http://www.ijcrt.org/
https://github.com/arduino/Arduino

