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Abstract
This system presents a thyroid monitoring sensor for Internet 
of Things (IoT) applications. The proposed architecture is ener-
gy-efficient and user-friendly. Thyroid monitoring can be done 
either by monitoring the basal body conductance or through 
blood samples. In this work, basal body conductance is the 
quantity sensed for thyroid monitoring. The conductance ac-
quisition is performed by an electrode along with an amplifier 
and a Node MCU. 
The designed module implements the conductance acquisition 
module along with the calibration method to dynamically opti-
mize the sensor design. The sensor should be non-intrusive to 
avoid possible disturbs and also because the person who wears 
it could feel uncomfortable. Furthermore, the system acquisi-
tion should be designed with wireless technology. Finally, the 
sampling rate of the acquisition and the material of the sensor 
have to be revised. A large majority of sensors provide signals 
with artifacts and out layers that make difficult information ex-
traction. 
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I. INTRODUCTION
The thyroid is an involuntary reaction that is often 

present in our daily life. This reaction can be interpret-
ed as a body change from a calm state, to an excited 
state to preserve our organism. The thyroid has an im-
portant job to do within your body releasing and con-

trolling thyroid hormones that control metabolism. 
Metabolism is a process where the food you take into 
your body is transformed into energy. This energy is 
used throughout your entire body to keep many of 
your body’s systems working correctly. Think of your 
metabolism as a generator. It takes in raw energy and 
uses it to power something bigger. 

The thyroid controls your metabolism with a few 
specific hormones T4 (thyroxine, which contains four 
iodine atoms) and T3 (triiodothyronine, which con-
tains three iodine atoms). These two hormones are cre-
ated by the thyroid and they tell the body’s cells how 
much energy to use. While a subject feels thyroid, his/
her body could perceive some physiological changes 
such as an increase in heart beating, deeper breathing, 
pupil dilation, muscle tension, skin sweating, and other 
possible factors which alter his/her physical and emo-
tional stability. These alterations and their associated 
evident triggers communed in humans day by day. 

The thyroid helps tune the body to face daily 
threats like memory acquisition or attention, but if the 
thyroid grows, it yields wrong decisions or loss of per-
formance. Furthermore, continuous thyroid can cause 
a wide range of diseases like diabetes, cardiovascular 
disorders, or immune irregularities. Thyroid has be-
come one of the most studied diseases with a cost of 
$300 billion per year in the United States (US) and is 
even increasing in the last few years, assuming an im-
portant role in the medical health industry. The thy-
roid is a reaction that puts the body on alertness. 

When the thyroid acts properly, this reaction is the 
best way for a subject to work under pressure. A little 
thyroid of this kind can help to remain attentive, and 
ready to face any challenge. But the thyroid can also 
cause problems when it is extreme. The response to the 
thyroid could be critical in emergencies, such as when a 
driver has to stop the car suddenly to avoid an accident. 
But the thyroid is not always a reaction to immediate 
or momentary things. Progressive or long-term events, 
such as a divorce or moving to a new neighborhood or 
school, can also cause thyroid. Long-term situations can 
produce a thyroid of low intensity, but lasting, causing 
difficulties for the person. The thyroid can have a criti-
cal impact on health if these symptoms make continuous 
and these high levels reach a maximum, such as anxiety 
or breakdown moments. Long-term thyroid can origi-
nate several diseases and affect overall well-being. 
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II. LITERATURE SURVEY
Continua Health Alliance is an international not-

for-profit industry organization enabling end-to-end, 
plug-and-play connectivity of devices and services for 
personal health management and healthcare delivery. 
Its mission is to empower information-driven health 
management and facilitate the incorporation of health 
and wellness into the day-to-day lives of consumers. ts 
activities include a certification and brand support pro-
gram, events, and collaborations to support technology 
and clinical innovation, as well as outreach to employers, 
payers, governments, and care providers. With nearly 
220 member companies reaching across the globe, Con-
tinua comprises technology, medical device, and health-
care industry leaders and service providers dedicated to 
making personal connected health a reality. 

Continua Health Alliance is working toward es-
tablishing systems of interoperable telehealth devices 
and services in three major categories: chronic disease 
management, aging independently, and health and 
physical fitness. 

III. SYSTEM ANALYSIS
The specific aims of the paper are the following: 

The researcher and psychologists have recollected and 
analyzed thyroid assessment should be partly forced 
objectively, for example, thyroid elicited to the envi-
ronment with an experiment that generates thyroid 
and keeps the subject like Vehicle (UAV). This work 
is focused on the thyroid level assessment of the op-
erators of UAVs. The effectiveness of these operators 
depends on their thyroid level, so in flight missions. 
This project describes what the thyroid is, from an en-
gineering point a thyroid level in a scale ranking. 
• To design a new method of electrodermal features 

extraction that outperforms the previous algo-
rithms. 

• To evaluate different physiological features to know 
which parameters are more relevant in the thyroid 
assessment. 

• To validate the physiological features model in re-
al-life controlled environments. 

• To develop a software algorithm to automatically 
classify the level of thyroid in a five-level rating 
scale based on physiological reactions. 

PROPOSED METHOD
An affordable thyroid monitoring system is devel-

oped for the analysis of the thyroid level and Nervous 

activities produced, by using sensors placed on any 
area, and a necessary amplification system for process-
ing thyroid signals in time and frequency domain is 
done for the analysis of various pulmonary diseases. By 
analyzing the signal pattern, we can able to distinguish 
between normal and infectious thyroid, and quick 
medical attention is given to people suffering from 
pulmonary disorders which seems to be a relief for the 
rural population in controlling the number of deaths. 

IV. EXPERIMENT ANALYSIS
The experiment has been completed on a set of 17 

participants with an age interval from 20 to 59, mean 
age of the group was 27.21 years, with a standard de-
viation of 4.32.All subjects have undergone the exper-
iment voluntarily. Three nonintrusive sensors were 
used to measure physiological signals. The devices se-
lected have been chosen from a wide range of available 
commercial sensors due to their reliability and small 
size. The different signal is acquired using the follow-
ing devices and configurations: 

Heart rhythm signal is acquired with Microsoft 
Band 2, it is a compact wristband that allows obtaining 
data about galvanic skin responses (GSR), heart rate, 
RR interval, device position, and angular velocity. 

Electrodermal activity is recorded with a Q sensor. It 
allows the measurement of galvanic skin activity through 
two silver electrodes placed on the base of the sensor. 

Speech is obtained using a Zoom H1 handheld re-
corder with a Rode lavalier microphone. Non-lossy 
compressed files, 24-bit quantification, and 44 kHz 
sampling rate are used. 

A complete real-time system was developed for 
thyroid level assessment. The scheme of this system, 
that can be followed is composed of: 

A non-intrusive sensor, Microsoft Band 2, moni-
tors heart rhythm and electro-dermal activity signals 
and sends the values and their corresponding time 
stamps to a threat installed in a computer. 

A threat developed in Visual Studio is waiting 
for each second for a package sent from the sensor 
via Bluetooth. Once it receives the values in form of 
a package, the program saves them in a buffer. • An-
other threat in parallel sends the package from Visual 
Studio to MATLAB. MATLAB receives each second a 
package and processes it in frames of 60 seconds. The 
first one is the real-time report of 60 seconds an ex-
ample is displayed in. a complete real-time system was 
developed for thyroid level assessment. The scheme 
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the final output is a thyroid level assessment closed in 
a five-star rating scale. 

RESULT

 

Two different reports are developed. The first one 
is the real-time report of 60 seconds that displays the 
Heart Rate and GSR signals and the correspondent 
level of the thyroid. The second report is an overview 
of a session finished. Figure 3 shows an example of 
a record of 15 minutes while an operator was work-
ing. In general, for every work session work used to 
be at level 3 which implies a normal performance. In 
some critical slot times, the level of thyroid increases 
because of a lot of warnings or a critical problem. On 
the other hand, the levels could decrease from 3 if the 
UAV is controlled or stopped. 

CONCLUSION
We propose a new method of electro-dermal reac-

tions and jointly, we propose different physiological 

features to identify the thyroid. Three experiments, 
in a controlled environment, have been developed to 
validate the global feature extraction and to obtain 
interpretable results by machine learning algorithms. 
The main conclusions of this work are summarized 
and some possible future lines are discussed. A new 
feature extraction method for Galvanic Skin Response 
(GSR) signals is presented. 

The method is faster than other benchmark tech-
niques in the literature and can be implemented in a 
wearable sensor network. An exhaustive state-of-the-
art study about thyroid recognition has been present-
ed. A complete thyroid feature extraction model is dis-
cussed including the cited algorithm of GSR responses 
and some common methods for heart rhythm speech 
and cortisol hormone analysis. Three experiments are 
implemented to validate the feature extraction model: 

The first one captured signals and extracted features 
in a controlled environment while the subjects play 
neurocognitive games. We obtain the most relevant 
features using a linear regression they are the: driver 
area of electrodermal activity, the LF/HF ratio, and the 
Standard Deviation of NN Intervals (SDNN) of cardiac 
activity. The second experiment is a controlled environ-
ment of public talks. It shows a percentage of 15.05% 
probability of error on average in detecting different 
states such as between talk, before, and after talks, by 
using the feature extraction model. The last experiment 
applies the complete novel system that identifies the 
thyroid reaction employing the proposed techniques. 
The system captures real-time physiological signals and 
classifies them on a five levels rating scale. 
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