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Abstract— COVID19 patients have been admitted to hospitals
based on the reports of clinical symptoms associated with
pulmonary disease identification. Reducing human intervention
as much as possible, we prepared this model that will be able to
keep an eye on the parameters related to the symptoms of
COVID-19. In corona infected patients the proposed study is
used to develop a formulate treatment entitled as
‘RESPOSCOPY’ to ease out this situation and increased the life
expectancy of the patients. In order to observe distraction and
effect of blood pressure and to reduce BOD (Biological Oxygen
Demand) for chest cavity treatment. There are no proper
methods of electronic tools to identify the pathology and
physiology of COVID19 patients who undergo acute respiratory
issues. Hence there should be a screening method for identifying
acute to moderate breathing disorder for patients which can

L. INTRODUCTION

It was identified in April 2020 by Bat-Call (Nesher,
Israel) to help COVID-19 patients recover through
early diagnosis and treatment of chronic respiratory
and cardiovascular disorders using auditory digital
diagnostic system that gives full spectrum body
hearing auscultation in case of different pulmonary
diseases  including chronic obstructive pulmonary
disease (COPD) and congestive heart failure (CHF),
which can be detected using sensors. Understanding
the basic physiological processes for the clinical
characteristics of the disorder can improve the
efficiency of treatment approaches and eliminate
certain unfortunate consequences. [l].In order to
diagnose the cause of the disease, it is essential to find
out the main characteristics associated with
coronavirus symptons with electronic sound analysis
carried across the trachea and the upper part of the
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cause a significant rise in pulmonary failure like a COVID19
disorder. The method proposed by us is called as auscultation
that is used to transport an electronic stethoscope in the lungs
without causing medical infection. Identification of changes
associated with Tracheal, bronchial, broncho-alveolar and
alveolar breath sounds to identify characteristic of pneumonia
for auscultator percussion for general use in areas with limited
medical infrastructure. Rapid detection of semi rigid chest wall
using sensors reduces the false negative output associated with
RT-PCR tests as the proposed electronic sensors can give better
pre test analysis which are recorded as measurable signals. The
tests performed using electronic probes.

Keywords— Novel Corona Virus, Covid-19, Sensor-actuator

system, Concentration of water, Multi organ failure

lungs. This systematic procedure is known as
auscultatory percussion which is a new method of
physical examination developed by Guarino [2]. The
ambient noise developed by the vibration seen
between patient and the stethoscope is a high-energy
extrapolation on the time-frequency chart. The
illustration can be clearly displayed to track the future
respiratory changes. The usage of Nano robotics in
this field will enable to provide an effective way to
deal with the communications within the medical
staffs involved in treating this disease and a
modernized way to look after the patients suffering
from such a contagious virus. The interpleural
pressure (Ppl= -4) is normally negative that keeps the
lungs inflated. It was found from a study that
interpleural pressure becomes zero in case of
pneumothorax, the chest wall ruptures. A decrease in
pressure occurs from this rise in height, enabling
outside air to flow in. The diaphragm returns to the
original position while exhaling, and the muscles
relax the decrease in thoracic & lung volume &
increase in pressure, pushing air into the lungs. The
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ease of contraction of the lungs is overturned by lung
compliance. Good lungs, like a small balloon is easy
to inflate, typically having better conformity and have
high resistivity. Lung compliance decreases as it
becomes rigid in conditions that trigger tissue scarring
or fibrosis, so it becomes difficult to inflate. In reality,
it is necessary to remember the ratio of time spent
breathing (inspiration) to exhaling (expiratory) while
considering a single breath duration, so more energy is
needed. because more energy is required to completely
exhale and avoid over-inflation (i.e. breath piling or
auto-PEEP). Inhalation step length may be adjusted by
changing the inhalation to exhalation ratio (I: E) of the
ventilator while a particular respiratory rate (bpm) is
used. To maintain the 'open lung,' positive end-
expiratory pressure (PEEP) is used to prevent alveolar
collapse and thereby maximise the movement of gas
and reduce atelectrauma (repeated opening and
collapsing of alveolic atelectasis may also trigger
damage; the effect of which is referred to as
atelectrauma). In addition , due to the homogeneity of
the lung tissues, positive pressure ventilation can
contribute to regional over-distention of alveoli
(volutrauma and barotrauma) which may hinder the
flow of gas and likely more harm to the diseased lung.
Regional variations in pulmonary compliance are
complex and dramatically alter and over period of a
patient's treatment, as long as the patient or machine
decides each of the above parameters , different
ventilation modes are established. The clinical
incidence of pneumonia decreases where there are
focus abnormalities such as fracturing or asymmetry
between lung fields. In this case , the following
methods have historically been used to manage
pneumonia and may be of interest to coronavirus
asymptotic patients. Some of the auscultation and
rhythm methods are typical aspects of the physical test,
with no evidence on predictive accuracy or
reproducibility. No single manoeuvre is both
extremely responsive and unique to the diagnosis of
pneumonia; thus, a variety of manoeuvres are typically
conducted to improve the precision. There are some
pitfalls of physical inspection, including poor precision
and high inter-observer error. The creation of a proof-
of-concept non-invasive system to recognize the
concentration of fluid in the lungs (consolidation)
characteristic of pneumonia has solved this diagnostic
gap. This unit uses auscultative percussion technique
to act as a percussive instrument; a percussive
feedback sound[3] is emitted through the chest and
recorded using a wireless stethoscope for examination.
The most relevant screening procedures for pneumonia
are physical examination and chest x-rays. Although
other methods can be used for diagnostic purposes,
such as ultrasound and computed tomography (CT),
they are less common in clinical practise [4,5]. The

latest clinical procedure for diagnosis is the chest X-
ray, which tests the concentration of protein-rich
inflammatory fluid (exudate) in the lungs. Managed
studies have shown that auscultative tapping, a
physical examination technique in which the doctor
taps the chest of the patient and listens to the back of
the patient with a stethoscope, is a method capable of
recognizing multiple pneumonia presentations[6]. By
testing pulmonary acoustics with automatic input and
output instruments, we recommend diagnosing
pneumonia. Past research has focused on fully
automatic monitoring of pneumothorax [7,8] or
partially automated monitoring of pneumonia [9,10].
Pneumonia occurs when a microbe enters the lungs
and is not eliminated by the immune system due to
either a lack in host immunity, exposure to a
particularly virulent microbe or micro-aspiration.
[11]. Swelling and build-up is caused by lung
infection. The acoustics of the respiratory system,
especially the vibration, absorption and transmission
of sound through the chest cavity, are tested by
pulmonary physical testing techniques. Resonance
corresponds to the natural frequency at which, when
activated by an impulsive force, a body will begin to
vibrate; this characteristic of the chest depends on the
size of the thorax[12]. The impulse reaction is a very
short, rapid feedback that imitates physical measuring
output.

II. FUNCTIONAL ANALYSIS OF SENSOR —~ACTUATOR
IN COVID-19 TESTING

Acute Respiratory Distress Syndrome (ARDS)
induces fluids in the lungs to fill in small air bags
or alveoli, where oxygen from the skin diffuses
through the tissue [13]. When the lungs overflow
with air, they get weaker and stiffer, and people's
chest and stomach muscles tend to function harder
to extend and compress the lungs to breathe. It is
primarily defined by the distribution of damage to
the lungs and the development of an alveoli
membrane to function properly and the signs
involve quick coughing , shortness of breath or
bluish shading of the eyes with a Positive End
Expiratory Pressure(PEEP)[14]of more than 5cm
of H,O.In our suggested method, ARDS can be
stopped when focusing through the lens
incorporated in the optical fibers. As long as the
sensor identifies the existence of moisture in
alveoli, the actuator can begin the cycle of
absorption.The following are the areas where a
resourceful method can be proceeded to manage
the situations:

I. Hypoxia Management for patients kept

in ventilation

II. Worsening dyspnoea for a symptomatic
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management

III. Airway function management in a
condition of pulmonary oedema &ARDS

IV. Sepsis management as a more crucial

effect

V. Cardiac arrest management as a last effort to
increase the survival chanceof the patient

The change in image can be a data in this regard to
observe the process associated with it.Covid-19
this upcoming medical pandemic is causing ARDS
as one of its primary effect leading to mechanical
ventilation and ultimately death. Absorption of
water from alveoli can prevent such a major
dreadful effect and will be an effective weapon
against Covid-19.

II.1 AIM OF WORK

A person with weakened immunity may get
obstruction due to the bended protein membrane,
severe complications may lead to the accumulation
of fluids in tiny airy sacs present in the lungs known
as alveoli. Non- invasive ventilation with require
PEEP and FiO2 level has been provided to control
the situation for persons staying in ventilation. Lung
protective strategy is associated with low tidal
volumes to decrease barotraumas depending on
patient’s body weight.

The following system will perform four main
functions:-

Initial tidal volume: 6-8 cc/kg of predicted body
weight(PBW) is calculated from the presence of
moisture in the alveoli and prevent a condition
known as ARDS. Will give an inner view of the
respiratory tract through an endoscope to detect any
barriers or hurdles leading to respiratory disorders.
Investigate cases related to pulmonary edema and
will determine the amount of chest expansion and
contraction. Inhalation procedures to clear the
pathway and provide effective treatment to the
lungs. Scientists at the University of Bath[16] are
designing endoscopic optical fibre construction
devices intended to enter the narrow airways deep
inside the lungs of a person to locate any barriers or
obstacles leading to respiratory problems by means
of an endoscope[17]. A hair-sized probe, which can
measure key markers of tissue damage deep within
the lungs, has been designed by scientists to help
track the progression of diseases such as
pneumonia[ 18].

FIGURE 1. A)Chest X Ray showing pulmonary effusion. The distribution
pattern is mainly peripheral. (B) Chest X-ray again 14 days later to identify
the branching and effusion of fluid(C) Chest X-ray taken as a radiological
data identified after Day 25 to find the change of the fluid accumulation in
areas of the chest.

The findings of auscultation in patients with
COVID-19 affected pneumonia were consistent
with the results of pathology and imaging,
indicating that pulmonary symptoms were not
specific in patients with COVID-19 infectious -
disease with other pulmonary inflammations.

e
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Figure 2. Chest computed tomography coronal reconstructions: (A)
executed in 2019, showing no abnormalities; (B) executed in 2020,
after COVID-19 infection. Diffuse lung architectural distortion is
visible.

The technique, developed by researchers from the
University of Heriot-Watt[19] and the University
of Edinburgh in the United Kingdom, paves the
way for detailed tissue monitoring in places where
current technologies are unable to access them.
The respiratory tract measures using the sensor
circuit developed for these purposes. The
measurement of the signal to noise ratio would
provide the definition of any barrier present in the
direction and will approximate the affected region
of the lungs side by side.
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Figure 3: Breathing pattern of the breathing cycle for a Covid-
19 patient
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Figure 4: Analog Signal generated in the sensor circuit when
designed in orcadpspice software

111 PROPOSED DESIGN

The endoscope that would be used to image
the inner section of the lungs is the first. While
non-intrusive ventilation (NIV) techniques the role
of such techniques in acute hypoxemic respiratory
failure (AHRF) in acute exacerbations of
congestive heart failure and cardiogenic pulmonary
edoema has been established. In our diagnosis the
suction pumper is mainly used in Root canal
treatments of deep rooted cavity along with
required stainless probe sensors and actuators,
thirdly a place to incorporate inhalers to boost the
damage portion of lungs using inhalation drugs
along with small water pipe systems to drain out
the excess water in lungs. The internal structure of
this instrument consists of stainless probe sensors
along with an electronic sensor to generate spikes-
based signals and monitor the vicinity affected area
of the lungs[21,22]. Electro-optical examination of
nose, throat or breath samples identified by Prof.
Gabby Sarusi of the Ben-Gurion University of the
Negev[23] can find the asymptomatic and infected
COVID-19 virus carriers. This is the result of
spikes[24] that will help to analyse the region
minutely and identify the respiratory system has
already been impacted. SARS-CoV-2 does not
induce extreme lung inflammation, but induces
alveolar epithelial tissue desquamation. “The
epithelial cells die after being infected, fall into the
alveolar lumen and leave the basement membrane
exposed”. The organism’s defense system believes
that the region is raw or ulcerated and assumes
there’s a risk of hemorrhage, triggering a storm of
interleukins [proteins that act as immune signalers]
and what we call a ‘coagulation cascade’. The
platelets begin clumping together to form clots and
‘plug the leak’.”The clots block the lung’s small
blood vessels and cause micro infarcts (cellular
death or tissue necrosis). The regions of tissue that
die due to a lack of blood supply are replaced by

scar tissue in a process called fibrosis. In addition,
micro thrombi at the alveolar-blood vessel
interface prevent the passage of oxygen to smaller
arteries. “This explains why COVID-19 patients
may not have difficulty breathing even though
their oxygen saturation is low. Many come to
hospital walking and talking and very soon have to
be intubated,”[25].If the intravascular clotting is
not rapidly treated, micro infarcts and fibrosis tend
to spread throughout the lungs. Opportunistic
bacteria and fungi may infect the damaged tissue
and cause pneumonia, as SARS-CoV-2 leads to a
decrease in the number of immune cells
(Ilymphopenia). The patient may develop acute
respiratory distress at the end of this process. To
observe the pulmonary edema and its adverse
effect in a human anatomy the diagnostic involves
to send spikes using snubber based power
electronic sensor circuits to the thoracic cavity and
the sternum. This spike has been compared with
some spike generated signals obtained from a
ventilation system. The spikes will ensure the
concentration of water and an endotonic
aspirator[26] used in root canal treatment can be
used to suck out the water getting flooded in the
lungs. Endoscopes are slender and tubular
structure which are usually made compatible with
the diameter of the food pipe present in human
anatomy and is used to view the inner portion of
the digestive system. This spike generated signal
when compared with the heart beat graph of a
patient obtained in echocardiography test [27]. A
metered dose inhaler is a device that is used to
provide effective drugs directly into the patient’s
heart in the form of outburst of sprays. A basic
metered dose inhaler consists of three main
components the canister-which is the aluminum
container on which the formulation resides, the
metering valve-This is used to measure the amount
of drug administrated into the patients lungs and
finally an actuator which allows to pass a definite
amount of spray into the respiratory system with
each actuation for the ease operation by the
patient.
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Figure 5: Block diagram of the transition of Covid19 patient from 5
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Figure 6: Spikes generated by electronic snubber based circuit

In our system design we have made the diameter
of the actuator nozzle aligned with the diameter of
the optical cladder to facilitate anti-viral drugs
directly into the lungs of the patient. These anti-
viral drugs can be compressed in aerosol forms to
present an effective weapon in the upcoming
Covid-19 effect neutralization.

Figure 7: The schematic diagram describing the structure
of the various parts of an inhaler

In addition to this our system we try to identify
using a sponge test and a waterline pipe system
how water soaks and further costs waterline pipe
system so that the sucked out water can be
extracted and passed out effectively inhibiting the
growth of Novel Coronavirus.Another very
quality device ratio is the major gain, but it takes
a few minutes to perform the scan. The wet
sponge acts as a high-pass filter with a reduced
absorption of the acoustic source above 200 Hz;
remember that larger particles are less amplified

than the response of the dry sponge frequency.
The results of this model are consistent with
observational reports that higher frequency
transmission contributes to water accumulation
(which reduces acoustic mismatch)[28]. In order
to obtain observations of the patient's respiratory
behavior and analyze the lower-frequency
quality trade-off, the length of the chirp input
should be examined from the machine point of
view.

Endoscopeto Electronic sensor to

visualize the inner generate sawtooth analog
signals and detect the
presence of any huddles or
barriers in the tract

l

Nasal aspirator to
suck out the water

respiratory tract

present in the lungs
and alveoli

Waterline system

to clear out and
facilitate the
drainage of water
accumulated in the
lungs

Inhalalation to provide
antiviral drugs into
lungs and clear the
—
pathway of respiration

Figure 8:Flowchart design and summary of our system

IV. CONCLUSION

Production of medicines and vaccines has
been a serious challenge to the scientists against
novel corona virus. To fight out this odds low cost
ventilators has been a powerful weapon to fight
with this pandemic situation. The length of the
input chirp will be analysed from the machine
perspective to gather records of the breath
operation of the patient and to compare the lower-
frequency quality trade-off with shorter records. In
order to eradicate the vulnerable effect of this
dreadful virus we the engineering community is
trying to identify from electronics domain have
been motivated to design an integrated system
consisting of various electronic components to
neutralize pulmonary edema and ARDS as the two
most observable outcomes proposed by medical
professionals. One of the major drawbacks of this
system is that it would be very costly and weighty
to carry it from one place to another. So, keeping
this in mind we future plan to make it cost
effective, light weight and to incorporate the
systems in ventilators and dialysis instruments to
extract the excess water accumulated in kidneys.
As per economic growth is concerned, this system
consists of various other instruments to as major
components to be manufactured by other
biotechnical companies. Considering the present
situation manufacturing the individual components
will have a huge increase in demand, supply to
maintain coordination between buyers and sellers.
This will also help to boost up the rapid falling
GDP of any country.
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