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ABSTRACT:

Humanlungsusethereversepressuregeneratedby
contractionmotionofthediaphragm tosuckinairfor
breathing. A contradictory motion is used by a
ventilatortoinflatethelungsbypumpingtypemotion.
Aventilatormechanism mustbeabletodeliverinthe
rangeof10–30breathsperminute,withtheabilityto
adjustrisingincrementsinsetsof2.Alongwiththisthe
ventilatormusthavetheabilitytoadjusttheairvolume
pushedintolungsineachbreath.Thelastbutnowthe
leastisthe setting to adjustthe time duration for
inhalation to exhalation ratio.Apartfrom this the
ventilatormustbeabletomonitorthepatient’sblood
oxygen leveland exhaled lung pressure to avoid
over/underairpressuresimultaneously.

• The ventilatorwe here design and develop using
arduino encompasses all these requirements to
developareliableyetaffordableventilatortohelpin
timesofpandemic.Wehereuseasiliconventilatorbag
coupled driven byservo motorwith one side push
mechanism topushtheventilatorbag.

• Oursystem makesuseofbloodoxygensensor
alongwithsensitiveheartBeatsensortomonitorthe
necessary vitals ofthe patientand display on a
webpageusingIoT.Toadjustthe

• timedurationforinhalationtheoptioncommandgiven
intheIoTapplicationtoset.Theentiresystem isdriven
byarduinocontrollertoachievedesiredresultsandto
assist patients in COVID pandemic and other
emergencysituations.
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INTRODUCTION:

Weintroducethecatronic designandrobustcontrolof
alow-costartificial ventilatorinresponse totheCOVID-
19pandemic.Theproposeddesignismainlybased
on the automated regulation of the tidal
volume flow required during the breathing
cycle generated by thecompressionofanAMBU[15],
due to the movement generated by
a crank mechanism following a
desired breathing profile. Therefore, the regulation of
the compressioncycleoftheAMBU becomesapath
controlproblem,whichforthepurpose of thiswork is
achieved by a robust slip-mode supertorque control
strategy[17]. When designing control schemes
for devices where ensuring their operation
and operational reliabilitybecomesacriticalissue,itis
necessarytoimplementsome robustcontrol schemes.
[16]Amongthemostpopularrobustcontrolschemes
are PIDcontrollers.whichareconsideredrobustinthe
sense of rejecting disturbances and do not depend on
themathematicalmodelofthesystem, butonly onan
errorsignaland the correct tuning ofthe controller,
whichcan even be done byheuristicmethods.However,
there are certain limitations with this type of
controller, such as:B. the linear operating ranges and
the inability of a PID-type controllerto track time-
varying signals.In this sense, the use ofa control
scheme based on sliding modes and its
Supertorsionvariant is proposedinthiswork.
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LITRATURESURVEY:

1.Inversepnumaticartificialmusclesforapplicationin
lowcostventilator:

The primarygoalofthis projectis to create cost
efficientartificialventilator.Anelectronicallycontrolled
mechanicalgripperisused to periodicallypressan
BVM resuscitatorwhichisabagvalvemasktocreatea
artificialrespiratorymovementinthepatientsbody.For
regulatingthepressureautotitratingpositiveairway
methordisusedanda1000mlglasssyringeisusedfor
thesmoothtransportationofairandtwojointlinkages
areusedtoconnecttheplungertothecrank.Thistotal
setup iscontrolled byamicrocontroller.Ithastwo
modesin it,controlled and assisted modeand the
volumeofairisdisplayedusingaLCDdisplay.

2.Twoearlyartificialventilator:

Thiswasthefirstmodelofartificialventilatormachine,
itwasthefirstattemptmadebythebritishtoproducea
ventilator.Itconsistsofanairtightboxinwhichthe
bodyofthepatientwasenclosedandtowhichalarge
syringe was attached.This system works on the
principalofthechangeinairpressurecreatedduring
theforwardandthebackwardmovementofthepiston
attachedtotheairtightcontainer,thisprocessmakes
thelungsofthepatienttoexpandandrelaxcreatinga
breathing motion.this journalwas first not given
permitiontobepublishedduetotheunclearliterature
producedbytheauthor.Thesecondmachineconsists
oftwocylinderwithcapacityof500ml,theairpumps
producepositiveand negativepressurealternatively
andthissetupis connectedtothepatientthrougha
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nasal tube. It produces three phase inspiration,
expirationandapostexpiratorypause.Thismachine
waspoweredmechanicallybyusinghands,theauthor
firstexperimentedthismachineonpostmortem room
atstgeorgeshospitalbutonlyonceitworkedproperly
sohedidn’trecomentedittotheroyalhumanesocity.

3.Novelapproachofdesigningofalowcostartificial
ventilator:

Thisdevicewasinventedasthesolutionforshortage
andheavycostofventilatormachineduringcovid19
pandamic.This device consistofa simple electric
pressurecycledrespiratorwhichispoweredelectrically
and also sensorand alertdevice thatis used to
measuresthestrainandrespiratoryrateandsoundof
alarm produced bytheventilator.Theinjectorsand
regulatorsareusedinittoproduceapressureabout3-
6 Bar. ARMbased architecture sutch as
LPC2148,LPC17688emberdedsystem andNXPwere
usedastheGUIprocessorandprimarycontroller.The
authorsaysthatthisventilatorcanbeusedusedduring
emergency situation when there is a shortage of
ventilatorbutthisnotasreliableasafullyfunctional
ventilatormachine.

4.Artificialventilationduringtransport:

Thisisastudyofexaminingtheperformanceofthe
self-inflating resuscitator and the flow-inflating
resuscitator during a transportation. For this
comparitiontesttheybothwereequippedwithinline
manometryandseveralmechanicalventilatorsduring
simulated transportation test. Thirty anesthesia
providerswererandomlyusedforthisventilatortest.
ThistestwasperformedindifferenttranspoartandThe
endresultshowedthattheselfinflatingresuscitator
performed very wellwhen compared to the flow
inflating resuscitator. The mechanical ventilator
Hamilton-T1perfomedwellineveryaspectofthetest
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comparedtotheotherventilatorswiththeoddratioof
95%CL:1.81.

5.Lowpowerwireless system fortemperature and
humiditymonitoringinartificialventilation:
Thisdeviceisallaboutconvertingthedryairpassing
throughtheventilatortoawarm humidifiedairtoavoid
problemscausedbyitsutchascoughandmucous
formationinthepatientslungs.Thissystem worksbya
measuring device connected to the ventilating tube
near the HME which constantly moniters the
temperatureandthehumidityoftheairfrom ventilator
device.areadingdeviceisconnectedtoaComputer.
Theasedevicesareconnectedwirelesslywiththehelp
ofaBluetoothmoduletotransferthecollecteddatas
from thesensorstothecomputer.Thedeveloperof
thisdevicemainlyfocusonthepowerconsumptionof
thisdevicesothatitshouldbelesspowerconsuming.
thepowerconsumptionwhenallthecomponentsare
workingisabout15mA,oncefullychargeditwould
lastforabout5daysand16hours.AnrechargeableLi-
Ionbatteryof2050mAhisusedinthisdevice.The
resultsshowsthatthedependenceofhumiditylosson
frequency-volumeratiorequiringfutureinvestigations.

6.PrototypingofArtificialRespirationMachineUsing
AMBUBagCompression
AnAMBU bagisamanuallyoperatedbreathingunit
whichisusedasaprimarysourceoftransportationof
airinthisdevice.Thisdeviceismechanicallypowered
bygripperswhichpumpstheAMBUbag.Thisdevice
hasthemajorcommonfeaturespresentinthemodern
ventilators.itis capable ofadjusting the BPM of
patientsatthedesiredlevelandthevolumeoftheair
deliveredbythisventilatorisadjustable.theinspiration
toexpirationratioandPeepratecanalsobeadjusted
withthisdevice.Thissystem comeswithtwomodes
Thefirstoneinvolvesmandatoryventilationwhilethe
second oneischaracterized byassistedventilation.
This ventilatorhas a inbuilttriggering mechanism
whichalterstherespirationpatternonceitdetectsa
changeinairpressureanditcanalsobesetatime
intervalforthisalterationoftherespirationpattern.

7.Moisture Exchangers Do Not Prevent Patient
ContaminationofVentilators
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Itisastudywhere33mechanicallyventilatedpatients
in an intensive care unitwere tested to verifythe
statementthattheServohumidifieractsasabacterial
barrierintheventilators.Duringthisstudytheservo
motorusedinthepatientswaschangedoncedaily,and
theconnectingtubeswerechangedonceweeklyand
Dailybacterialculturesweretakenfrom thetracheaof
thepatientaswellasfrom thehumidifier,thetubing
and theventilator.In 25 ofthe patients,the same
bacterialstrainasinthetracheaofthepatientcould
notbeseperatedfrom theoutsideofthehumidifier,
from the tubing orthe ventilator.In 8 patients a
breakthroughofbacterialfrom thetracheathroughthe
humidifiercouldbeseeninit.Theresultshowsthatthe
clinicalimportanceoftheestablishmentofabacterial
strainintheventilatorisnotclear.

8.EmpoweringeHealthwithSmartInternetofThings
(IoT)MedicalDevices

ThispapertalksabouttheuseofInternetofThings
with medical devices within a connected health
environmentpromotesthequickflow ofinformation
andenableseasyaccesstoit.Inthiscasethepatient’s
vitalparametersaretransmittedbymedicaldevices
onto secure cloud based platforms where theyare
stored and analyzed.IoT helps to store data for
millionsofpatientsandperform analysisinrealtime
promotinganevidencebasedmedicinesystem.This
paperis mainly focused on future directions and
innovationinsmartwearableembeddedsolutionsand
IoTwithapplicationsinconnectedhealth,biomedical
signalprocessingandsmartenvironments.

9.An Accelerated End-to-End Probing Protocolfor
NarrowbandIoTMedicalDevices
Theauthorstatesthatthe medicaldevicecontrolina
densewirelessnetworkssuchashospitalsoftenleads
toacommunicationproblem betweenthecentraland
the medicaldevices.So The end to end probing
methordinmedicaldevicesperformedaccordingtothe
proposed protocol using random linear network
encodingofcorrectlyreceivedencodedsymbols.They
are thus ensuring the qualityand accuracyofthe
informationinahospitalizedpatients.thisworksonthe
RLNCtechiniquetooptimizetheprobingtimeandhere
theyuseTDMAcodetoavoidinterfloorinterferencein
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multi hop medical wireless devices network for
enablinghospitalwidecommunications.Thissystem
willbeveryhelpfulduringapandemicsituationlike
covid19 where a large numberofpatients can be
monitoredregularelywithoutmissinganydata.

10:AnIoTarchitectureforpreventivemaintenanceof
medicaldevicesinhealthcareorganizations

Thispapertalksaboutthedetectingoftheerrorsand
risksthatoccursinthemedicaldeviceswiththehelpof
effectiveintegritymonitoringmechanisms.accordingto
this paper allthe medicaldevices present in a
healthcarecentersutchashospitalisinterconnected
andmonitoredatthesametimeusingthisprotocol,and
continuouslygrowingvolumesoflargedatastreams,
collectedfrom sensorsandactuatorsembeddedinto
network enabled sensors and microprocessors of
medical equipment, require a scalable platform
architecturetosupportthenecessarystorageandreal-
timeprocessingofthedatafordevicemonitoringand
maintenance.this techinique reduces the amountof
maintenanceinvestedontothedevices.
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OBJECTIVE:

Theobjectiveofthisprojectistocreateventilatorthat
islessincostwhencomparedtotheregularventilators
which useshigh costmaterials,The maintenance is
comparativelylow comparedtoothers.Thisdeviceis
highlyportableduetoitslessweightdesignandcomes
inhandywhentraveling.Easytouseasthepatients
workistojustwearthedeviceandasitisremotely
operatedthedoctorcanadjusttheventilatorpressure
accordingly.Duringaemergencysituationwhennoone
isaroundthepatienthedon’tneedanyhelpofothers
nearhim tousetheventilator.

METHODOLOGY

Ourproposalforaventilatorisbasedonaslider-crank
mechanism [15][17].Thismechanism iscomposedby
threepartspointedoutascomponentsfrom 1to3,
thesearetheslider,connecting rod,and thecrank
respectively.Themotionisgeneratedbymeansofa
DC motorconnected to a gearbox system,which
transmitspowerandenoughtorquetocompressthe
siliconbagwiththelowerpartoftheslider.Forthe
mechatronicdesignoftheproposedventilator,aDC
motoris used to provide rotatory motion to the
mechanism ofthesystem.Thedynamicmodelofthe
DC motoris derived from the application ofthe
Kirchhofflawsfortheelectricalpartandtherotational
equilibrium equations forthe shaft.this expiratory
cyclicsystem iscontrolledbyarduinoboardinwhich
theinputshavebeenencoadedwiththehelpofArduino
IDE[3].Thebodytemperaturesensor,bloodpressure
sensor,pressuresensorcollectstherespectivedatas
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from the patients body and sends itto ARDUINO
ATMEGA328 CONTROLLER. An android web
applicationisdevelopedwherethereciveddataswillbe
displayed and the intensity and pressure of the
ventilatorcanbecontrolledremotely[2].

FLOW CHARTDIAGRAM:
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MAJORCOMPONENTSUSED:

Slidingmodetwistingcontroller:

[17] Sliding-mode control is considered to be a
nonlinear controlscheme thathascertain properties of
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interest for the design of robust controls,
including the relative simplicity of the design, the
invariance to the dynamic properties of the
system, and the external disturbances, a wide range
of operating modes such as closed-loop control and
trajectorytracking.TheSupertorsionAlgorithm (STA)is
a second order sliding mode controller and
is mainly usedforsystems with
principal dynamicsofrelativedegree one.Theelectrical
system isthebrainandheartofthedevicehardware
andsoftwarealongwithitsGUIinterface.

The following components had been used forthe
smoothdeviceoperation:motordriver,steppermotor,
pressuresensor,ArduinoUno.

Sensors:

Pressure sensor is an importantparameter of a
ventilator system. We are using a semiconductor
base strain sensor. Here, we are mounting
the strain sensor at once onto the HEM clear out
out thatis located closeto themouth ofthepatient
(to make sure correct strain measurement). Blood
pressuresensorisusedinthisventilatortomonitorthe
statusofthepatientsbodyconditionsothatthecorrect

amountofpressure and intensitycan be given bythe
ventilator.
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GUI:

[11]TheGUIhas beensynchronized withthe device's
microcontroller. The flow order is the first that
the user can enter based on the patient's condition,
afterwhichthesystem checks thehomepositionof
the ventilator arm. If the condition with
the reference set is true, it will go to the starting
position;otherwise it compares thecurrentpressure to
the pressure threshold and time.Therefore, the next
step will be to inflate the insufflator through the
mechanical arms. After that, the current
pressure around is compared
with the threshold pressure, and if it is less
than the threshold pressure, the insufflator value is
continuously compressed as quickly as possible
to reach the threshold pressure, at the same time
check the state of inhalation time, if time is
not completed, then it maintains the pressure until
inhalation time and this process continues until
inhalation time is over.When the inhalation time
is up, decompresstheinsufflatorandresetthe clock,
and thiscycleis complete untilthe usercommandsit
tostop.
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Automated-AMBUbag:

[14][3]AMBUbagisamedicaldevicewhichiscalled
asartificialmanualbreathingunitwhichissimplya
siliconbagwhichisusedasamanualventilator,in
which wehaveautomated itbycreating aexternal
devicewhichproducesmechanicalmovementswhich
is powered by a servo motor, where the
oxygen in a pipe or tank first passes through an air
filter and then into the ventilation system.A servo
motorformedical devices with a maximum power
consumption. To control the flow rate, rhythm,
and amount ofoxygen,threeelectrical circuitsarebuilt
into the blower,including a speed controlcircuit,a
timer circuit, and a battery protection circuit.A
pressure reliefvalvehasbeeninstalledintheAMBU
bag, which is activated when the air pressure
exceeds 40cm H2O.

OTHERCOMPONENTSUSED:

HARDWARE:

• ArduinoUno
• BloodOxygenSensor
• ServoMotor
• IoTBoard

SOFTWARE:

• ArduinoIDE
• EmbeddedClanguage
• AndroidApplicationPage

CONCLUSION:

Byabreafstudyofalltheresearchpaper,wecancome
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to a conclusion that the IOT controlled artificial
ventilator device are indeed helpful to common
people.so with the help ofthis system the deaths
causedduetothelackofventilatorsystem duringa
heavydemandforventilatorarriseslikethiscovid19
pandamic,andevenacommonmancanbeableto
affordthisventilator.
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