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ABSTRACT—Medicalserviceinmosthospitals
startswithexaminingbasicparameterslike
temperatureandpulseratechecking.Inhigh
volumecasestakingthesemeasurementswill
becomeahectictaskformedicalworkers.In
currentcovidsituationthehealthworkerswill
bemoreexposedtothespreadingofvirus.
Maintaining propersocialdistance is much
needed.Storingthedatacollectedisimportant
sinceitcanbeusefulforknowingtheperson's
health status. By measuring the basic
parametersprimaryhealthmonitoringcanbe
done.The COVID-19 pandemic has led to a
dramaticlossofhumanlifeworldwideandan
unprecedentedchallengetopublichealth.By
avoiding in-person contactwith individuals
whomayhaveCOVID-19disease,healthcare
workers can preventdisease transmission.
Robotscanplayavitalroleduringthepresent
pandemic as they can minimize human
intervention atalllevels,starting from the
patient examination. A health monitoring
roboticsystem cansolvetheproblem andwill
provide much needed relief for medical
workerswithhighvolumecases.Byavoiding
contactwithpersoninfectedhealthworkers
canpreventdiseasetransmission.Therobotic
system includesnon-contactlesstemperature
detection,face recognition and storing the
informationinadatabase,self-sanitizationof
robotusing UVC and telemetry system is
added fordoctorsand patientsto comein
contactvirtually.
Keywords—Thermalimaging,facerecognition,
monitoring,mySQL,InternetofThings,UVC
Sanitization

I. INTRODUCTION
The world is grappling with corona

virus. Preventing the spread is the only
solution available.Mostoften allmedical

devices start with patient’s temperature
measurement. The ordinary temperature
measurementisdonebyusingsticktypeor
glass thermometer under currentscenario
using traditionalmethod.Is not possible.
Thermalscannerscanbeusedbutitalsoneed
apersontohandlethedevices.Therefore,this
schemeisnotabestsolution.Accordingto
temperaturecanbemeasuredusingthermal
cameras. In this robot thermal imaging
technique for temperature measurement.
Temperature can be measured a range of
about5-7 meters.This robotself-sanitize
automatically using UVC sanitizer. UVC
sanitizeris also provided underthe robot
whichhelpsto disinfectfloor.Therobotis
three-wheeledandthemovementiscontrolled
bywi-fimodule.

II. PROBLEM STATEMENT
Because ofthe covid 19 pandemic

there where many problems and protocols
should be followed by the people forthe
existence ofhumanity.allthe organization
keep aruleinchecking thetemperatureof
person forverifying weatherthe person is
affectedbyfever,forthispurposeapersonis
assigned forchecking temperatureand this
maybearisingachanceofspreadingofvirus
andalsopeopleforgettosanitizetheirhands
toremovevirustocertainextend.

III. EXISTINGSYSTEMS
1.“Lio-APersonalRobotAssistantforHuman
-Robot Interaction and Care Applications
Justinas Miseikis, Pietro Caroni, Patricia
Duchamp, Alina Gasser, Rastislav Marko,
Nelija Miˇ seikien ˇ e,̇ Frederik Zwilling,
Charles de Castelbajac, Lucas Eicher,
MichaelFruh,HansruediFr̈ uh”

Recentlyrobots are gainingpopularity
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outside the factory floors and entering
unstructured environments such as homes,
shops and hospitals.Given the difficulty of
ageing population and shortage ofmedical
and nursing staffin many countries,this
naturally results in attempts to use robotics
and automation addressing this problem.
Lio, a private assistant robot for care
applications,can complete agood varietyof
complextasks.Itcanhandleandmanipulate
objects for applications in health care
institutions and residential environments.
Furthermore,itoperatesautonomouslyinan
existing environment without requiring
significantadaptations forits deployment.
Room disinfection isvital measuretoprevent
thespreadofthevirus,especiallyinhospitals.
Liowasadapted tohold outdisinfectionusing
anapprovedUV-Clightcapableofeffectively
killingexposedgerms,bacteriaandviruseson
thesurfaces.[3].

2. “Mobile-platform for Automatic Fever
ScreeningSystem basedonInfraredforehead
Temperature Armote Somboonkaew,
Panintorn Prempree, Sirajit Vuttivong,
JutaphetWetcharungsri, supanit
Porntheeraphat,Sataporn Chanhorm,Prasit
Pongsoon,Ratthasart amarit, Yuttana
Intaravanne,Kosom Chaitavon and Sarun
Sumriddetchkajorn,.”

Medicalserviceinmosthospitalstarts
with patients’ temperature
measurement then screening fever patients.
Core temperature are often accurately
estimated by measuring axillary or oral
temperature using stick type, or glass
thermometers. However, these
methods aren't convenient due to
uncooperative patients,especiallyforyoung
children, and time-consuming. Therefore,
some hospitals start using an infrared
foreheadskinthermometerinstead.

IV. SYSTEMS
I. TemperatureDetectionSystem

A. Temperature detection is done by
Thermalimaging.Allbodiesemitsomekindof
infraredradiationanditisonewayofheat
transfer.Athermalcameracapturesinfrared
radiationand translatesitinto heatenergy.
Coldtemperaturesaregiveninshadeofblue,
purple,orgreenwhilethewarm temperature
canbeassignedashadeofred,orange,or
yellow.Infrared cameras are sensitive to
wavelengthsfrom about1000nm to1400nm.
Thelensofthethermalcamerafocusesthe
infrared energyinto asetofdetectorsthat
createadetailedpatterncalledathermogram.
The thermogram is then converted into
electricalsignalstocreateathermalimage.
Thesearecommonlyusedinthelong-distance
measurementoftemperaturethatiswhatwe
needinthepresentsituation.Thetemperature
measurementrangesfrom about0-85degrees
Celsius.Theoutputisofdigitalform andis
connectedtotheraspberrypi.Theimageis
processed and the outputis stored in the
database.

II. FacerecognitionSystem
Facerecognitionisatechnologythatidentifies
apersonfrom adigitalimage.Itcanbedone
usingOpenCV.OpenCVpythonisthepython
APIforOpenCV.Itisfastandeasytocode.
Fourstepsinvolved:
i.Facedetection 

Itisperformedbyusingclassifiers.A
classifierisan algorithm.OpenCV hastwo
predefinedclassifierstheyareHereclassifier
andLocalbinarypatternclassifier.

ii.Faceanalysis
Thephotoofthefaceiscapturedand

analyzed. Face recognition software will
analyze model points such as distance
betweentheeyesshapeofcheckboxes.Face
recognitionmainlyrelieson2Dimagingsince
itismoreconvenienttomatchthe2Dimage
withthosegiveninthecollecteddatabase.

iii.ConvertingImagetoData
The analysis of the face is then

convertedintoamathematicalformula.The
facialfeaturesbecomenumbersin acode.
Thisnumericalcodeiscalledfaceprint.Each
personhastheirfaceprint.

iv.FindingMatch
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The faceprintis compared with the
databaseuntilamatchisfound.Thematchis
returned with the attached information like
nameandotherdetails.

III. Database
DataisstoredinMySQL.Itisanopen-

source relational database management
system.A relationaldatabase refers to a
database thatstores data in a structural
formalusingrowsandcolumns.MySQLitself
iswritteninCandC++.Itisatoolusedfor
creatingadatabase,collectingdata,storing
data,puttingdataonacloudserver,etc.

IV. UVCSanitizer
UVCradiationisaknowndisinfectant

forair,water,andnon-poroussurfaces.Light-
emittingdiodesthatproduceUVradiationare
used here.UV LEDs used here willemita
wavelengthofamaximum of222nm which
won’tbeharmfulto humans.UVC radiation
hasbeenshowntodestroytheouterprotein
coatingoftheSARS-COV-2Viruswhichisthe
Coronavirus.TherobotisusingUVCradiation
forself-sanitizationandalsodisinfectingits
surroundingsurfaces,walls,etc.UVCLEDsare
installedatthebottom andfordisinfectingthe
surroundingsandit’sdifferentpartsforself-
sanitization.

V. Heartbeatdetection
Pulsesensorisusedforheartbeat

detection.Pulse sensors use photoelectric
method. Depending on the measurement
methoditisclassifiedintotransmissionand
reflection.Transmissiontypesmeasurepulse
waves byemitting red orinfrared lightthe
bodysurfaceanddetectingthechangeinthe
amountoflighttransmittedthroughthebody.
Opticalpulsesensorsareofreflectiontype.

VI. MovementControl
Three-wheeled movement is

implemented.Thereareoneservomotorand
twodcmotors.Ahightorqueservomotoris
attached to thefrontwheel.Theothertwo
wheelsaretogetherconnectedtoArduino.The
controlisdonebyawi-fimodule.

VII. LCDDisplay
LCD(LiquidCrystalDisplay)isatype

offlatpaneldisplaywhichusesliquidcrystals
initsprimaryform ofoperation.LEDshavea
large and varying set of use cases for

consumersandbusinesses,astheycanbe
commonlyfoundinsmartphones,televisions,
computermonitorsandinstrumentpanels.

V. ROBOTPROTOTYPE
Theoverallstructureoftherobotis

shownbelow inFigure1.thepurposeofthis
structureistocapturethefaceofpeoplesand
displaythevaluesinthescreenontherobot.
Thekeyboardattachedtotherobotisusedto
enterthe name ofpeople foridentification
purposeinfacerecognition.Thecamerawill
firsttakepicturewhenthepersonappearsand
onceimageiscaptureditwillcheckwiththe
previous database weather there is any
existinguserwithsamephoto.ifnot,therobot
willask to enterthe name ofthe person
through keyboard and willpronounce and
crosscheckwiththeuser.Thenthesystem
askstoputtheirhandsatthesensorshownin
figure1.

a. lcddisplay;c.keyboard;e.wheel
b. camera;d.sensoranduv-cled

Figure1.Robot
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a. wheelsattachedwithmotor;b.wheel
withoutmotor

Figure2.Wheelbase

Thewheelbaseisdesignedinsuchawaythat
carryaloadof15Kgandsupplytherequired
amountoftorquetomovetherobot.Herewe
use6-30RPM motorsforthewheelbaseand
onefreerunningmotortosupporttheweight
inthewheelbase

Figure3.RPM Equation

The materialfordesigning the structure is
acrylicsheetofthickness4mm andthebox
aresetupbyscrewandbolts.Thewheelbase
isdoneusingplywoodwithgreatthicknessso
thatthechanceofbendingwillbeless.

VI. PROPOSEDSYSTEM
Theprojectisdividedinto2stages
1. RCcontrolling
2. Covidassist

Covidassist
Temperature, pulse rate, and a

person'spictureareprovidedasinputsignals.
A USB cameraisusedtoscantheimages.
Temperature is measured with an
analog LM35sensor.Apulsesensorisusedto
determine the rate of heartbeat. Self-
sanitizationisdonewithUV-Clamp.Raspberry
Pi 3 B+ is the controlling unit.
Controlling, picture identification, storing
outputs and transmitting them to the
server andcontrollingUV-C lampsareamong
thefunctions. 

Figure3.FlowChart

The covid assist part works with
RaspberryPi3B+.Thealgorithm iswritten
usingpython.Theflow ofalgorithm isshown
inFigure3.Thesystem startswithcapturing
ofimagethroughcameraattachedtotheUSB
portofRaspberry Pi.Once the image is
captured willcheck with the datasetthat
trained before.thetraining isdonethrough
OpenCV using Haar-cascade.while training
therewillbea.ymlcreatedatthelocationof
codewhichisthetrainingfile,thesystem will
capture30samplesofpersonswhiletraining.
Inthissystem thetrainingwillautomatically
beginifthepersonisnotavailableindatabase.
Thesystem willcheckthedetailsofpersonin
previous database.if the details are not
available,we can enterthrough keyboard.
Afterthisprocessthesystem asktoputhands
-onsensorforashorttime.fortheproper
communication we have added a audio
modulesothatthepersonwillbealertedto
puthandsonsensorattherighttime.The
sensorswilltakevaluesfrom handandthe
system stores in locally hosted database
usingphpMyAdmin.phpMyAdminissoftware
usedtosetupserveratlocalsystem.using
MySQLwecreatedthedatabase.whenloginat
127.0.0.1/index.Thevaluewillbelistedlikea
table.Thesensorstakethevalueandusing
GTTSAPI(GoogleTexttoSpeech)thevalue
willbeannounced.Thesedataarethensend
toDatabaseandthentothedisplayattached
totheRaspberryPi.After20Secondsforthe
sanitizingofthesensortheUV-Clampwillbe
turnedonafterthevalueissensed.

LibrariesUsed
● OpenCV
● MySQL
● NumPy
● PIL-Image

RCControlling
Themicrocontrollerisconnectedtoa

Bluetooth module and is controlled via an
Androidapp.Fordataprocessing,anArduino
isemployed.MotorShieldisusedtocontrol
DC motors.The motordrive used heris
L298.The Arduino and raspberry piwillbe
connectedusinganUARTconnectionbecause
tostopmovementwhenthefacerecognition
processhappens.Otherwise,thesystem will
getcollapsed.
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VII. CIRCUITDIAGRAM

Figure4.CircuitDiagram

VIII. BLOCKDIAGRAM

Figure5.BlockDiagram

IX. FUTURESCOPE
● InprototypeweuseLM35sensor,infuture

wewillbeusingThermalcamera.Thermal
cameracanmeasurefrom anobjectfrom
5meters.

● Adding UID to the system (Aadhar)for
publicuse.

● The structure willbe made using 3D
printingratherthanfoam sheet.

● MotionofRobotwillbeautonomous.
● CompletesanitizationofrobotusingUV-C

constantlyatparticulartimeperiod
● CovidDetectionusingAI.
● Heavydutybattery(Li)withlessmasswill

bereplacedfrom currentsystem.

X. CONCLUSION
Robots play a vitalrole during the

present pandemic as they can minimize
humaninterventionatalllevels,startingfrom
the patient examination. This robot’s

significance in this covid-19 is thatitcan
measure the temperature of the patient
withouthavingcontactwithhim andalsoother
healthparameters.Expectedoutcomeishealth
monitoring which includes non-contact
temperaturemonitoring,heartbeatdetection,
oxygen measurement,face recognition and
selfsanitizationoftherobotusinguvc.Also,a
telemetrysystem isadded fordoctorsand
patientstocontactvirtually,andifthedoctor
isnotavailableonline,analertwillbesent.
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