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ABSTRACT: Tremor is a neuro degenerative disease-causinginvoluntarymusclemovement.Therearemanytypesoftremors 

that are caused due to the damage of nerve cells that surrounds thalamus. It is hard to distinguish the tremors, soevery 

tremor type is named behind its frequency type. Proper medication by physician is possible only when the disease 

isidentified.Forthisrequirement,weneedadeviceoratechniquetoanalyzethetremorandforextractingtheparametersassociatedwit

hthesignal. These extractedparameters canbeusedtoclassifythetremor. There are various diagnostic and treatment 

monitoring equipment are availableformanyneuro‐musculardiseases. Thisthesisisconcernedwiththe tremor analysis for the 

purpose of recognizing certain otherneurologicaldisorders.A recording and analysis system 

forhuman’stremorisdeveloped.Theanalysiswasperformedbasedonfrequencyandamplitudeparametersofthetremor. 
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I. INTRODUCTION 

 
Tremor can be a symptom associated with disorders inthose parts of the brain that control muscles throughout thebody or 

in particular areas, such as the hands. Neurologicaldisordersorconditionsthatcanproducetremorincludemultiplesclerosis, 

stroke,traumaticbraininjury, chronickidney disease and a number of neurodegenerative diseases that 

damageordestroypartsofthebrainstemorthecerebellum, Parkinson's disease being the one most 

oftenassociatedwithtremor.Tremorisaneurodegenerativedisease causing involuntary muscle movements . There aremany 

types of tremor that are caused due to the damage ofnerve cells that surrounds thalamus . It is hard to 

distinguishthetremors,soeverytremortypeisnamedbehinditsfrequency type. Proper medication by physician is 

possibleonlywhenthediseaseisidentified.Forthisrequirements,we need a device or a technique to analyze the tremor and 

forextracting the parameters associated with the signal. The 

seextractedparameterscanbeusedtoclassifythetremor.Therearevariousdiagnosticandtreatmentmonitoringequipment are 

available for many neuro‐muscular diseases. This thesisis concerned with the tremoranalysis forthe purpose ofrecognizing 

certain other neurological disorders. A recordingand analysis system for human’s tremor is developed. Theanalysis was 

performed based on frequency and amplitudeparameters of the tremor. Other causes include the use 

ofdrugs(suchasamphetamines,cocaine,caffeine,corticosteroids, SSRIs) or alcohol, mercury poisoning, or thewithdrawal of 

drugs such as alcohol or benzodiazepine. Inthisprojectisveryusefulforthetremordisease. 
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Typesoftrmeor 

Commontypesincluderestingtremor,posturaltremor,kinetictremor, task-specifictremorandintentiontremor. 

 

TYPESOFTREMORS 

 
II. MATERIALSANDMETHODS 

Themainideawastogenerateadevicethatacquiressignalsandobservesthem,sousingauserinterfaceordisplaywerenotquitenecess

ary.Asensorwhichmeasuresthemotion and a processor that converts the signals 

observableinthepersonalcomputerarethemostimportant components. 

 

Fig.1 Blockdiagram 

 
we are placing a mems sensor in the hand of the person toidentifytremordisease.Thememssensorwilldetectshivering of the 

hand and it will give the output of the memsto the operational amplifier. This amplifier will convert theanalog signal in to 

digital and give it to the microcontroller.The controller will send the recognized data to the 

pythonsoftwarethroughUART.Thereceivedoutputwillbeclassifiedinthepythonsoftwareandoutputwillbegeneratedinthat.Then

thetypesoftremorwillbeidentified. 

 

MICROCONTROLLER 

ESP32 

ESP32isalow-costSystemonChip(SoC)Microcontroller from Espressif Systems, the developers ofthe famous ESP8266 SoC. 

It is a successor to ESP8266 SoCandcomesin bothsingle-coreanddual-corevariationsoftheTensilica’s32-

bitXtensaLX6Microprocessorwithintegrated Wi-Fi and Bluetooth.Thegood thing about ESP32,like ESP8266 is its 

integrated RF components like PowerAmplifier, Low-Noise Receive Amplifier, Antenna 

Switch,FiltersandRFBalun.ThismakesdesigninghardwarearoundESP32veryeasyasyourequireveryfewexternalcomponents 
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Fig.2  Internal Architectureofesp32 

 

Another important thing to know about ESP32 is that it ismanufacturedusingTSMC’sultra-low-power40nmtechnology. 

So, designing battery operated applications likewearables, audio equipment, baby monitors, smart watches,etc., using 

ESP32 should be very easy. ESP32 is a series oflow-cost, low-power system on a chip microcontroller 

withintegratedWi-Fianddual-modeBluetooth.TheESP32seriesemploys either a TensilicaXtensa LX6 microprocessor 

inboth dual-core and single-core variations, Xtensa LX7 dual-coremicroprocessorandasingle-coreRISC-

Vmicroprocessor and includes built-in antenna switches, RFbalun, power amplifier, low-noise receive amplifier, 

filters,andpower-managementmodules.ESP32iscreatedanddeveloped by Espressif Systems, a Shanghai-based 

Chinesecompany, and is manufactured by TSMC using their 40 nmprocess. 

 

 
Fig.3 Pin Diagramofesp32 
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POWERSUPPLY 
The ac voltage,typically 220V rms,is connected to atransformer, which steps that ac voltage down to the level ofthe 

desired dc output. A diode rectifier then provides a full-wave rectified voltage that is initially filtered by a simplecapacitor 

filter to produce a dc voltage. This resulting dcvoltage usually has some ripple or ac voltage variation. Aregulator circuit 

removes the ripples and also remains thesame dc value even if the input dc voltage varies, or the loadconnected to the 

output dc voltage changes. This voltage regulationisusuallyobtainedusingoneofthepopularvoltageregulatorICunits. 

Transformer 

The potential transformer will step down the power supplyvoltage (0-230V) to (0-6V) level. Then the secondary of 

thepotentialtransformerwillbeconnectedtotheprecisionrectifier, which is constructed with the help of op–amp. 

Theadvantages of using precision rectifier are it will give peakvoltage output as DC, rest of the circuits will give only 

RMSoutput. 

Bridgerectifier 

Whenfourdiodes are connected as showninfigure, thecircuit is called as bridge rectifier. The input to the circuit 

isappliedtothediagonallyoppositecornersofthenetwork,andthe outputistakenfromtheremainingtwocorners. Let us assume 

that the transformer is working properly andthereisapositivepotential,atpointAandanegativepotential at point B. The 

positive potential at point A willforward bias D3 and reverse bias D4. The negative potentialat point B will forward bias 

D1 and reverse D2. At this timeD3andD1areforwardbiasedandwill allowcurrentflowto pass through them; D4 and D2 are 

reverse biased and willblock current flow the path for current flow is from point 

BthroughD1,upthroughRL,throughD3,throughthesecondary of the transformer back to point B. This path isindicated by 

the solid arrows. Waveforms (1) and (2) can beobservedacrossD1andD3. One-half cycle later the polarity across the 

secondary of thetransformer reverse, forward biasing D2 and D4 and reversebiasing D1 and D3. Current flow will now be 

from point AthroughD4,upthroughRL,throughD2,throughthesecondary of T1, and back to point A. This path is 

indicatedbythebrokenarrows.Waveforms(3)and(4)canbeobservedacross D2 and D4. The current flow through RL is 

always inthesamedirection.InflowingthroughRLthiscurrentdevelops a voltage corresponding to that shown waveform(5). 

Since current flows through the load (RL) during bothhalfcyclesoftheappliedvoltage,thisbridgerectifier isafull-wave 

rectifier. One advantage of a bridge rectifier over aconventionalfull-waverectifieristhatwithagiventransformer the bridge 

rectifier produces a voltage output thatis nearly twice that of the conventional full-wave 

circuit.Thismaybeshownbyassigningvaluestosomeofthecomponentsshown in views A and B. Assume that 

thesametransformerisused in both circuits. The peak voltage developed 

betweenpointsXandyis1000voltsinbothcircuits.Intheconventional full-wave circuit shown—in view A, the 

peakvoltagefromthecenter taptoeitherXorYis500volts.Sinceonly one diode can conduct at any instant, the 

maximumvoltage that can be rectified at any instant is 500 volts. Themaximumvoltage that appears across the load 

resistor isnearly-but never exceeds-500 v0lts, as result of the small voltage drop across the diode. In the bridge rectifier 

shown inview B, the maximum voltage that can be rectified is the full secondary voltage, which is 1000 volts. Therefore, 

the peakoutput voltage across the load resistor is nearly 1000 volts. With both circuits using the same transformer, the 

bridgerectifier circuit produces a higher output voltage than the conventional full-waverectifiercircuit. 

 

ICvoltage regulators 

Voltage regulators comprise a class of widely used ICs.Regulator IC units contain the circuitry for reference 

source,comparatoramplifier,controldevice,andoverloadprotectionallinasingleIC.ICunitsprovideregulationofeither affixed 

positive voltage, a fixed negative voltage, or an adjustably setvoltage. The regulators can be selected for operation 

withloadcurrentsfrom hundredsofmilli amperestotensofamperes, corresponding to power ratings from milli watts totens 

ofwatts. 
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Fig.4CircuitDiagramofPower Supply 

 
 

16×2LCD 
 
LCD stands for liquid crystal display. They come in manysizes8x1,8x2,10x2,16x1,16x2,16x4,20x2,20x4,24x2,30x2, 32x2 , 

40x2 etc . Many multinational companies likePhilips Hitachi Panasonic make their own special kind ofLCD'S to be used 

in their products. All the LCD'S performsthesamefunctions(displaycharactersnumbersspecialcharacters ASCII characters 

etc). Their programming is alsosame and they all have same 14 pins (0-13) or 16 pins (0 to15).Alphanumeric displaysare 

usedinawide range ofapplications, including palmtop computers, word processors,photocopiers, point of sale terminals, 

medical instruments,cellular phones, etc. This is an LCD Display designed for E-blocks. It is a 16 character, 2-line 

alphanumeric LCD displayconnected to a single 9-way D-type connector. This allowsthe device to be connected to most 

E-Block I/O ports. 

TheLCDdisplayrequiresdatainaserialformat,whichisdetailedintheuserguidebelow.Thedisplayalsorequiresa5Vpowersupply. 

Please take care not to exceed 5V, as this will causedamage to the device. The 5V is best generated from the E-blocks 

Multi programmer or a 5V fixed regulated powersupply. 

The16x2intelligentalphanumericdotmatrixdisplaysiscapableofdisplaying224differentcharactersandsymbols. A full list of 

the characters and symbols is printedon pages 7/8 (note these symbols can vary between brand 

ofLCDused).Thisbookletprovidesallthetechnicalspecificationsforconnectingtheunit,whichrequiresasinglepowersupply(+5V

). Thus, this is all about LCD 16×2 datasheet, which includeswhat is a 16X2 LCD, pin configuration, working 

principle,anditsapplications.ThemainadvantagesofthisLCDdeviceinclude power consumption is less and low cost. The 

maindisadvantages of this LCD device include it occupies a largearea, slow devices and also lifespan of these devices will 

bereduced due to direct current. So, these LCDs use AC supplywithlessthan500Hzfrequency. 

 
 
 
 

Fig.5LEDDISPLAY 
MEMSACCELEROMETER 

 
The accelerometer is a low power, low profile capacitivemicromachinedAccelerometerfeaturingsignalconditioning,a1-

polelowpassfilter,temperatureCompensation,self-test,0g-Detectwhichdetectslinearfreefall,andg-Select which Allows 
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fortheselectionbetween2 sensitivities Zero-g offset and sensitivity is Factory set andrequires no external devices. This 

includes a Sleep Mode thatmakesit idealforhandheldbatterypoweredelectronics. 

 
Acceleration 

isameasureofhowquicklyspeedchanges.Justasaspeedometerisameterthatmeasuresspeed,anaccelerometerisameterthatmeas

uresacceleration.Accelerometers are useful for sensing vibrations in systemsor for orientation applications. 

Accelerometers can measureaccelerationonone,two,orthreeaxis.3-

axisunitsarebecomingmorecommonasthecostofdevelopmentforthemdecreases. You can use an accelerometer's ability to 

senseaccelerationtomeasureavarietyofthingsthatareveryusefultoelectronicandrobotic projects. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

III. CONCEPTSINVOLVED 
ARDUINOSOFTWARE(IDE) 
 
ArduinoBootloaderIssue 

 
The current boot loader burned onto the ArduinoUNO is not compatible with ROBOTC. In its current form,you will be 

able to download the ROBOTC Firmware to theArduinoUNO, but you will not able to download any userprograms. The 

reason for this is because there is a bug in theArduinoUNOfirmwarethatdoesnotallowflashwritecommands to start at 

anywhere but the beginning of flashmemory (0x000000). See the bottom of this page for moretechnicaldetails. 

BecauseROBOTCisnotabletoburnanewbootloader as of today, you will need to use the Arduino'sOpen-Source language 

with a modified bootloader file to re-burn your bootloader on your Arduino UNO boards. 

Theenhancedbootloaderisbackwardscompatiblewiththeoriginal one. That means you'll still be able to program itthrough the 

Arduino programming environment as before, inadditiontoROBOTCforArduino. 

 

Hardware Needed 

 
ToburnanewversionoftheArduinobootloadertoyourUNO,you'llneedanAVRISPCompatibledownloader. 

 

Usingan AVRISP(In SystemProgrammer) 

 
 YourArduinoUNO(toprogram) 

 AnAVRProgrammersuchas theAVRPocketProgrammer 

 AnAVRProgrammingCable(thepocketprogrammercomeswithone) 

 IfyouhaveextraArduinoboards,butnoISPprogrammer, SparkFun.com has a cool tutorial onhow to flash a 

bootloader using an Arduino as anISP. 

http://www.ijirset.com/
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UsinganotherArduinoasanISP 

 
 YourArduinoUNO(toprogram) 

 AWorkingArduino(doesn'tmatterwhatkind) 

 SomeMale-to-MaleJumper Cables 

 

SoftwareNeeded 

ROBOTC is not currently able to burn a bootloader ontoan Arduino board, so you'll need to download a copy of 

thelatestversionoftheArduinoOpen-Sourceprogramminglanguage.ArduinoOfficialProgrammingLanguage-

DownloadPage.Inaddition,you'llneedtheROBOTCmodifiedbootloader.Youcandownloadthathere:ROBOTCModifiedUNO

Bootloader-ModifiedBootloader 

 

EMBEDDEDC 

High-level language programming has long been in use forembedded-

systemsdevelopment.However,assemblyprogrammingstillprevails,particularlyfordigital-signalprocessor (DSP) based 

systems. DSPs are often programmedinassemblylanguagebyprogrammerswhoknowtheprocessor architecture inside out. 

The key motivation for thispracticeisperformance,despitethedisadvantagesofassemblyprogrammingwhencomparedtohigh-

levellanguageprogramming. 

If the video decoding takes 80 percent of the CPU-cycle budget instead of 90 percent, for instance, there aretwice asmany 

cycles available for audio processing. Thiscouplingofperformancetoend-userfeaturesischaracteristicofmanyofthereal-

timeapplicationsinwhichDSPprocessorsareapplied.DSPshaveahighlyspecializedarchitecturetoachievetheperformancerequi

rementsforsignalprocessingapplicationswithinthelimitsofcostandpower consumption set for consumer applications. Unlike 

aconventional Load-Store (RISC) architecture, DSPs have adatapathwithmemory-

accessunitsthatdirectlyfeedintothearithmeticunits.Addressregistersaretakenoutofthegeneral-purpose register file and placed 

next to the memoryunitsinaseparateregisterfile. 

A further specialization of the data path is thecouplingofmultiplicationandadditiontoformasinglecycleMultiply-

accumulateunit(MAC).Itiscombinedwithspecial-purposeaccumulatorregisters,whichareseparatefromthegeneral-

purposeregisters.Datamemoryissegmented and placed close to the MAC to achieve the highbandwidths required to keep up 

with the streamlined datapath.Limitsareoftenplacedontheextentofmemory-addressing operations. The localization of 

resources in thedata path saves many data movements that typically takeplaceinaLoad-Storearchitecture. 

Themostimportant,commonarithmeticextension to DSP architectures is the handling of saturatedfixed-pointoperationsby 

the arithmeticunit.Fixed-pointarithmetic can be implemented with little additional cost 

overintegerarithmetic.Automaticsaturation(orclipping)significantly reduces the number of control-flow 

instructionsneededforcheckingoverflowexplicitlyintheprogram.Changes intechnological and economic requirements 

makeitmoreexpensivetocontinueprogrammingDSPsinassembly. Staying with the mobile phone as an example, thesignal-

processing algorithms required become increasinglycomplex.Featuressuchasstrongererrorcorrectionandencryption must be 

added. Communication protocols becomemoresophisticatedandrequiremuchmorecodetoimplement. In certain markets, 

multiple protocol stacks areimplementedtobecompatiblewithmultipleserviceproviders. In addition, backward compatibility 

witholderprotocolsisneededtostaysynchronizedwithprovidernetworks thatareinaslowprocessofupgrading. 

For example, is required in many algorithms and issupplied as a primitive in many DSPs. However, there is 

nosuchprimitiveinStandardC.ToexpresssaturatedarithmeticinCrequirescomparisons,conditionalstatements,andcorrectingass

ignments.Insteadofusingaprimitive,theoperationis spread overa numberof statements that aredifficulttorecognizeasasingle 

primitivebyacompiler. 

 

DESCRIPTION 
 
Embedded C is designed to bridge the performancemismatch between Standard C and the embedded hardwareand 

application architecture. It extends the C language withtheprimitivesthatareneededbysignal-

processingapplicationsandthatarecommonlyprovidedbyDSPprocessors. The design of the support for fixed-point 

datatypes and named address spaces in Embedded C is based onDSP-C. DSP-C [1] is an industry-designed extension of 

Cwithwhichexperiencewasgainedsince1998byvariousDSPmanufacturers in their compilers. For the development ofDSP-

CbyACE(thecompanythreeofusworkfor),cooperationwassoughtwithembedded-applicationdesignersandDSPmanufacturers. 

 

TheEmbeddedCspecificationextendstheClanguage to supportfreestandingembeddedprocessors 
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http://arduino.cc/en/Main/Software%7CArduino
http://cdn.robotc.net/downloads/arduino/stk500boot_v2_mega2560.hex


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                       || e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Volume 12, Issue 13, April 2023 ||  

                  International Conference on Recent Development in Engineering and Technology – ICRDET’23 

 Organized by 

   Dhaanish Ahmed Institute of Technology, KG chavadi, Coimbatore, India 

IJIRSET © 2023                                                             |     An ISO 9001:2008 Certified Journal   |                                           642 

 

inexploigthemultipleaddressspacefunctionality,user-defined named address spaces, and direct access to processorand I/O 

registers. These features are common for the small,embedded processors used in most consumer products. 

ThefeaturesintroducedbyEmbeddedCarefixed-pointandsaturatedarithmetic,segmentedmemoryspaces,andhardware I/O 

addressing. The description we present hereaddressestheextensionsfromalanguage-

designperspective,asopposedtotheprogrammerorprocessorarchitectureperspective. 

MULTIPLEADDRESSSPACES 

Embedded C supports the multiple address 

spacesfoundinmostembeddedsystems.ItprovidesaformalmechanismforCapplicationstodirectlyaccess(ormaponto)those 

individual processor instructions that are designed foroptimal memory access. Named address spaces use a 

single,simpleapproachtogroupingmemorylocationsintofunctionalgroupstosupportMACbuffersinDSPapplications, physical 

separate memory spaces, direct accesstoprocessorregisters,anduser-definedaddressspaces. 

 

The Embedded C extension supports defining boththe natural multiple address space built into a processr'sarchitecture 

and the application-specific address space thatcanhelpdefinethesolutiontoaproblem. 

EmbeddedCusesaddressspacequalifierstoidentify specificmemory spacesinvariabledeclarations.There are no predefined 

keywordsforthis, as the actualmemory segmentation is left to the implementation. As anexample,assume 

thatXandYarememoryqualifiers. 

PYTHON 

Pythonis awidely usedhigh-level programminglanguageforgeneral-purposeprogramming, createdby Guido   

van   Rossum and   first    released    in    1991.An interpreted language, Python has a design philosophy 

thatemphasizescode readability (notablyusing whitespace indentation to delimit code blocks ratherthan curly brackets or 

keywords), and a syntax that allowsprogrammers to express concepts in fewer lines of code 

thanmightbeusedinlanguagessuchasC++orJava.Thelanguageprovides constructsintendedtoenablewritingclearprograms 

onbothasmallandlargescale.Python   features  a dynamic   type system    

andautomaticmemorymanagementasupportsmultipleprogrammingparadigms,includingobject-oriented, functional 

programming andproceduralstyles.It  has  a  large  andcomprehensive standardlibrary. Python interpreters are available for 

many operating systems,allowing Python code to run on a wide variety of systems. CPython,the 

referenceimplementationofPython, is opensource software and has a community-based developmentmodel, as do nearly 

all of its variant implementations. CPythonismanagedbythenon-profitPythonSoftwareFoundation 

. 

IV. RESULTS 
 
Asaresultoftrainingtheclassifierusingtheproposedfeatureandpython, thetremorwas classified 

 

 

 

 

FIG.6 GRAPH 
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Fig.8 CLASSIFICATIONOFTREMOR 

V. CONCLUSION 
 

Thisworkdevelopedandidentifiedthetypeoftremorin patients. Theproposedtremoranalyzingmodelinthisworkdistinguish 

the better performance than the existing model. Itis notable that the tremor detection model was based on longterm 

acceleration data collection in real life condition whichmadeourmodelinpracticalapplication. Andhenceweconclude that 

the types of tremorsare analyzed and identifiedinourprojectwork. 

 

VI. FUTURESCOPE 
 

Inthefuture,themainissuewillbetheexaminationofnewfeature and the use of new methods the tremor is regular andas 
frequency of 4-12 HZ.in order to focus on the frequencycomponentofthetremor,itisexpectedthatdiagnosticaccuracy will 
be improved using a fat Fouriertransform.beforethat we can identified only the hand type tremor rather thanattempting 
the granular assessment. As a future challenge wecan quantify the different type of tremor such as finger, chinassociated 
inbodyparts. 
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