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Abstract 

 

 

Theqproject focuses onqdesign & developmentqof a portableqwireless Human Computer 

Interface (HCI) systemqto createqa robustqhands freeqinterface forqdisabled peopleqor 

peoplesqhaving upper limbqmotor paralysis. Early techniquesqmainly consideredqimage 

processing, gazeqtracking and camerasqto synthesis the device. We proposeqa new 

mouse asqan input deviceqfor a computerqwhose operation isqbased on measurementqof 

movements of thequser’s head andqdetection ofqeye blinks. A tiltqsensor (3-axis 

accelerometer) is used toqdetect both lateralaand vertical headamovements toanavigate 

the mouseacursor position placedaon a helmet. The IRabased eye blinkasensor is placed 

on aqspec used to detectqeye blink andqin turns doqclicking operation. Theqsignals are 

sentqto the micro-controllerq(Arduino Uno) forqprocessing & do requiredqoperations. 

The wirelessqtechnology includes Bluetoothqmodule (HC-05) used to sendqsignals to the 

computerqin use. A ‘C’ based programqis developed for theqmouse control operations & 

provides a flexible method forqthe disabled peopleqto improve both personal & 

professionalqlife quality. 
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Chapter 1: Introduction 

 

Inqthe era ofqscience & technologyqcomputers are anqintegral part ofqlife thatqmakes 

human lifeqmore comfortable. HumanqComputer Interface (HCI) isqa technology 

usedqto incorporate theqcorrelation between humanqand Computer. HCIqdevice which 

usesqinformation taken fromqthe head areaqoffer interaction methodsqthat are more 

convenient, impulsive & direct comparedqto the traditionalqinput devices like keyboard, 

or mouse. Oneqof the mostqbenefitted target groupsqis physically disabledqpeople 

having spinalqcord problem, motor paralysisq& who cannotquse their handsqin the 

interaction. Additionally, asqthe number ofqpeople with disabilitiesqis increasing 

drastically severalqresearches have beenqgoing on forqeffective Human computer 

interaction. 

 

1.1 Background 

 

Accordingqto the usersqability, systems likeqspeech recognition, brain-computer 

interfaces (BCI) andqinfrared head-operated joysticksqetc. may beqinvolved for this 

purpose. Howeverqpatients with severalqdisabilities may not be able toqspeak and eye 

musclesqare the onlyqmuscle they canqcontrol. Some prominentqEye-movement 

detection interfacesqmay be basedqon videooculography (VOG), imageqanalysis, 

infraredoculography (IORG), electrooculographyq(EOG) and electromyographyq(EMG). 

Furthermore, thisqtype of interfaceqis not beqlimited to criticallyqdisabled Peoples and 

couldqbe applicable to anyqone with enoughqeye-movement control. 

 

EOG isqa widely and successfullyqimplemented techniqueqthat has provenqreliable 

human–computerqinterfaces (HCI) whereqelectrode-based deviceqis designed to enable 

peopleqwith special needsqto control aqcomputer with theirqeyes but itqleads to an 

uncomfortableqway of actqas several electrodesqare placed onqface near eyeqarea.  
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Gazeqtracking recommended asqan alternative toqtraditional computer pointing 

mechanisms. However,qthe precision orqaccuracy limitations ofqgaze estimation 

algorithmsqand the fatigueqimposed on usersqwhen overloading theqvisual perceptual 

channel withqa motor controlqtask have preventedqthe widespread adoptionqof gaze asqa 

pointing modality. Theqprototype systemqcombines head-mounted, video-basedqgaze 

tracking withqcapacitive facialqmovement detectionqthat enable multimodalqinteraction 

by gazeqpointing and makingqselections withqfacial gestures. 

 

Brain ComputerqInterfaces (BCIs) measureqbrain signals ofqbrain activity intentionally 

andqunintentionally induced byqthe user, and thusqprovide a promisingqcommunication 

channel thatqdoes not dependqon the brain‘sqnormal output pathwayqconsisting of 

peripheralqnerves and muscles. Present-dayqBrain Computer Interfacesqdetermine the 

intent ofqthe user fromqa variety of differentqelectrophysiological signals. 

Theyqtranslate these signalsqin real-time commandsqthat operate aqcomputer display or 

otherqdevice. 

 

 All ofqthe above existingqmethods mainly includesqcameras or expensiveqsensors and 

electrodes asqinput devices forqsophisticated image processing ,videoqprocessing & 

signal processingqpurpose .It makesqthe systemqenormous complexq& expensiveqto 

operate. It motivatesqto make oneqsimpler, comfortable and cost effective deviceqwhich 

can be used by a common disabled personqwith most intuitiveqway. 

 

 

1.2 Problem Statement 

 

In theqera of newqmillennium, it isqour concern thatqindividuals withqdisabilities do not 

becomeqtechnological orphans inqthe areas of electronicsqand computers. Specifically, 

forqpeople with disabilitiesqto overcome inconveniencesqin their dailyqlives. Moreover, 

warqinjured army personnels waste their intellect, experience and capabilities as they 
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have no means to communicate with the world through computers. There needsqto be an 

aidingqsystem that canqhelp in utilizingqtheir expertise. 

 

The systemqpresented shows peopleqwith disabilities can operateqthe system asqgood as 

nondisabled. This computerqmouse interface, utilizes currentqcircuit technology to 

accomplishqthe control ofqa computer mouseqsystem effectively. 

 

 

1.3 Proposed Solution 

 

A Low costqbased portable wirelessqhead movement-controlled HCIqsystem which can 

be usedqby physically disabledqpeoples & peoples whoqcannot use theirqhands in 

several applicationsq(like computerqoperations, internet, typing, & communication) is 

Proposedqhere. The main purposeqof this systemqis to developqa non camera based 

feasibleqalternative HCI channelqfor common disabledqpeople withqhigher precision, 

lesser complexq& simpler to operate.   

 

 

1.4 Scope 

 

Toqprovide the disabledqwith cost effectiveqsolution to overcomeqtheir disability and 

takeqpart in the advancementsqgoing on around theqglobe and to utilizeqthe intellect and 

experienceqof war injured armyqpersonals in the field. Human ComputerqInteraction is 

gainingqmass popularity inqthe present days. This projectqprovides a greaterqscope for 

improvementqin the nearqfuture. Effective controlqof mouse cursorqwith speech 

recognition &qincreasing of writingqspeed are still someqsectors to beqimproved in 

future. Betterqmethods of transmissionqand reception channelqcan also beqdeveloped on 

furtherqexperiment. 
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1.5 Approach 

 

A simple approch with minimum and cheap circuitry is used in the completion of this 

project. Two basic sensors ( accelerometer and eye-blink sensor) with the combination of 

a bluetooth module and a pair of microprocessors (arduino), each at both transmitter and 

receiver section is used. The baasic approch is given in basic steps as: 

 

 Both the sensors will be connected to a Bluetooth device through controllers. 

 The data from both sensor will be processed into digital values by the 

microcontroller which is coded using the embedded C language. 

 This Bluetooth device will send wireless feedback signals to the receiving 

module. 

 The received data will be processed by the microcontroller into the respective 

cursor action.  

 Cursor movement on display screen will show respective movements. 
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Chapter 2: Hardware Specifications 

 

 

The hardwareqresources used inqthe project areqdescribed one byqone. 

 

2.1 Accelerometer MPU (6050) 

 

 The MPU-6050qsensor has aqMEMS accelerometer asqwell as aqMEMS gyro in a 

singleqchip. It isqvery precise, asqit contains 16-bits analogqto digital conversion 

hardwareqfor every channel. Thereforeqit captures theqx, y, andqz channel atqthe same 

time. Theqsensor uses theqI2aC-bus toqinterface withqthe Arduino.a 

 

 

 

                                                         

Figure 1:Accelerometer MPU 6050 chip 
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2.1.1 Gyroscope Features 

 

Theqtriple -axis MEMSqgyroscope in theqMPU-60X0 whichqincludes a wideqrange 

of features:  

 

 Digital-outputqX-, Y-,qand Z-Axisqangular rateqsensors (gyroscopes) with 

aquser-programmableqfull scaleqrange of ±250,q±500, ±1000q and 

±2000°/secq  

 Externalqsync signal connectedqto the FSYNCqpin supportsqimage, video 

and GPS      synchronizationa  

 Integratedq16-bit ADCsqenable simultaneousqsampling of gyrosa  

 Enhancedqbias and sensitivityqtemperature stability reducesqthe need for 

userqcalibrationa  

 Improvedqlow-frequency noiseqperformancea  

 Digitally-programmableqlow-pass filtera  

 Gyroscopeqoperating current:q3.6mAa 

  Standbyqcurrent: 5µAa  

 Factoryqcalibrated sensitivityqscale factora  

 Userqself-test 5.2qAccelerometer FeaturesqThe triple-axisqMEMSa 

 

Accelerometerqin MPU-60X0qincludes aqwide range ofqfeatures:a 

 Digital-outputqtriple-axis accelerometer withqa programmable fullqscale 

rangeqof ±2g,q±4g,q±8g andq±16ga  

 Integratedq16-bit ADCsqenable simultaneous samplingqof accelerometers 

while requiringqno externalqmultiplexera 

 Accelerometerqnormal operatingqcurrent: 500µAa  

 Low powerqaccelerometer modeqcurrent: 10µAqat 1.25Hz,q20µA at 5Hz, 

60µAqat 20Hz,q110µA at 40Hzqa  

 Orientationqdetection andqsignallinga  

 Tap detectiona 
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 User-programmableqinterruptsa  

 High-Gqinterrupta  

 Userqself-testa 

 

 

Figure 2: MPU-6050 Pin Configuration 

 

 

2.2 IR Sensor (TCRT 5000) 

 

TheqTCRTa5000qand TCRTa5000Lqare reflectiveasensorsqwhich include anqinfrared 

emitter andqa  phototransistor inqa leaded packageqwhich stops visibleqlight. The 

package containsqtwo mountingqclips. TCRTa5000Lqis the long leadqversion. The main 

featuresqof the sensorqare: 

 • Packageqtype: leadeda 

• Detectorqtype: phototransistora  



8 
 

• Dimensionsq(L x W x H in mm): 10.2 x 5.8 x 7a  

• Peakqoperating distance: 2.5 mmq• Operatingqrange within > 20 % relative 

collectora current: 0.2qmm toq15 mma  

• Typicalqoutput currentqunder test:qIC = 1 mAa  

• Daylightqblocking filtera  

• Emitterqwavelength: 950 nma  

• Leadq(Pb)-free solderingqreleaseda  

• Compliant toqRoHS directiveq2002/95/EC andqin accordanceqto WEEE 

2002/96/ECa  

The sensorqhas the followingqapplicationsa 

• Positionqsensor forqshaft encoder a 

• Detection ofqreflective materialqsuch as paper, IBMqcards, magnetic tapes etc.a  

• Limit switchqfor mechanicalqmotions in VCRa  

• Generalqpurpose - whereverqthe spaceqis limiteda 

 

 

Figure 3: TCRT5000 Sensor 
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2.3 Bluetooth Module (HC-05)  

 

Bluetootha isqa wireless technologyqstandard for exchangingqthe data overqsmall 

distancesq(using short-wavelengthqUHF radioqwavesqin the ISMqband fromq2.4 to 

2.485 GHz)qfrom fixed asqwell as  mobileqdevices, andqbuilding personalqarea 

networks (PANsa).  Range isqapproximately 10 Metersq(30 feet). 

 

Theseqmodules are based onqthe Cambridge SiliconqRadio BC417q2.4 GHzqBlueTooth 

Radioqchip.a Thisqis a complex chipqwhich uses anqexternal 8qMbit flashqmemory.   

 

 

                                          

Figure 4: HC-05 Chip 
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2.4 Microcontroller (Arduinoa) 

Arduinoqis anqopen-sourceacomputer hardwareqandasoftwareqboard. The boardqis 

based onqa family ofqmicrocontroller boardqdesignsa. Theseqsystems provide setsqof 

digitalqand analog I/Oqpins that canqbe interfaced toqvarious expansion boards 

("shields") andqother circuitsa. The boardsqfeature serialqcommunications interfaces, 

including USBqon some models,qfor loadingqprograms fromqpersonal computers.aFor 

programming theqmicrocontrollers,athe Arduinoqplatform provides anqintegrated 

developmentqenvironment (IDE) based on theqProcessingaproject, whichqincludes 

supportqfor C, C++qand Java programmingqlanguages.a 

 

2.4.1 Onboard ArduinoqComponents 

AnaArduinoqboard consists ofqan Atmela8-,q16-aor 32-bitqAVR microcontrollerqwith 

complementaryqcomponentsqthat facilitate programmingqand incorporation intoqother 

circuits. Anqimportant aspect ofqthe Arduino isqits standard connectors,awhichqlets 

users connectqthe CPUaboardqto a varietyqof interchangeable add-onqmodules known 

asqshields. In thisqcase we wouldqbe using the Ethernetqshield. Some shields 

communicateqwith theqArduinoaboardqdirectly overqvarious pins, butqmany shields are 

individuallyqaddressable via anqI²C serial busa—so manyqshields can beqstacked and 

usedqin parallel.qa  

At aqconceptual level, whenqusing the Arduino softwareqstack, all boardsqare 

programmed overqan RS-232aserialqconnection, but theqway this isqimplemented varies 

by hardwareqversion.aSerial Arduinoqboards contain a levelqshifter circuit toqconvert 

betweenqRS-232alevel andqTTL-level signals.aCurrentqArduino boards 

areqprogrammed via USB,aimplementedqusing USB-to-serial adapterqchips suchqas 

the FTDIFTa232. Someqboards,asuch asqlater-model Uno’s,qsubstitute the FTDIachip 

with aqseparate AVRqchip containing USB-to-serialqfirmwarea(itself reprogrammable 

viaqits ownqICSP header).a 

 

https://en.wikipedia.org/wiki/Open-source
https://en.wikipedia.org/wiki/I/O
https://en.wikipedia.org/wiki/USB
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Processing_(programming_language)
https://en.wikipedia.org/wiki/C_programming_language
https://en.wikipedia.org/wiki/C%2B%2B_programming_language
https://en.wikipedia.org/wiki/Java_programming_language
https://en.wikipedia.org/wiki/Atmel
https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/I%C2%B2C
https://en.wikipedia.org/wiki/Serial_bus
https://en.wikipedia.org/wiki/RS-232
https://en.wikipedia.org/wiki/Transistor%E2%80%93transistor_logic
https://en.wikipedia.org/wiki/Universal_Serial_Bus
https://en.wikipedia.org/wiki/FTDI
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2.4.2 ARDUINO Uno 

 

Arduino/GenuinoaUno is a microcontrollerqboard based on the ATmega328P. It 

hasq14adigital input/qoutput pins (of whichq6 canqbe used as PWMaoutputs), 6qanalog 

inputs,qa 16 MHz quartzqcrystal,aa USB connection,qa power jack,aanqICSP 

headerqand a resetqbutton.aIt contains everythingqneeded to support the 

microcontroller;asimply connect it to aqcomputer with aqUSB cable orqpower it withqa 

AC-to-DC adapterqor battery toqget started.aYouqcan tinker with your UNOqwithout 

worring tooqmuch about doing something wrong,aworst case scenario you canqreplace 

the chipqand start overqagain. 

a 

                                                       

Figure 5: ATmega 328p Pin Configuration 

 

2.4.3 ARDUINO Leonardo 

 

TheqArduino Leonardoaisqa microcontrolleraboardqbased on theqATmegaa32u4. It 

hasq20 digitalqinput/output pinsq(of which 7qcan be usedqas PWM outputsqand 12 

as analogqinputs),aa 16qMHz crystal oscillator,aaqmicro USBqconnection,aa power 

jack, anqICSP header,aandqa reset button.aItqcontains everythingqneededato support 

theqmicrocontroller;asimplyqconnect itqto a computerqwith a USB cable or powerqit 

with AC-to-DCqadapter or batteryqto get started.a  
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TheaLeonardoqdiffersafrom allqpreceding boardsqin that theqATmegaa32u4qhas 

built-inqUSB communication,aeliminatingqthe needqfor a secondaryqprocessor.aThis 

allowsqthe Leonardoqto appear toaaqconnected computer asqaamouse and keyboard, 

inq addition to aqvirtual (CDC) serial / COM port).a 

 

 

Figure 6: Arduino Leonardo chip 
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Chapter 3: Software Design 

 

C Language is used for the coding of the project. The coding is done in two parts 

 Coding for transmitter side 

 Coding for receiver side 

 Codes for both the modules are atteched in Annex-A of this Thesis. 
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Chapter 4: Design Structure 

 

 

The project is divided in two portions i-e transmitter end and receiver end. At the 

transmitter end accelerometer gets input from head movements while IR sensor gets input 

from eye blinking. These inputs will be fed to microprocessor which will transmit them 

with help of Bluetooth to the receiver end. At the receiver end the data will be processed 

and clicking action will be performed 

 

4.1 Working Methodology 

 

There will be two modules of the project as regards to the working methodology 

 

4.1.1 Module 1  

 

The first module will be comprising of sensors at the driver end. Two sensors are:  

a. IR sensor  

b. Accelerometer 

Special glasses will be designed in which IR sensor will be mounted in a manner which 

will be user friendly .This IR sensor will sense the motion of eye blinking. Normal 

blinking of eye will be ignored while blink of eye up to certain time will be give stimulus 

to the IR sensor. Cursor movement will be defined by the input observed by the 

accelerometer which will be mounted on head. Right, left, upward and downward 

movement of head will give respective movement of cursor. These inputs from IR sensor 

and Accelerometer are fed to the microprocessor which transmit this data to the receiver 

end via Bluetooth device (HC-05). 
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Figure 7: Transmitter Section (Block Diagram) 

 

Figure 8: Transmitter Section (Accelerometer with Microcontroller) 
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Figure 9: Transmitter Section (IR Sensor on glasses) 

 

 

4.1.2 Module 2 

 

In the second module, the data which was transmitted earlier will be received at receiver 

end by Bluetooth through pairing between the two modules. This data will now be fed to 

the microcontroller at the receiver side which will transform it in the respective cursor 

movements. 
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MICROCONTROLLER LAPTOP/ PC
BLUETOOTH

RECEIVER

 

 

Figure 10: Receiver Section (Block Diagram) 

 

 

 

 

Figure 11: Receiver Section 
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Chapter 5: Applications 

 

In this era of advancing computer technologies, everybody needs to interact to the world 

through a computer. This project provides the handicapped with the oppertunity to fully 

handle and control the computer with just simple head movements and eye blinks. Some 

of the applications if the project are discussed below. 

 

5.1 For Disabled Persons/War Injured Army Personals 

 

The lack of suitable input devices has made people with disabilities to come accross 

several obstacles while using computers.  As now a days, keyboard and mouse are the 

most usual input devices and due to the expanding popularity of  Microsoft Windows 

interfaces as Windows 98 and NT, the computer mouse has become even more important. 

Thus,  it has become really important to create something like a simple mouse system for 

people who are disabled to operate their computer systems.  

 

People1who1are paralyzed1with spinal cord1injuries (SCIs)  have1increasingly applied1 

electronic assistive1devices to1improve their1ability to1perform certain1essential 

functions. Electronic1requipment, which1has been1modified to1benefit people1with 

disabilities1include communication1and daily1activity devices, and1powered 

wheelchairs. From1our literature1analysis there1are many1computer input1devices are1 

available. Finger1mounted device1using pressure1sensors, but no1hardware has1been 

realized so1far and1it needs1physical kind1of interaction1with computer1system. 

A1wide range1of interfaces1are available between1the user1and device1and the 

interfaces can1be enlarged1keyboards or1a complex1system that1allows the1user to 

operate1or control1a movement1with the1aid of1a mouth stick, However, for1many 

people1the mouth1stick method1is not1accurate and1comfortable to1use. An1eye 

imaged1input system, electro-oculograpy1(EOG) signals ,1electromyogram (EMG) 
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signals,1Electroencephalogram (EEG)1signals are1capable of1providing only1a few 

controlled1movements have1slow response1time for1signal processing1and require 

substantial1motor coordination. In1infrared or1ultrasound-controlled mouse1system. 

There1are two1primary determinants1that are1of concern1to the1user. The1first one 

being1whether the1transmitter is1designed to1aim at1an effective1range or1not with 

respect1to receiver,1the other1one being1whether the1cursor of1computer mouse1can 

move1with his1head or1not. These1considerations increase1the load1for people1with 

disabilities. Thus,1alternative systems1that utilize1commercially available1electronics to 

perform1tasks with1easy operation1and easy1interface control1are sorely1required.   

 

 

5.2 Wireless Mouse For CAD 

 

CAD, or1computer-aided design2and drafting2(CADD), is2the use2of computer 

technology2for design and2design documentation. CAD2software replaces2manual 

drafting with2an automated2process. 

If 2you work2in the2architecture, MEP, or2structural engineering2fields, you’ve 

probably2used 2D2or 3D2CAD programs. These2programs can2help you2explore design 

ideas,2visualize concepts2through photorealistic2renderings, and2simulate how2a design 

will2perform in2the real2world. Auto2CAD software2was the2first CAD2program, and 

it2is still2the most2widely used2CAD application. 

CAD programs2have different2features depending2on whether2your design2process 

involvesq2D vector-basedqgraphics orq3D modelingqof solidqsurfaces. Most 3DqCAD 

programsqlet youqapply multipleqlight sources,qrotate objectsqin threeqdimensions, and 

renderqdesigns fromqany angle. 

Broadlyqspeaking, CADqsoftware helpsqyou exploreqconcept designqideas, create 

productqdesigns, carryqout simulationsqand analyses, andqperform engineering 

https://www.autodesk.com/products/all-autocad/compare
https://www.autodesk.com/solutions/3d-cad-software
https://www.autodesk.com/solutions/3d-cad-software
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calculations. Inqother words, CADqsoftware assistsqyou withqthe experimentation, 

exploration, andqiteration neededqto makeqthe mostqof yourqdesign's potential. The 

overarchingqgoal, Betterqproducts producedqmore efficientlyqand atqless costqso that 

youqget yourqproducts toqmarket faster. 

UsingqHead controlledqmouse as alternativeqmouse the disabledqpersons will beqable to 

apply theirqintellect inqan efficientqmanner.  

 

5.3 Head Controlled Mouse as Photo-Editor 

 

Photo editingqis the changingqof images. Theseqimages canqbe digital 

photographs,qillustrations, prints,qor photographs onqfilm. Someqtypes ofqediting, such 

asqairbrushing, areqdone by handqand others areqdone using photo 

editingqprograms like Photoshopqand MicrosoftqPaint. 

 

Photosqare vital toqfirms as wellqas individuals. Forqindividuals, photographs servedqas 

importantqmedium in savingqmomentous memories ofqfriends, families,qpeers as 

wellqas loved ones.qMoreover, firmsqused photographs as tools for theirqadvertising and 

marketingqcampaigns. Nowadays, consumersqare more inclinedqto captivating 

photos,qtherefore companiesqensure that theirqadverts has alluringqphotographs. As 

expectedqadvertisement that doesqnot have photosqwill not drawqthe attention ofq  

consumers becauseqthey don’t likeqreading plain textqonly. Other thanqadverts, images 

areqalso neededqfor other purposesqsuch as pressqreleases, website creation,productq 

launches andqmuch more. Toqmake sure thatqphotographs efficiently drawqthe attention 

ofqcustomers, business enterprisesqshould possess qualityqphotos, therefore theyqshould 

make useqof photo editorqsoftware. 

 

https://simple.wikipedia.org/wiki/Digital_camera
https://simple.wikipedia.org/wiki/Digital_camera
https://simple.wikipedia.org/wiki/Illustration
https://simple.wikipedia.org/wiki/Photographic_film
https://simple.wikipedia.org/wiki/Computer_program
https://simple.wikipedia.org/wiki/Photoshop
https://simple.wikipedia.org/wiki/Microsoft_Paint
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5.4 Wireless mouse as Designing and Graphic tool 

 

Graphicqdesign, also knownqas communication design, isqthe art andqpractice of 

planning andqprojecting ideas andqexperiences with visualqand textual content. 

Theqform of theqcommunication can beqphysical or virtual, andqmay includeqimages, 

words, or graphicqforms. The experienceqcan take placeqin an instantqor over aqlong 

period ofqtime. The workqcan happen atqany scale, fromqthe design of aqsingle postage 

stamp toqa national postalqsignage system, orqfrom a company’sqdigital avatar toqthe 

sprawlingqand interlinked digitalqand physical contentqof an internationalqnewspaper. It 

canqalso be forqany purpose, whetherqcommercial, educational,qcultural, orqpolitical. 

The variousqtechniques thatqdesigners employ, likequsing specific colorqpalettes to elicit 

predictableqemotional responses, areqpart of theqscience ofqdesign are addedqthrough 

head ControlledqWireless mouse device. Graphicqdesign is applied to everythingqvisual, 

fromqroad signsqto technical schematics,qfrom interoffice memorandumsqto 

reference manuals.q 

Design canqaid in sellingqa product orqidea. It isqapplied to productsqand elements of 

companyqidentity such asqlogos, colors, packagingqand text asqpart of branding (see 

alsoqadvertising). Brandingqhas increasingly becomeqimportant in theqrange ofqservices 

offered byqgraphic designers. Graphicqdesigners often formqpart of aqbranding team. 

Graphicqdesign is appliedqin the entertainmentqindustry in decoration, sceneryqand 

visual storyqtelling. Other examplesqof design forqentertainment purposes include 

novels, comicqbooks, DVDqcovers, opening creditsqand closing creditsqin filmmaking, 

andqprograms and propsqon stage. Thisqcould also includeqartwork used forqT-shirts 

and otherqitems screenqprinted forqsale.  

  

 

 

 

https://www.verywell.com/color-psychology-2795824
https://en.wikipedia.org/wiki/Traffic_sign
https://en.wikipedia.org/wiki/Memorandum
https://en.wikipedia.org/wiki/User_guide
https://en.wikipedia.org/wiki/Product_(business)
https://en.wikipedia.org/wiki/Idea
https://en.wikipedia.org/wiki/Logo
https://en.wikipedia.org/wiki/Packaging
https://en.wikipedia.org/wiki/Brand
https://en.wikipedia.org/wiki/Advertising
https://en.wikipedia.org/wiki/Entertainment
https://en.wikipedia.org/wiki/Opening_credits
https://en.wikipedia.org/wiki/Closing_credits
https://en.wikipedia.org/wiki/Filmmaking
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Chapter 6: Future Work 

 

Human ComputerqInteraction is becoming popular universally inqthe present days. This 

projectqprovides a greaterqscope for improvementqin the nearqfuture. More features can 

be added and the project can be enhanced. Effective controlqof mouse cursorqand speech 

recognition can be included. Converting the mouse into both mouse and keyboard by 

using eye motion detection techniques can take the project to a next level. 

Betterqmethods of transmissionqand reception channelqcan also beqdeveloped on 

furtherqexperiment. 
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Chapter 7: Conclusion 

 

A compact and easy to use device is created for thr disabled in this project. Keeping cost 

effictiveness as a prime requirement, the project focuses on providing the handicapped 

with an easy to use gadget for using a computer like a normal person. It has a wide range 

of applications that extend from online banking to graphic designing. Thus the project 

proves to be very helpful and an innovative contribution for the society.  
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Chapter 8: Previous Work Done 
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EasyqInput head-controlledqmouse input deviceqfor paralyzedqusers. Sara 

XiangrongqHuang, Jesse McMullen, (Frank)qWai Shing WongqStudents (Cornell 

UniversityqSchool ofqElectrical andqComputer Engineering, NewqYork. 
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APPENDIX A 

 

 

Transmitter Section Coding 

#includeq<RH_ASK.h>q 

#includeq<SPI.h>q//qNot actually usedqbut needed toqcompile 

#include <SoftwareSerial.h> 

 

SoftwareSerialqmySerial(10, 11);q// RX, TX 

 

#includeq"I2Cdev.h" 

#includeq"MPU6050.h" 

 

const byteqinterruptPin = 2; 

const byteqledPin = 13; 

intqter=0; 

intqy=0; 

volatileqbyte state = LOW; 

// isqused inqI2Cdev.h 

#if I2CDEV_IMPLEMENTATION == I2CDEV_ARDUINO_WIRE 

    #includeq"Wire.h" 

#endif 

 

RH_ASK driver; 

 

 

MPU6050qaccelgyro; 

//MPU6050qaccelgyro(0x69); //q<-- use for AD0qhigh 

 

int16_tqax,qay, az; 

int16_tqgx,qgy, gz; 

intqx=0; 

unsigned longqduration=0; 

voidqsetup() 
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{ 

 #ifqI2CDEV_IMPLEMENTATION ==qI2CDEV_ARDUINO_WIRE 

       qWire.begin(); 

    #elifqI2CDEV_IMPLEMENTATION ==qI2CDEV_BUILTIN_FASTWIRE 

       qFastwire::setup(400,qtrue); 

    #endifq 

 pinMode(ledPin, OUTPUT); 

 

pinMode(interruptPin,qINPUT); 

  attachInterrupt(digitalPinToInterrupt(interruptPin), blink, 

FALLING); 

   

    Serial.begin(9600);  q// Debugging only 

    ifq(!driver.init()) 

         Serial.println("init failed"); 

mySerial.begin(9600); 

    Serial.println("Initializing I2C devices..."); 

    accelgyro.initialize(); 

 

    //qverify connection 

    Serial.println("Testing deviceqconnections..."); 

    Serial.println(accelgyro.testConnection() ?q"MPU6050qconnection 

successful" : "MPU6050 connectionqfailed"); 

 

 

          

} 

 

void loop() 

{   

      accelgyro.getMotion6(&ax,q&ay,q&az,q&gx,q&gy, &gz); 

       //Serial.print(ax);qSerial.print("\t"); 

        //Serial.print(ay);qSerial.print("\t"); 

        //Serial.print(az);qSerial.println("\t"); 

        

   if(ax>5000&&ay<5000&&ay>-5000){ 

    mySerial.write("a"); 
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    x=1; 

    } 

    else if(ax<-5000&&ay<5000&&ay>-5000){ 

      mySerial.write("s"); 

      x=2; 

      } 

else if(ay<-5000&&ax<5000&&ax>-5000){ 

  mySerial.write("d"); 

  x=3; 

  } 

  else if(ay>5000&&ax<5000&&ax>-5000){ 

    mySerial.write("w"); 

  x=4; 

  } 

  else{ 

    mySerial.write("1"); 

    x=5;} 

 

if(y==1&&ay<3000){ 

  x=6; 

  y=0; 

  mySerial.write("2"); 

  } 

  else if(y==1&&ay>3000){ 

    x=7; 

    y=0; 

    mySerial.write("3"); 

    } 

   

  digitalWrite(ledPin, state); 

    Serial.println(x); 

    String str=String(x); 

    char msg[]=""; 

    str.toCharArray(msg,5); 

     

    driver.send((uint8_t *)msg, strlen(msg)); 

    driver.waitPacketSent(); 
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    delay(10); 

    interrupts(); 

} 

 

 

void blink() { 

  noInterrupts(); 

 y=1; 

  state = !state; 

  Serial.println("interrupt occured"); 

   interrupts(); 

}  
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Receiver Section Coding 

#includeq<RH_ASK.h> 

#includeq<SPI.h> //qNot actualy usedqbut needed toqcompile 

#includeq<SoftwareSerial.h> 

 

SoftwareSerialqmySerial(10, 11); // RX, TX 

 

RH_ASKqdriver; 

 

#includeq"Mouse.h" 

 

// setqpin numbers for theqfive buttons: 

 

 

intqrange = 5;              //qoutput range ofqX or Y movement; 

affectsqmovement speed 

intqresponseDelay = 10;     //qresponse delayqof the mouse, in ms 

 

 

 

 

 intqupState = 0; 

  intqdownState = 0; 

  intqrightState = 0; 

  intqleftState = 0; 

  intqclickState = 0; 

void setup() { 

  //qinitialize the buttons' inputs: 

 

  pinMode(13,OUTPUT); 

  digitalWrite(13,LOW); 

  // initialize mouse control: 

  Mouse.begin(); 

mySerial.begin(9600); 

   if (!driver.init()) 

         Serial.println("init failed"); 
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} 

 

void loop() { 

 

 uint8_t buf[1]; 

    uint8_t buflen = sizeof(buf); 

    if (driver.recv(buf, &buflen)) // Non-blocking 

    { 

      int i; 

      // Message with a good checksum received, dump it. 

       

      //Serial.println((char*)buf);   

      String a=buf; 

     int z=buf[0]; 

      Serial.println(z); 

      if(mySerial.available()>0){ 

        z=mySerial.read(); 

        } 

      

if(z==52){ 

  upState = 0; 

  downState = 1; 

  rightState = 0; 

  leftState = 0; 

  clickState = 0; 

   

  } 

 

else if(z==49){ 

   upState = 0; 

  downState = 0; 

   rightState = 0; 

  leftState = 1; 

  clickState = 0; 

   

  } 
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else if(z==50){ 

  upState = 0; 

  downState = 0; 

  rightState = 1; 

  leftState = 0; 

  clickState = 0; 

   

  } 

 

 

 else if(z==51){ 

   upState = 1; 

  downState = 0; 

   rightState = 0; 

  leftState = 0; 

  clickState = 0; 

   

  } 

 

 else if(z==54){ 

   upState = 0; 

  downState = 0; 

   rightState = 0; 

  leftState = 0; 

  clickState = 0; 

   Mouse.click(MOUSE_LEFT); 

  } 

 

   else if(z==55){ 

   upState = 0; 

  downState = 0; 

   rightState = 0; 

  leftState = 0; 

  clickState = 0; 

   Mouse.click(MOUSE_RIGHT); 

  } 
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else{ 

   upState = 0; 

  downState = 0; 

   rightState = 0; 

  leftState = 0; 

  clickState = 0; 

   

  } 

    } 

 

 

 

 

 

   

  // read theqbuttons: 

   

 

  // calculateqthe movement distanceqbased on the buttonqstates: 

  int qxDistance = (leftState -qrightState) * range; 

  int qyDistance = (upState -qdownState) * range; 

 

  // if X orqY isqnon-zero, move: 

  if ((xDistance != 0) ||q(yDistance != 0)) { 

    Mouse.move(xDistance,qyDistance, 0); 

  } 

 

  // ifqthe mouse buttonqis pressed: 

  if (clickState == HIGH) { 

    // ifqthe mouse isqnot pressed, pressqit: 

    if (!Mouse.isPressed(MOUSE_LEFT)) { 

      Mouse.press(MOUSE_LEFT); 

    } 
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  } 

  // else the mouse button is not pressed: 

  else { 

    // if the mouse is pressed, release it: 

    if (Mouse.isPressed(MOUSE_LEFT)) { 

      Mouse.release(MOUSE_LEFT); 

    } 

  } 

 

  // a delay so the mouse doesn't move too fast: 

  delay(responseDelay); 

} 


