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Abstract: 3D imagemodel

displayisusedtochangethewayof

learningandvisualizethecoreof

study in educationalfield .But

involved some challenges since

usage ofmixed realityisnotyet

implementedinvisualizingthereal

time objects and there is no

application or gamifications

techniquesforeducationalortraining

purposes.Themainmotiveofthis

projectis to make the students

experience the nextstep in the

learningprocessbyvisualizingthe

objectin3DmodelviewbyusingVR

andARtechniquesapproaches.The

virtual data structure and

augumented model object is

implemented by using unity,

blender,3Ds Max software . By

developing an application that

enablestheusertoexperiencethe

next level of learning. By the

applicationusercanexperiencethe

scannedobjectvirtuallyandcansee

through3DModelsandweconsider

ourresultsbypromisingsteptoward

extending3DmodelinMixedReality

toservereal-timeapplications.

Keywords-3DModel,augumented

modelobject,educationalpurpose,

VR, AR techniques, real-time

applications.

I.INTRODUCTION

Themergingofrealandvirtual

worldstoproducenewenvironments

andvisualizationswherephysicaland

digitalobjectsco-existandinteractin

realtime.Ourprojectistodevelopa

3DimagemodelusingMixedReality.

The objective is to develop an

Application that visualizes the

scannedobjectsintothe3Dobject.

ByusingtheMR(MixedReality)the

scannedmodelscanbedisplayed

overthetarget.Usercanviewthe3D

modelsinalltheperspectives.They

canzoom,seethroughtheobjects,

functioningtogaintheknowledgeby

seeingthem virtuallyandcansee

throughthe3Dmodels.Butinvolved

some challenges since usage of

mixedrealityisnotyetimplemented

invisualizingtherealtimeobjects

and there is no application or

gamifications techniques for

educationalortrainingpurposes.The



mainmotiveofthisprojectistomake

thestudentsexperiencethenextstep

inthelearningprocessbyvisualizing

theobjectin3Dmodelviewbyusing

VRandARtechniquesapproaches.

Bydeveloping an application that

enablestheusertoexperiencethe

next level of learning. By the

applicationusercanexperiencethe

scannedobjectvirtuallyandcansee

through3DModels.

II.LITERATURESURVEY

Sincetheemergenceofmixedand

augmentedreality,ithasbeenused

asatoolinindustry.Inthecaseof

assembly, two main applications

were addressed: The first is

presentedasasetofinstructionson

howtoassemblyaproduct,thiswill

benamedasanaugmentedreality

withinstructionalfocus.Thesecond

presentstheelementsthattheuser

can directly manipulate and

assemble,thisiswillbecalledanon-

instructionalfocus ofthe use of

augmentedreality.

Murakamietal.[10]developeda

system ofaugmented realitywith

portable haptic devices. The

applicationhasaphysicsenginefor

collisiondetection.Theauthorsmade

anexperimentwith10participants,

asking them to assemble a rail

vehicle,10timeswithhapticand10

timeswithouthaptics.Theyfound

thattheuseofhapticdecreasesthe

amountoferrorsintheassembly

process.

Radkowskietal[8] presents a

system thatusesaKinect® camera

toidentifyandlocatetheuser'shand

usedasacursor.Thissystem can

identifyfivehandgestures:closedfist,

openhand,closedhand,indexfinger

and waving hand with the virtual

objects.Amenuofbuttonsisshown

totheuserinthelowerpartofthe

screen allowing the execution of

actionssuchasmove,rotate,scale,

etc.Thissystem includesavisual

guidetoperform theassemblytask;

whentheuserinitiatestheassembly

oftwoparts,twosmalldiamonds

locatedattheexactpositionwhere

thetwopartshavetobeassembled.

Whenadiamondiscloseenoughto

theother,avectorisdefined,the

partscanonlybemovedalongthe

axis defined by thatvector.This

preventincorrectassemblyoperation

totakeplace.

Hung-HsuTsaietal.[4]proposesan

interactive virtual reality (VR)

applicationineducationforsoiland

waterconservation.Anandroidapp



wasdevelopedusingVRtechnology,

whichcanbeusedforreadinga

picturebookforlearningconceptsin

soilandwaterconservation.

MinghuiWengetal.[13]proposed

theElectronicmedicalrecordsystem

(EMRS)basedonaugmentedreality

isproposed.Theapplicationconsists

ofserver,Androiddeviceanddata

glove.Usercannotonlycheckthe

relevantmedicalinformationonthe

Androiddevice,butalsooperatethe

3D organ modelbased on AR

throughgestures.

III.BACKGROUND

A)VirtualRealitySystems

Virtual Reality Systems[5]

Hardware consists of Headsets,

Controllers and Base Stations.

HeadsetconsistsofAdjustablestraps

andinterchangeableinserts,Front-

facing camera, Eye relief

adjustments, Fits most glasses.

ControllersareDesignedexclusively

forVRIntuitivecontrolsandgestures

RealisticHDhapticfeedback.Base

Stationsconsistsof360-degreeplay

area tracking coverage,Wireless

syncing

Fits standard threaded mounting

points.

B)AugmentedRealitySystems.

Inearlyaugmentedrealitysystems

theuserscarriedacomputerand/or

someformofHead-MountedDisplay

(HMD).AR

Quake[3]and AR Pacman[4]are

examples of games that use

augmented reality technology.

Specificallytheseare

adaptationsofaugmentedrealityto

popularQuake FPS and Pacman

arcade games,respectively.Both

gameusewearablecomputersfor

dataprocessing and requireSee-

throughHMDstoshow information

totheuser.

IV.AN INTERACTIVEVR AND MR

APPLICATION

Fig.1 draws an experimental

environmentfortheinteractiveVR

applicationproposedinthepaper.

Studentscanseethe3DVRimages

usingsmartphoneswithanandroid

appproducedbytheMRtechnique.

Theycanusetheinteractionsign,a

double-circleshapecoloredbywhite,

totriggerinteractiveactionssuchas

playing sound forspeaking story,

goingtonextpage,goingtoprevious

page,showingtextannotationsetc.



Fig.1.Anexperimentalenvironment

A)3DVROBJECTS

Inthe3DVRpicturebook,3DVR

objectsareproducedby3dsMaxand

Blendersoftwarefirst.Then,theyare

programmed byUnitysoftwareto

haveanimationeffects.Fig.2shows

3D VR objects,Humanbody,car,

brain.Its working behavior likes

mouse actions on webpage.

Studentsmovetheinteractionsignby

movingtheirsmartphones.Some

interactiveactions.

Fig.2.3DVRobjects.

B)SYSTEMARCHITECTURE



Fig.3.Systemarchitecture

Fig. 3 displays the system

architectureoftheinteractiveVRand

MR application proposed in the

paper. It consists of Designing,

Modelling, Scripting phase an

androidapp.

A.Designingphase

 Designing the scenes in

Unitywiththegenerated3D

Model.

 Thesceneswillcontaining

the 3D models created

usingtheBlenderand3DS

Max.

B.Modellingphase

 Designing the 3D Models

usingBlenderthatareused

insidethescenesinUnity.

• Designedobjectsaretobe

displayedinthescene.

• Designedsamplemodelsare

in different genres and

differentlooks.

• Themodelscanbemodified

for the further scene

preferences.i.epropertieslike

scale, rotation, position,

colliders can be changed

according to the developer

preferencesinside the Unity

scenes.

Fig.4.ModellingphaseinUnity

C.SCRIPTINGPHASE

Scripting the scene objects,

camera’s and models that are

embeddedinthescenesofUnityand



VuforiaTool.Thescriptingisdoneby

usingtheUnityMonoDevelopment

toolandVisualStudio.

Fig.5.ScriptingphaseusingVuforia

Tool

D.ANANDROIDAPP

TheappisproducedbyUnity

software.Students view the 3D

images by using scanning the

images by using this android

applicationinthesmartphones.

V.CONCLUSION

Inthispaperabriefoverviewof3D

learning app isexplained.Bythis

applicationstudentscanlearnthings

eagerlywithreality.Amixedreality

represents a new and digital

experience to the user.Itwillbe

important to learn lessons and

incorporatefrommobility,VR,ARinto

overallexperienceofblending the

visualization ofcomplexdata with

physicalworld.
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