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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJIbHICTb TeMHM PO000TH. TexHOJIOTiS JOMOBHEHOI PEATbHOCTI 3 KOXHUM
JTHEM CTa€ BCE OUIbII MOMYJISIPHOIO 1 BCE YaCTIIIE BUKOPUCTOBYETHCS B PI3HUX 00JIACTSX.
[{s1 TexHOJIOT1sI Ma€ BEJIMKUHM MOTEHIIA) 1 TOMY BOHA aKTUBHO PO3BUBAETHCS.

IIpu B3aemonii 3 00'ekTamMHu B JOMOBHEHIM peaJlbHOCTI Ha MOOITBHUX TeledoHax
a00 Oynp-akux 1HIMUX npuctposx (I1K abo oxymspu JOMOBHEHOT peabHOCTI) KOPUCTYBa
JTUBUTHCS HAa pEalbHUN CBIT Yepe3 KaMepy CBOTO MPHUCTPOIO 1 MpU IBOMY 300paKeHHS
JIOTIOBHIOETHCSL  BIPTyaJbHUMHU OO0'€KTaMHd, IHTETpOBAaHMMH B (i3MYHE OTOYCHHS.
Haiiuacrime B3aemMojis 3 KOPUCTYBAa4eM B TaKUX JOJATKaX OOMEXKYEThCS 3BHUYAWHUMU
HATUCKaHHSIMU 10 eKpaHy abo 3a TOMOMOT010 OY/b-SKOTO 1HIIOTO 3ac00y BBEJCHHS, K 1 B
3BHYAHUX JoAaTKax. Taka B3aeMoJlid 3 BIpTyaJlbHUMHU 00'€KTaMH € OOMEXEHOI0 1 He
3py4YHOIO, HANpHUKJIAA, 4Yepe3 Te IO po3Mip €KpaHy MPUCTPOI0 MaJeHbKUH, abo
I'POMI3JIKOCTI, HOYTOYK, TOIIIO.

st ycyHeHHsi 1i€i mpoOseMu MoTpiOHa peanmizalis ajdbTepPHATUBHUX METOJIB
B3a€EMOJIII.

3a3HayeHl OOCTaBMHU BU3HAYAIOTh AKTYaAJIbHICTh 1 MPAKTUYHY 3HAYMMICTh JIaHOT
poOoTH.

Meta poOoTru: Meroro 1€l AUIIIOMHOI POOOTH € JOCHIIKEHHS JIOMOBHEHOT
pealbHOCTI Ta METOAIB ii MOOYIOBHM, a TaKOX po3poOka cHCTeMHU (TPOrpaMHOIO
IPOJYKTY) TOMOBHEHOI PEANbHOCTI 3 MIATPUMKOIO PO3IMI3HABAHHS MapKepiB 1 HAKJIaACHHS
Ha HUX 3D 00'exTy, 3 JOMOMOIOK SKOr0 MOXHAa MPOAEMOHCTPYBAaTH JIOMOBHEHHS
peaNbHOCTI BIPTYaJIbHUMHU 00’ €KTaMH.

00’exT, MeTOAU TA JKepeJia Hocaigxennsa. O0’€KTOM JOCIIKEHHS € IOTIOBHEHA
peaNbHICTh Ta MeXaHI3M NOoOYJI0BU JOMOBHEHOI peanbHOCTI. [IpenMer mociimKeHHS:
oiomoTeka Aforge, 3 momomororw skoi BiIOYBa€eThCsl PO3pOOKa MPOTPAMHOTO MPOAYKTY
JUISL IOTIOBHEHHSI PEAIbHOCTI BIPTyaJIbHUMHU 00’ €KTaMu. Y HaHif JOCTITHULBKIA poOOTI
3aCTOCOBYIOTHCS METOJM Ta aJTOPUTMHU BHUIE3TafaHoi O107I10TEKH 3 METOI OTPHUMAHHS
KIHIIEBOTO TOTOBOTO MPOrpaMHOI0 IPOAYKTy. 3acobamMu IS LBOTO € BXIJIHI JaHi,
KOMIT'IOTepHE OONagHaHHS JJiS TPOBEACHHS TECTYBAaHHS JIOMOBHEHHS PEaJbHOCTI
BIpTyaJIbHUMH 00’ €KTaMHU.

HaykoBa HOBHM3HA OTPMMaHUX pPe3yJIbTATIB!

- JIOCTIPKEHO PI3HOMAHITHI CIIOCOOM Ta MEXaHI3MH TO0OYIOBH JIOITOBHEHOL

peaNbHOCTI;

- POAHAJII30BAaHO B)KE ICHYIOYl CEpBICHM JOMOBHEHOI PEaNbHOCTI Ta MPOTPaMHI
MPOJIYKTH, [0 TMPU3HAYEHI JJI1 JOMNOBHEHHS pPEAJIbHOCTI BIPTyaJbHUMU
00’exTamHy,

- pO3p00JICHO METOAU Ta AITOPUTMHU OOPOOKH 300pakKeHHS TO BIJI€O MOTOKY, 1100
orpumaru I1I1 g5t po6OTH 13 TOMOBHEHOIO PEAIbHICTIO;

- po3po0JIEHO TEXHOJOTII imeHTUdiKalii MapKepiB NJis BUBEICHHS Ha EKpaH
300paxkeHHs Ta 3D monenei;

- peami3oBaHO METOAW Ta QIrOPUTMU Yy BUTIAMAI TMPOTPAMHOTO TPOAYKTY
JIOTIOBHEHOI PEAJbHOCTI 13 PO3MI3HAHHSAM MapKepiB Ta HaKJIaJaHHS Ha HHUX
PI3HOMaHITHHX 300pakeHb, KoubopiB Ta 3D wmonenelt, mo BimoOpaxae
JIOTIOBHEHHSI pE€aTbHOCT] PI3HOMAHITHUMHU 00’ €KTaMH.
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IIpakTUYHe 3HAYEHHS] OTPUMAHUX Pe3yJIbTATIB.

[Ipu B3aemonii 3 00'ekTaMH B JOMOBHEHIM peaJibHOCTI HAa MOOIIBHUX Tele(oHax
a00 Oynb-akux 1HIUX npuctposx (I1K abo okymspu JOMOBHEHOT pealbHOCT1) KOPUCTYBaY
JMBUTHCSI HA peajbHUM CBIT 4epe3 KaMepy CBOr0 MPUCTPOIO 1 MpU LbOMY 300pa)K€HHs
JIOTIOBHIOETHCS BIPTYaJTbHUMH 00'€KTaMHU, IHTETPOBAHUMHM B (Di3UYHE OTOUCHHS.

Taka B3aemomis 3 BIPTyaIbHUMH OO0'€KTaMH € OOMEXEHOI 1 He 3pYy4HOIO,
HaAMpUKJIad, 4Yepe3 Te IO PO3Mip eKpaHy MPUCTPOI0 MalIeHbKUHM, ab0 TpOMI3AKOCTI,
HOYTOYK, TOIIO.

Jnisa ycyHeHHs 1i€l mpoOjeMHu TMOTpiOHa peanmi3allisi aJbTepPHATUBHUX METOIIB
B3aeMO/ii. 3a3HayeH1 0OCTaBUHM BU3HAUYAIOTh MIPAKTUYHY 3HAUUMICTh JaHOI POOOTH.

B xoxi pobotn OyB po3poOieHHi TpOrpaMHUN MPOAYKT 3 BUKOPHUCTAHHSAM
oi6moTexu Aforge mist poGOTH 3 TOTIOBHEHOIO PEabHICTIO.

Pesynbrar nanoi po60TH MOXKHa BUKOPUCTOBYBATH B MOJAJBIIOMY JIJISI CTBOPEHHS
Ja00paTOPHOTO MPAKTUKYMY Ha Kadeapl mporpamMHoi 1HXeHepii Ha TeMy KOMIT I0TEPHOTO
30py Ta JOMOBHEHOI peayibHOCTI. TakoX MpOrpaMHUM MPOIYKT MOKHA BUKOPUCTOBYBATH
K TPUKIAL [ HAOYHOTO TMEperyisily JIOMOBHEHHS PEalbHOCTI JIOAATKOBUMU
BIpTyaJIbHUMH 00’ €KTaMHU.

Anpobanisa. Okpemi pe3ysbTaTd poOOTH TOMOBIAAIUCH HA Mi>XKHApOAHIN HAYKOBO-
npakTuyHii KoHbepeHiii «CydacHi HaykoBi iHHoBarii», KuiB, MixHapogHuii mHeHTp
HayKOBHX JIOCTiKeHb, 15-16 moToro 2017 p.

Crpykrypa poGotu. PoOora ckiagaeTbcsi 3 PpO3paxXyHKOBO-HOSICHIOBAILHOT
3anmucku Ta TpadivyHoi yacTuHU. PO3paxyHKOBO-MOSICHIOBaIbHA 3alMCKa CKIANA€THCS 3
BCTYIYy, 5-TH YaCTUH, BUCHOBKIB, NIEPEIIIKY BUKOPUCTAHUX MOCHJIaHb Ta J0JAaTKIB. OOCsT
poboTH: po3paxyHKOBO-TIOSICHIOBaNbHA 3amucka — 102 apkymi ¢opmaty A4, rpadiuna
gactuHa — 13 cnaiiniB rpadiuHol YacTHHH.



OCHOBHUM 3MICT POBOTH

Y Berymi MpoBEACHO OIS CY4acHOTO CTaHy pPi3HOMAHITHUX TEXHOJOTIM Ta
MEXaHI3MIB MOOYJOBU JOMOBHEHOI PEajbHOCTI Ta KOPOTKO OXapaKTEPU30BAHO OCHOBHI
3aBJIaHHs, SIKY HEOOX1THO peasizyBaTH.

Y posgiini «/lomoBHeHa peasbHicTh. Po3po0ka mnpPoOrpaMHOro MNPOIAYKTY»
HaBEJICHO OTJIsAJ PI3HOMAHITHUX TEXHOJIOT1M MOOYIOBH JOMOBHEHOI PEajbHOCTI, TaKOXK
HABEJCHO pI3HOMAHITHI 1ICHyIoul O10J10TeKH [OMOBHEHOI peanbHOCTI. Haseneno
NPUKJIATU CEPBICIB JOMOBHEHOI pPEambHOCTI Ta obOyacTi ix 3acrtocyBaHHA. [IpoBeneHo
aHasi3 mpeaMeTHOi o0JacTi Ta TMOCTAaHOBKY 3aB/JaHHS, BUSBICHO OCHOBHI BapiaHTH
BUKOPHUCTAHHS MPOTPAMHOIO TPOAYKTY (sIKI BiAOOpaXkeHO Ha Jiarpami BapiaHTIB
Bukopuctanns). [loOynoBano UML-giarpamu. JleTanbHO OMHCAHO CEPEIOBUINE Ta 3aCO0H
peaizallii mporpaMHOTO TPOAYKTY.

Y posaini «CnemiajJibHa YacTHHA» TMPOBEICHO TECTYBAaHHS IPOrPAMHOIO
MPOJYKTY, PO3MVISIHYTO yC1 MOKJIMBI (PYHKIi Ta KIHIIEBUH Pe3yJbTaT PO3pOOJIHOBAHOI
POrPaMH.

B yacTuni «OOrpyHTYBaHHSI €KOHOMIYHOI €()eKTHBHOCTI» PO3MVISIHYTO MUTAHHS
oprasizaiii po3poOKH MNPOTPaAaMHOTO MPOAYKTY 1 TPOBEACHO PO3PAXYHKH TEXHIKO-
EKOHOMIYHOI €(DEKTUBHOCTI IPOCKTHUX PIIICHb.

B 4acruni «Oxopona mpami Ta Oe3meka B HAA3BUYAWHMX CHUTyaLIsgX»
PO3MISIHYTO MUTAHHS IIOJI0 OXOPOHM Mpalll y BiAMNOBIIHOMY CEPEAOBHILIL ISl PO3POOKU
IPOrPaMHOrO MPOAYKTY Ta MPHU poOOTI 13 MEPCOHAIBHUM KOMIT FOTEPOM, MPAaBOB1 OCHOBHU
3a0e3MedeHHs 0e3MeKu KUTTeAIIbHOCTI Tpu poOoTi 13 11K, a Takox nomana indopmanis
II0JI0 3aCTOCYBaHHS MOJIOKEHb KOHLEMLII MI0J0 3aXUCTy HACEIEHHS 1 TEpUTOPil y pasl
3arpo3u BUHUKHEHHS HA/I3BUYaHUX CUTYaIliil.

B yacrmni «EKoJIOTiSD)» NpPOBEIEHO CTAaTUCTUKY E€KOJIOTIYHHUX IMOKA3HUKIB,
PO3MIISIHYTa CTAaTHCTHKA €KOJIOTii 00’€KTIB MPUPOIHOTO CEpPEeOBHUINA Ta 3a0pyaHEHHS
JOBKULJISL, 110 BUHUKAE BHACIIJOK peajizailii TeXHIYHOTO MPOIECy 1 3ampOornoHOBAHO
3aX0/IY 13 3MEHILEHHS 1[bOTO 3a0py/THEHHS.

¥ 3arajibHMX BUCHOBKAX 11010 JUIJIOMHOI pOOOTH ONTMCAHO TIPUIHSATI B IPOEKTI
plllIeHHs, sIKI 3a0e3MeuyloTh BUKOHAHHS 3aBIaHHS HAa MPOCKTYBaHHS, OPUTIHAIBHI
pILICHHS, TPUIHATI aBTOPOM B MpoIleci poOOTH; pillieHHS POOOTH, SKI MOXKYTh OyTH
BIIPOBA/PKCHI y BHUPOOHHIITBO; TEXHIKO-CKOHOMIYHI TOKAa3HUKM Ta iX TMOPIBHSHHS 3
0a30BUMH.

B nogaTrkax 10 MOSCHIOBaJIBHOT 3alMCKH MICTUThCS TexHIuHe 3aBnaHHs (T3) mo
MPOTPAMHOTO TPOIYKTY, JICTHHT po3po0jeHoi mporpamu, a Takox momano CD, o
HAIOBHEHUN KOHTEHTOM I10 MaricTepchKil poOOoTI (MOsSICHIOBAJIbHA 3aMMCKA, BUX1HI KOIU
Ta iH.).

B rpadiuniii yacTHHI pUBEIEHO CANIHU 13 TPEe3eHTAllll.



BUCHOBKHA

B numiomHiit po6oTi Oyi0 JOCHIIKEHO Pi3HOMAaHITHI MEXaHI3MHU Ta CepeloBHIIA
JUI  TIOOYJOBH JOMOBHEHOI peajbHOCTI, IIpOoaHaIi30BaHO ICHYIOUl TEXHOJOrii Ta
PO3TJISTHYTO PI3HOMAaHITHI CEPBICH JIONMTOBHEHOT PEAJIBHOCTI Y PI3HUX rajly3sXx.

[IpuiiHsaTi B OUIUIOMHIM poOOTI HAYKOBI Ta I1HXKEHEPH1 PIMICHHS J03BOJWIIN
CIIPOEKTYBaTH Ta pealli3yBaTd MPOTPAMHHIA TPOAYKT JJIsl JOMOBHEHHS PEATBbHOCTI
PI3HOMAHITHUMHU BIpTyaJbHUMH 00’€KTaMH 3 JOIMOMOTrOI0 MOBHU IporpamyBaHHs CH#,
010miorekn mormoBHeHo1 peanbHOCTI Aforge Ta XNA framework.

Po3pobennii mporpaMHuil MPOAYKT JIaB 3MOTY HAOYHO BiIOOPA3UTH JTOMOBHEHHS
peaNbHOCTI  JOAATKOBUMH  BIPTyaJbHUMH OO0 ’€KTaMH, a TaKOX HOro MOXKHA
BUKOPHUCTOBYBAaTH B TMOJAJIBIIOMY JJISI CTBOPEHHS JIa0OpAaTOPHOTO MPAKTUKYMYy Ha
kadeapi CII Ha TeMy KOMIT FOTEpPHOTO 30PY Ta JOIIOBHEHOI PEaTbHOCTI.

Po3paxyHku eKOHOMIYHOI €(pEeKTHBHOCTI MIATBEPIMIN MPABMIBHICTD MPUHHATUX
NPOEKTHUX PINICHb 1 MOKa3ald, MO0 BIPOBAKEHHS IAHOTO MPOTPAMHOTO MPOIYKTY €
JOCUTHh €(PEKTUBHUM 1 32 TPU — TPHU 3 IMOJIOBUHOIO POKU KOIITH, SIKI Oy/le BKJIAJCHO B
PO3pOOKY, OKYIUISITHCS.

CIIMCOK OINYBJIKOBAHUX ABTOPOM ITPAIIb 3A TEMOIO POBOTH
1. 3abutiBchkuii B. M. JlochmigpkeHHsT JIOTIOBHEHOI pEaIbHOCTI Ta METOMIB 1
anroput™miB Oiomioreku Aforge [Tekct] / I'punuk B. B., 3abutiBchkuit B. M. // Te3n
nonoBial Ha MuiKHApOJHIA HayKOBO-IPAakTUYHIA KoHpepeHuii «CyyacHI HayKOBI
iHHOBaIi». — Kuis, MIIH/I, 2017.



AHOTAIIA

JlocaimKkeHHsT MexaHi3My OOYI0BH JOIMOBHEHOI peanbHOCTi // Jlumiomaa pobora
OC «Marictpy» // 3abutiBchkuii Bitaniii MuxaitioBuy // TepHOMIbCHKUN HALlIOHATBHHMA
TeXHIYHUM YyHiBepcutTeT iMeHi IBana Ilymros, dakynbrer KoMIT IOTEpHO-1HGOPMAIIHHIX
CHUCTeM 1 mporpaMHoi iHkeHepii, kadempa mporpamuoi imxeHepii, rpyma CIIm—61 //
Tepuomine, 2017 /I 102 cropinku, 30 pucyHkiB, 7 Tabiuuib, 3 momatku, 40 mkepen, 13
CIIaIiB.

KirouoBi croBa: JOmoBHEHA pealbHICTh, iporpamuuii npoaykt, Aforge, C#, XNA
Framework, 3D mozens, I1K.

JlumuiomHa po0OoTa TpHCBSYCHA JOCTIIKCHHIO MEXaHI3MiB TTOOYAOBH JTOMOBHEHOT
peaNbHOCTI Ta pO3poO0Ill MPOTPAMHOTO TPOAYKTY JUISI JIOMOBHEHHS peaIbHOCTI
BIpTYaJIbHUMH 00’ €KTaMHU.

B nepmioMy po3aiuni HaBEIEHO OTJIAJ PI3HOMAHITHUX TEXHOJIOTIH 1o0ya0BU
JIOTIOBHEHOI peajbHOCTI, TAKOK HABEJICHO PI3HOMAaHITHI 1CHYIOUY1 O10J10TEKH JOTMOBHEHOI
peanbHOCTI. HaBeneHo mNpuUKIaau CEepBICIB JOMOBHEHOI peajbHOCTI Ta 00JacTi iX
3actocyBaHHs. [IpoBeneHo aHami3 MpeAMETHOI 001acTi Ta TOCTAaHOBKY 3aBJlaHHS,
BUSIBJICHO OCHOBHI BapiaHTH BUKOPUCTAHHS MPOrPAMHOTO MPOIYKTY (SIKi BiTOOpaKE€HO Ha
nmiarpami BapiaHTiB BukopuctanHsi). [lo6ymoBano UML-giarpamu. JletansHo ommcaHo
CepeIoBHUIIE Ta 3acO0M pearizallii Ta caMy peai3alliio MporpaMHOro NpOayKTY.

Y apyromy po3aim MpOBEICHO TECTYBaHHS MPOTPAMHOTO MPOAYKTY, PO3TIITHYTO
yC1 MOKJIMBI (DYHKIIIi Ta KIHLIEBUI pe3yIbTaT pO3p00IIIOBaHOI MPOrPaMHU.

Y TpbOX OCTaHHIX 4YacCTHHAX PO3IMJIAHYTO MWTaHHS oOpraHizamii po3poOKH
MPOTPAMHOr0 MPOAYKTY 1 MPOBEACHO PO3PAXYHKH TEXHIKO-€KOHOMIYHOI €(PEeKTHUBHOCTI
IPOEKTHUX PIIIEHb, PO3IJISHYTO NUTAaHHSA IIOJO OXOPOHM Tpall y BIANOBIIHOMY
CEpeNoBHUILI ISl PO3POOKM MPOrpaMHOro MPOAYKTY Ta Mpu poOOTI 13 MEepCOHATbHUM
KOMIT IOT€POM, TPABOBI OCHOBU 3a0e3MeueHHs Oe3NeKH >KUTTEIISILHOCTI Mpu poOOTI 13
[IK, a Ttakox momaHa iHdOpMAIlis MO0 3aCTOCYBaHHS IOJIOKEHb KOHIICMINI 100
3aXHUCTy HACEJEHHS 1 TEpUTOPiM y pasi 3arpo3u BUHUKHEHHS HAJI3BUYAMHUX CHUTYAIlIH;
MPOBEICHO CTATUCTUKY EKOJOTIYHUX TIOKAa3HHUKIB, PO3TJSHYTa CTATUCTUKA EKOJIOTii
00’€KTIB TIPUPOJIHOTO CEPEOBHUINA Ta 3a0PYIHEHHS JOBKIUISA, 10 BHHHUKAE BHACIIIOK
peamizaiii TEXHIYHOTO IIPOIECY 1 3ampoOIOHOBAHO 3aXOAW 13 3MCHIICHHS I[bOTO
3a0pyIHEHHS.

OG’eKTOM  JOCHIJKEHHS. JOTOBHEHA pPEAIBHICTh Ta MeEXaHIi3M MOo0yJA0BH
JIOTIOBHEHOI PeaibHOCTI.

[Mpenmer nmocmimkenHs: Oiomioreka Aforge, 3 J0mMOMOrorw sKOi BiAOYyBa€ThCS
pO3poOKa MPOrpaMHOTO MPOIYKTY JJIsl JOTIOBHEHHS PEajbHOCTI BIpTYaJIbHUMU 00’ €KTaMHU.

Merta poboTH: IOCTIPKEHHS MEXaHi3MiB MOOYI0BU JOMOBHEHOI pPealbHOCTI Ta
PpO3poOKa MPOrpaMHOro MPOIYKTY JOTOBHEHHS pEAIbHOCTI BIPTYaAIbHUMU 00’ €KTAMH.

OcHOBHI pe3ynbTaTH: AOCTIHKEHO PI3HOMAHITHI TEXHOJOTIi, MeXaHI3MH Ta
cepenoBuilia MOOYIOBU JIOMOBHEHOT pEaTbHOCTI, HAsBHI CHUCTEMH 3 BUKOPHUCTAHHIM
JIOTIOBHEHOI peanbHOCTi, CHOpPMYyTHOBAHO BHUMOTH JI0 PO3POOJIIOBAHOTO MPOTPAMHOTO
MPOJIYKTY, OOpaHO TEXHOJIOTII0 Ta CEPEOBHUINE JUIsI PO3POOKHM Ta CTBOPEHO TOTOBUMA
MIPOTPAMHUM IPOAYKT.



ANNOTATION

Study mechanism of construction augmented reality // Thesis level "Master" //
Zabytivskyy Vitaliy Mychaylovych // Ternopil Ivan Pul'uj National Technical University,
Department of Computer Information Systems and Software Engineering, Software
Engineering Department, a group of SPm-61 // Ternopil, 2017 // 102 page 30 figures, 7
tables, 3 applications, 40 sources, 13 slides.

Keywords: augmented reality, software, Aforge, C #, XNA Framework, 3D model,
PC.

Thesis is devoted to research of mechanisms of construction and development of
augmented reality software to complement virtual reality objects.

The first section provides an overview of various technologies of augmented reality,
as are various existing library augmented reality. Examples of augmented reality services
and their applications. The analysis of the subject area and setting objectives, identified the
major uses of the software (which is reflected in the diagram use cases). Built UML-
diagrams. Described in detail the environment and means of implementation and
realization of the software itself.

The second section of tested software, considered all the possible features and the
final result of programming.

In the last three parts of the organizational development of the product and
calculations conducted technical and economic efficiency of design solutions; examined
the issue of health and safety in the appropriate environment for software development and
when working with a PC, legal foundations of life safety when working with PC, and
include information on application of concepts to protect the population and territories in
case of emergency situations ; Statistics conducted environmental performance,
environmental statistics considered objects of the environment and pollution that occurs as
a result of the technical process and proposed measures to reduce this pollution.

The object of study: augmented reality and mechanisms of augmented reality.

Subject research library Aforge, with which software development is to complement
virtual reality objects.

Obijective: To study the mechanisms of construction and development of augmented
reality software additions virtual reality objects.

Main results: investigated various technologies, mechanisms and build augmented
reality environment available system using augmented reality, formulated the requirements
for the developed software, technology and environment selected to develop and create
ready software.



