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RESEARCH ON THE DEVELOPMENT AND IMPLEMENTATION
OF AUGMENTED REALITY TECHNOLOGIES
IN THE EDUCATIONAL PROCESS

Abstract. The article deals with the development of augmented reality applications on the Vuforia platform, as
well as the use of augmented reality technology in the educational process for the purpose of visual modeling of
educational material to Supplement the material with visual information. The results of the analysis of existing
approaches to the development of augmented reality applications, platforms, tool development environments such as
Vuforia, with the ability to connect Unity, and the implementation of augmented reality technology are shown. The
importance of using high-level augmented reality technologies, the prospects for using augmented reality technology,
and the opportunities and advantages of using it in the educational process are highlighted. It is noted that the
situation in the field of education determines the relevance of the use of new information technologies in the field of
education and one of the promising areas of development of innovative educational technologies is the use of
augmented reality in the learning process. An augmented reality application to great Kazakh poet Abay
Kunanbayev's poems created on the basis of marker technology is proposed.

Key words: augmented reality, AR technology, Vuforia platform, marker, recognition, interactive technology,
digital educational technologies, educational process.

Introduction. Augmented reality technology in the educational space has been used relatively
recently. Today, education is considered one of the most promising areas for the development and
implementation of augmented reality technologies. The idea of using augmented reality for learning
purposes is quite new, and AR technologies have recently been used in history, geography, and literature
classes [1].

Augmented reality is a term that refers to various options for embedding imaginary, virtual objects in
a human-visible, real-world space. Additional information can be in the form of text, images, video,
sound, and three-dimensional objects. Playback of some processes using augmented reality allows you to
visualize the process in real dimensions and capabilities. The principle of technology in a broad sense lies
in changing a person's view of the real world using computer technology. In this case, it is possible to use
all his senses. In a narrower sense, it is adding new objects to the video image in real time. The author
considers augmented reality as " the answer of modern technologies to the problematic issues that arise
every day. It is more understandable to most people, it is easier to implement than virtual worlds.
Augmented reality allows us to make everyday reality richer. Combined with the inexhaustibility of
Internet resources, its possibilities are limitless" [3].

Many experts call augmented reality «improved», «extended», and even «additional». The name
«augmented reality» will still be more accurate, since this technology can both complement the
surrounding world with objects of the virtual world, and eliminate objects from it. To further clarify, we
can define augmented reality (AR) as «an environment with direct or indirect addition of digital data to the
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physical world in real time using computer devices - tablets, smartphones and innovative gadgets, as well
as software for themy».

Methods and Technologies. The author developed an augmented reality for the works of the great
Kazakh poet Abay Kunanbayev (figure 1). A book of poems using augmented reality is a fascinating story
with an instructive meaning. When you hover your phone's camera, the book's landscapes come to life,
reproducing the book's " live " story.

Figure 1- Augmented reality to poems about winter

Augmented reality for poems is developed on the Vuforia platform. Vuforia is an augmented reality
platform and Toolkit for developing augmented reality software for mobile devices developed by
Qualcomm. Vuforia uses computer vision technologies, as well as tracking flat images and simple three-
dimensional real objects in real time.

Figure 2 - Augmented reality for Abay Kunanbayev's translation
«Mountain peaks sleep in the darkness of the night...»

Vuforia can recognize text, also has the ability to recognize cylindrical markers. The ability to
register images allows developers to position and Orient virtual objects, such as 3D models and media
content, in conjunction with real images when viewed through mobile device cameras.
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The specificity of augmented reality is that it visually combines two initially independent spaces: the
world of real objects and the virtual world created on a computer.

The virtual object is oriented on the real image so that the observer's point of view applies to them in
the same way to achieve the main effect - the feeling that the virtual object is part of the real world. The
app supports various 2D and 3D target types, including unmarked Image Targets, three-dimensional
Multi-Target targets, and reference markers that highlight objects in the scene for recognition. Vuforia
provides application programming interfaces in C++, Java, Objective-C, and .Net through integration with
the Unity game engine. Thus, it supports the development of AR applications for iOS and Android, while
assuming development in Unity and is compatible with a wide range of devices, including iPhones, iPads,
smartphones and Android tablets.

Results and Discussion. The question about the possibility of using augmented reality technology in
education can be answered in the affirmative, because this technology allows you to make lessons
exciting, interesting, and understandable. Using augmented reality, you can" animate "static pages of
books and textbooks, take a walk through the jungle, feel like a participant in a historical event, or "draw"
associations that arise when reading literary works or listening to music [2].

In addition, in some educational organizations, the implementation of practical training may be
difficult or impossible: for example, there are no necessary chemical reagents or mineral / rock rocks to
demonstrate them to students. Thus, the situation in the field of education, concerning practical training,
determines the relevance of the use of new information technologies in the field of education. One of the
promising areas of development of innovative educational technologies is the use of augmented reality in
the learning process.

However, electronic information or interactive tools are most often used in almost all areas of
training. Almost all schools equip classrooms with computer equipment, projection equipment, electronic
learning resources, and other modern learning tools. Most often, the capabilities of this technique are not
fully used. Augmented reality can be used in the study of any subject, whether it is physics or history,
biology or literature. Already now you can find many programs for young mathematicians (Pocket Tutor),
novice biologists (AR Flashcards) and others [3].

Like any new technology, AR has its advantages and disadvantages. On the one hand, it allows you to
significantly expand the possibilities of the educational process. The school must keep up with the times
and demonstrate to children what they will have to work with in the near future. The disadvantages of this
technology go beyond the educational process and are primarily related to social consequences (the use of
contact lenses with augmented reality, problems related to the confidentiality of information [4]).

At the present stage of development of computer technologies, it is necessary that augmented reality
technologies influence learning technologies, enriching their tools and methods, expanding didactic and
cognitive capabilities. Placing virtual objects in a specific environment where they are not initially
available would allow you to model unusual educational practices.

How can augmented reality technology be used in the educational process? First of all, as an auxiliary
tool for maximizing the visibility and interactivity of the studied subject, deeper immersion in it, and
conducting virtual laboratory work.

The use of such technology as augmented reality provides students with the opportunity to practice
their theoretical knowledge absolutely safely, for example, to conduct chemical experiments and
experiments, to visualize algorithms for sorting arrays or encoding information, to see how individual
parts of the computer work, etc., to visualize objects presented in educational materials. [5,6] thus, the
visibility of the content of education is significantly increased, moreover, since the technology is quite
new, and its use requires the usual gadgets for modern students-smartphones, it increases the interest of
students in the discipline being studied.

Using augmented reality and 3D modeling together motivates students to learn programming and
3D modeling [7,8]. This technology can be used when performing project tasks, to visualize the results of
students 'work on the project, making it as interactive as possible.

Various platforms are used to develop augmented reality applications. These are platforms such as
Vuforia - a leading computer vision platform with more than 300,000 developers, ViewAR
SDK-ViewAR's first customers were furniture companies, but now The company offers powerful
3D visualization tools, TryLive Retail - a new reality for brands and stores, SmartCam3D View-an
augmented reality application for drones, but you can use its capabilities in development by applying
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geographical labels to the image, InfinityAR-the platform can build a three-dimensional scene of the
surrounding space and add the necessary elements, and others.

Conclusion. Thus, the technology of augmented reality allows the teacher to involve students in
research, developing educational situations for this purpose, using modern technologies, tools and
methods of activity to achieve a high-quality result of knowledge. Placing virtual objects in a specific
environment in which they are not initially available allows you to model unusual educational practices
that affect learning technologies, enriching their tools and methods, expanding didactic and cognitive
capabilities, and providing ample opportunities to improve the quality of education. Elements of
augmented reality developed in the course of research can be used in teaching directly in literature lessons,
and similar elements can be developed for other disciplines on their basis. The use of augmented reality
elements in training helps to increase motivation to use gadgets for solving educational tasks, interest in
the educational process due to the visibility and novelty of the technology, and therefore a better
understanding of the educational material.
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VUFORIA NAAT®OPMACBIHAA TOJIbLW ThIPbIZITAH HALTbITbLL,
LOCBIMIWWANAPBIH 331PJIEY XXOHE OUY YAEPICIHAE MAVUOANTAHY

AHHoTauusa. BYTiHge 6wm 6Gepy canacbiH4a TOMbIKTbIPbIITAH HaKTbIIbIK TEXHONOIUACH 6onalarsl 6ap
canaHbLy, 6ipi 6onbin ecentenes™ OKy Y AepiCiHAE TONLIKTbIPbIITaH HAKTbIIbIK TEXHOTOMMSACHIH KOMAaHy aua 6arbIt
60nbIN CcaHanafbl XX3HE COUrbl yakbiTTa Tapux, reorpadwus, 3gebuer cabarbiHga AR (Augmented Reality)
TEXHOMOIMACHI KONAaHblia 6actagpl.

KeuenTwureH Hemece TOMbIKTbIPATbIH aknapaTTap MaTLW, KecwH, 6eiiHe, Abl6bic, YLuenwemai Luppbik
HbicaHAap 601ybl MYMKiH. KeLeinareH HakTblbIK TEXHONOMUACHIHbIL MYMKIHAITIH NaiganaHa oTbIpbIn, KenTereH
KyObInbICTap MeH YepiCcTepAi HaKTbl eflemaepi MeH GenriuepLu cakTaii OTbIpbIn aiiKbiHAayra 601agbl.

Xannbl, Kelpek anraHga, atanraH TEXHONOMMS LMUGpAbIK TEXHONOrManapabl nalifanaHa oTbIpbin, afaMHbIL,
KopLuaraH anemM Typasbl TYCIHIFIH KeLeiTy KaruganapbiHa Mek apTafbl. AN XKeKe anbin KaparaHga, 6eiHeKecKiHgj
6ackapy, ArHW OraH HaKTbl yakbIT PEXVMIHAE Xala HbicaH4apabl Kocy 60AbIn ecenTeneai.

KeLenTinreH HakTblbIK TeXHONOrMsACLIH oKy Y/epiciHae KonfaHy KepHeKLK naiganaHbin OKbITyAbl Xaualla
Typrbiga KapacTblpybl KakeT eTei. KeLelTiNreH HaKTblIbIK TEXHOMOMMACHI KEeMWLLIKKE KO/MDKETIMAL, TYCIHIKTI
XX3He OHbI XY3ere acblpy BUPTYanbl 31eMAi KKe acbipyra KaparaHza >kewin 60onbin Kenear

KenTereH capaniublnap KeLenTINreH HaKTbIfbIK TEXHOMOTUACHIH «KETINAIPIITEH», «KOCbIMLUA» XX3HE Tarbl Aa
6acka ataynapmeH ataigpl. [lereHMeH «KeLenareH HakTbl/blK» ataybl akblira KOHbIMAbl 601bIN Kepluesy ce6ebi
KopLUaraH anemfi BUpTYanablK 3MeMHiL, HbicaHapbl apKbl/ibl TOMBIKTbIPYTa HEMeCe HbIiCaHAApabl KepICiHLLE abin
Tactayra 6onagpl.

Makanaga Vuforia nnatdopmacbiHia KeLeWTiNreH HaKTbifbIK KOChbIMLLANapPbIH 33ipniey, kepHekl aknapatneH
M3fiMeTTepAl TOMbIKTBIPY YLWiH OKy MaTepuangapbiH Bu3yangbl MOLenbiey MakcatbiHga oKy Y[epiciHge
KeLennareH HaKTbiNbIK TEXHONOMMACBIH NainganaHy macenenepi KapacTbIpbiiraH.

KeuenTinreH LWbIHABIK KOCbIMLAMapbl, naatopManapbl, KeLeWTLWIreH LWbIHABIK TEXHOMOMMACLIH ICKe acbipy
meH Unity kocbiiraH Vuforia cekingi asipnemenepgiy, Kypaji-caiiMaH MYMKIHAIKTEPIH Tangayably, HITWKenepi
KepcennreH.

KeuenTinreH HakTbIMbIK XOrapbl feureiini TexHONOrusnapgsl KonjaHyfpll, Maubl3Ablibirbl, KeLenTiareH
HaKTbIMblK TEXHOMOMUACLIH KOMAaHY MepcrnekTvBanapbl >aHe oky Y[epiciHge nalifjanaHy MYMKiHAiKTepi MeH
apTbIKLWbINBIKTAPbl KEPCETLLIEH.

Binim Gepy canacblHAarbl Xaua aknaparTblK TEXHONOrMANapabl KoMfaHyAbll, MaubI3ablibirbl )X3He WHHOBA-
UMsNbIK 6WM Gepy TEXHOMOTMSCbIH AaMbITyAbll, NEPCNEKTUBA/bI BarbIThIHbIL, 6ipi OKbITY Y/epiciHae KeuenTinre
HaKTbINbIKTbI KOMAaHY epeKLeniri aikbiHgangsl. Mapkepnik TEXHOMOrus HerisiHge KypbiaraH A6ain KyHaH6aes
efleHfepiHe KeLenTiNreH HaKTbIbIK KOCbIMLLACH! YCbIHbIAbI.

TYWiH ce3pep: KeueiiTinreH HakTbinbik, ASl TexHonorusicel, Vuforia nnathopmackl, Mapkep, TaHy,
WHTEepaKTUBM TEXHOMOrMsap, LMPpbiK 6wm 6epy TexHonormsnapsl, oky Y/Zepici.
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PA3PABOTKA MPUNOXEHWA AOMONHEHHOW PEAIBHOCTN
HA MIAT®OPME VUFORIA N UX TTIPUMEHEHWNE B YYEBHOM TMPOLIECCE

AHHOTauma. Ha cerogHsWHWA JeHb 06pa3oBaHWe CcuUWTaeTca OfHMM W3 Hamboniee MepcrneKkTUBHbLIX
HanpaB/feHWin 415 pa3BUTUA U BHEAPEHWS TEXHOMOTUIA JOMO/IHEHHON peanbHOCTU. Mges NpUMeHeHUs AOMOMHEHHO
peaslbHOCTM C Uefnblo 00yyeHus - focTaTodHO HoBas M AR (Augmented Reality) TexHomorum HefasHO
NCNOJb3YHOTCS Ha YPOKax NCTOPUK, reorpadum, nutepaTtypsl.

[JononHsowas nHpopMauma MOXET ObITb B BUZIE TEKCTa, U300PaOKEHMS, BULEO, 3BYKa, TPEXMEPHBIX 0OLEKTOB.
Bocnpown3sefeHre HeKOTOPbIX MPOLIECCOB C NOMOLLbHO JOMNOMHEHHOM peaslbHOCTW MO3BOMSET HarNsAHO NPeACcTaBUTh
MPOLLECC B pealbHbIX pasmepax M BOSMOXHOCTAX. MPUHLMM TEXHOMOMMM B LUMPOKOM CMbIC/IE KPOETCS B U3MEHEHWN
NpeACTaBNEHNS Ye/IOBEKA O PeaslbHOM MUPE C MOMOLLBI0 LM(POBbIX TEXHONOIUIA. B 60/ee y3KOM CMbICe - 3TO
[06aBNieHne HOBbIX 0OBEKTOB K BUAEOM300PaXKEHUIO B PEXXMME PeaslbHOro BPEMEHM.

Vicnonb3oBaHMe TEXHOIOMMMX JOMO/IHEHHON peasibHOCTM B 06pa3oBaTesibHbIX LEefsX MNO3BOSET pacCMaTpuBaTh
BO3MOXHOCTU HarfiigHOro0 00y4YeHMsi B COBEPLUEHHO HOBOM pakypce. [lononHeHHas peabHOCTb - OHa 6onee
MOHATHA 6OMbLUMHCTBY JIHOAEN, e NMPOLLe BOM/IOTUTb, YeM BUPTYa/lbHbIE MUPbI M OHA AOCTYMHA.

MHOrMe 3KCMepTbl Ha3blBAOT AOMOSIHEHHYIO PEealbHOCTb  «Y/YULLEHHOW», «PaCLUMPEHHOM» W faxke
«[OMOMHUTENBbHOM». Bonee TOYHbIM BCe Xe OyAeT HasBaHME «[OMOSIHEHHAs PeabHOCTb», TaK KaK [faHHas
TEXHO/OIMS MOXKET KaK JOMOMHATb OKPY)XatoWmii Mup 06beKTamy Mypa BUPTYasIbHOTO, TaK U YCTPaHATb M3 HEro
00beKTHl. B MpofomKeHWe YTOUYHEHWS MOXHO MPUBECTV OMpefesieHne AOMOSHEHHONW peasibHOCTM (augmented
reality, AR) Kak «cpefa C MpSAMbIM WM KOCBEHHbIM [JOMOMHEHNEM (DM3MYECKOr0 MMpa UM(POBLIMA JaHHLIMU B
peXXvMe pealbHOro BPEMEHW NPU  MOMOLM  KOMMbIOTEPHBbIX YCTPOWCTB -  NAaHLIETOB, CMapTOHOB WU
WNHHOBALMOHHBIX FapKeTOB, a TakXKe NPOrpaMMHOro 06ecneyeHns K HM,

B cTaTbe pacCMOTPEHbI BONPOCHI Pa3paboTKu NPUAOXKEHWI JONOTHEHHONW peasibHOCTM Ha nnatdopme Vuforia,
a TaKkXkKe MCMo/b30BaHWe TEXHO/IOMMM [OMOIHEHHOW peaslbHOCTM B Y4e6HOM MPOLECCe C UMb BM3yaslbHOrO
MOZJENMpoBaHNs y4e6HOro MaTepuana 4ns AOMOMHEHNS MaTepuana Harnsa4aHon nHhopmMayme.

Moka3aHbl pe3ynbTaTbl aHaiM3a CYLIECTBYHOLWMX MOAXOA0B K paspaboTKe MPUIOXKEHWUA [OMOHEHHON
peanbHOCTK, NAaTopMbl, WHCTPYMEHTaNbHble CpeAbl pa3paboTKM, TakuMe Kak Vuforia, C BO3MOXHOCTbIO
nogkntoyeHms Unity 1 peannsaums TeXHONOMMW JOMO/IHEHHON PeaslbHOCTU.

MofyepkHyTa BaXKHOCTb MPUMEHEHWS BbICOKOYPOBHEBbLIX TEXHOJIOMMIA [OMOIHEHHOW peanbHOCTU, MepcreK-
TUBbI MPUMEHEHNS TEXHOMOTMM AOMO/HEHHON PeanbHOCTM, BOSMOXHOCTM W MPEVMYLLECTBA €€ MCMOMb30BaHNsA B
y4ebHOM npoLiecce.

OTmeyeHo, YTO cUTyaums B cepe 06pa3oBaHNs 00YCMaBNUBAET aKTyarbHOCTb NPUMEHEHNS HOBbLIX MH(OPMa-
LIMOHHBIX TEXHOMOWiA B Chepe 06pa3oBaHNs 1 O4HUM U3 NEPCNEKTUBHbIX HaNpPaBieHWA Pa3BUTAS UHHOBALMOHHBIX
00pa30BaTe/lbHbIX TEXHOMOTUMA  ABMSETCS MPYMEHEHUE [OMOSIHEHHOW peanbHOCTM B MpoLecce  0BydeHus.
MpesnoxeHa co3gaHHas Ha OCHOBE MapPKePHOW TEXHONOM MW MPUIOXKEHVE JOMO/IHEHHON PeanbHOCTU K cTUxam Abas
KyHaHbaeBa.

KntoueBble cnoBa: JOMNOSHEHHAas peasibHOCTb, AA-TexHonorus, nnatopma Vuforia, Mapkep, pacrno3HaBaHue,
MHTEPaKTVBHbIE TEXHONOMUM, LUDPOBbIE 06Pa30BaTe/IbHbIE TEXHOIOMUK, YUHebHbI npoLecc.
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