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Pedepar:

1. Incepraliiio pUCBSIYEHO JOCIIKEHHIO 0COOIMBOCTEN AU3alHy CUCTEM JOIOBHEHOI PeasIbHOCTI B KOHTEKCTI
inTepdericis B3aemoii. PO3KprTO NUTaHHS 0COOGIUBOCTEN IPOEKTYBAaHHS CUCTEMU Ta il CKJIafHUKIB. AR-cuctemu
MIO€JIHYIOTh 6araTo iHTep@eiciB B 04HOMY ITPOIYKTI i cami CTaloTh iHTepdeiicomM MiX peasbHUM Ta BipTyalbHUM.
HaykoBa HOBU3Ha I0JISITa€ B TOMY, 110 B POGOTi BIlepllle po3po0JI€HO TUIIOJIOTIIO iHTepdeiiciB JOIIOBHEHO]
peasIbHOCTI Ta ii CK/IaJHMKIB Ha OCHOBI KOMIIJIEKCHOTO aHali3y nu3aiiHy AR-cucrem. BuseneHo popmyily CTBOPEHHS
AR 4K sgBUIIA Ta BUBHAYEHO XapaKTEePUCTUKY, HEOOXiTHi 1714 ii yTBOPEHHS. YTOYHEHO NOHSTTEBUI anapar. Bugineno
TUIY KOHLENTyaJbHUX MeTadop, 10 JieskaTh B OCHOBI GopMoTBOpeHHS AR. OKpecsieHO [Ba KOHLeNTyaIbHi
HaIpsIMU PO3BUTKY iHTepQeiiCciB JOIIOBHEHOI peasbHOCTI: iHTepdeiicu MUCTelTBa (aBTOPChbKUI1 TEPMIH) Ta JTyJUYHI
(po3BakanbHi). Po3risiHyTO B3aemoito, MOKJIaZeHy B OCHOBY AR-TIDOEKTIB, Ta CUCTEMATU30BaHO PiBHI
iHTepaKTUBHOCTI. BU3Ha4€HO 0COGJIMBOCTI AU3aliHy KOHTEHTY, POJIb Ta OCOOJIMBOCTI aHiMallii, BAKOPUCTAHHS PyXy

Ta [IPOCTOPY. YKIALEHO MepeliK YNHHUKIB Ta 03HA4€HO OCHOBI IPUHLUIIY, Ki BAPTO BPaXOBYBaTU B IIPOLIEC]



po3pobiieHHs. Po60Ta nopylulye NuTaHHS KOHLENTYaabHO Y3rOIPKEHOT0 NU3aiiHy Ta OKPECIIIOE 0COOIUBOCTI
cy4yacHUX AR-CK/IaIHUKIB i MOXKJIMBOCTI 10110 GOPMYBaHHS iHTEpaKTUBHUX CHUCTEM, SIKi BiIIIOBIZAIOTh IEBHUM
KPUTEPiSIM CUCTEMHO Ta OOI'PYHTOBAHO. JIOCTiIKEHHS CIIPSIMOBYE IIOLIYK IPUHLMIIIB Ta NiAX0AiB Au3aiiHy AR mozno
BUpillleHHS IPUKJIAIHYX 3aBIaHb. Y NEPIIOMY PO3/iJli BUKJIA[AEHO Pe3yJIbTaTu aHalidy icTropiorpadii npobiemu,
HaBeJEHO JPKepeJibHy 6a3y, 0OIPYHTOBAHO aKTyaJIbHICTb TEMU. AHAI3 axoBoi JliTepaTypy 1aB 3MOTY IPOCTEXUTH
eTany 3apopKkeHHs AR Ta BUSBUTH ii 3B'130K 3 ayioBi3ya/lbHUMU IPaKTUKaMU. Bu3HaueHO MOHSTTS BipTyaylbHOIO Ta
PO3IJISIHYTO TpaHc(opmaliiio NorisiaiB Ha AR yrIponoB:x ii po3BUTKY: BiJi KOHKPETHOI TEXHOJIOTII 10 BipTyaJlbHOTO
SBUIIA, IKE TIOCTa€ Ha PiBHI CIIPUMHATTA. BCcTaHOBJIEHO Miclie 1 posib AR 00 iHIIMX BUAIB peasbHOCTI. Bumineno
0COOJIMBOCTI BXKMBAHHSI JONIOBHEHOI peayIbHOCTI y Iu3aliH-TepMiHoJIorii. V Ipyromy posfiisi BU3HA4eHO Ta
xiacudikopaHo QiznyHi cknagHuKku AR-cructeMm. [IpoinocTpoBaHo, SIK pi3Hi KOMIIOHEHTU POPMYIOTh Pi3Hi 3a
dopmoro i Tunom Bzaemoii Buny AR. Po3risiHyTo HecTaHIAPTHI Marepiany AUCILIEIB, 30Kpema BOy Ta MiCOK, a
TaKOX JIBOMIPHi Ta TPUBUMIPHI gucIiiei. YTOUHeHO TUIIOOrio AR 3a PyHKUIHNMY BIaCTUBOCTSIMU Ta FJIy3sIMU 1
IOTIOBHEHO PO3TIOIiIOM 3a MeTadopamu. 3aNpornoHOBaHO KOoHIEeMNIio GopmysanHs AR. [i yrBopenns nos’szane 3i
CIIPUHAHSITTSIM KOPUCTYBAYEM CTBOPEHOI'O HAPAaTHMBY MIX BipTyaJbHUMHU JAHUMHU Ta KOHTEKCTOM y 6a30Bill
PeaJIbHOCTI. PO3IJIIHYTO YMOBY BUHUKHEHHS TaKOTO HapaTUBY. Y TPETbOMY PO3[iJi JOKJIAHIIIE PO3IJISIHYTO
NOHATTS iHTepdelicy Ta ckianeHo knacudikauiio iHTepdeiiciB AR 3a ceHCOpHMMH KaHalaMy (MOJAJIbHICTIO), Mipoio
(}i3sNYHOI NPUCYTHOCTI, KOHLENTYaJIbHUM NigxonoM. OcobirBe Miclie ceper, iHTepdeiiciB B3aeMogii 3aiiMaloTh
MarepiasbHi Ta JONOBHEHI MaTepiasbHi. BOHM 1al0Th 3MOr'y TO€JHATA KOHTEHT Ta 3aCO0M YIIPaBJIiHHS B IPOCTUI Ta
iHTyiTMBHUI CTI0CI0, 3aBASIKM BBEIEHHIO (Pi3UYHMX O00'€KTIB 17151 KEPyBaHHS. PO3ryIsiHyTO IBOMIPHI Ta TPUBUMIpHI
TeXHIKU B3aeMOJi, sIKi 3yMOBJIIOIOTH i BUGIp €JIeMEeHTiB YIIpaBiliHHs. BuineHo 1Ba OCHOBHI Hanpsmu
KOHLIENTYyaJIbHOTO CIIPSIMyBaHHS JOIIOBHEHOI PeayIbHOCTI K iHTepdelicy MUCTELTBA (ABTOPCbKUI TEPMiH) Ta
JIyIAYHOTO (PO3BAKAJIBHOTIO) iHTepdeicy. IHTepdericu MUCTELTBA IEMOHCTPYIOTh BEKTOP PO3BUTKY Ha
BUJIOBUIIHICTh. BUBHAUEHO XapaKTEPUCTUKU TaKUX iHTEep(PeiCiB: iMepCHBHICTh, iHTEPAKTUBHICTh, 3MiHHICTB,
3HAXO/’)KEHHS1 KOPUCTYBaya, HAIIPSIMOK CIIPUMHATTS Ta MaclITabHiCTb. Po3BakasibHi iHTepdeiicu cCiupaloTbCs Ha
IpUHLMIN reimigikanii 3BU4aiiHUX IPOLIECIB 1711 MOTHUBALli] Ta 3aJlyY€HHS KOPUCTYBauiB, 30KpeMa CUCTEMU PiBHIB,
KOTHITUBHE 3aHyPEHHSI Ta BUHAropoau. BcraHoBieHo, mo AR-KOHTEHT Mae TiCHilli 3B's13KU 3 iHTepdeiicom Ta
IIPOCTOPOM, HiX B iHIIKX U(POBUX cUCTEMax. Bu3HaueHO OCHOBHI MPUHLMIIY, 11O BIIJIMBAIOTh Ha MOro Au3aiH.
BusiBiieHO 3HaUHUI BIIMB iI€IHOTO Ta KOHLENTYaJbHOIO CKJIAJHMKA, aKTyaJIbHICTh KOHTEKCTHO]I aHiMallii, sika
BUPIi3HSAETHCS KOPOTKUM 4aCOM €KCIIOHYBaHHS, HAlIOBHEHICTIO JeTa/IsIMU Ta LIMKJIiYHICTIO. BinmiueHo ocobamBoOCTi
KOMITO3ULiliHOI 06y0BYM TpUBUMIpPHOI ciieHu. B AR 3MiHeHO minXxim no 3ai1y4eHHs IPOCTOPY, 30Kpema
BHUKOPHUCTOBYETHCS BUXi/l Y PeajIbHICTb Ta 32 MeXXi QpiznuHOro popmarty. BuzineHo pyx sIK IepCleKTUBHY OCHOBY JJIs
no6y0BY B3aeMO[Iii 3 NPOCTOPOM Ta AR Ta OKpeCJIEeHO YMOBHY, SIKi CTIOHYKalOTh KOPUCTYBAUiB [0 NI€PEMillleHb!
dhopmMyBaHHS B IPOCTOPi 30HU iHTEpecy, 3aKJIalaHHs 3alIPOrPaMOBaHUX peaklii 06’eKTiB Ta cepejoBuIla Ha PyXu Ta
HaOJIMKEHHS [10 IIeBHOI TOUKU y ITPOCTOPI, @ TAKO>K BUHArOpoAu. Y 4eTBEpTOMY PO3iJi pO3TysiHyTO IPUHLIUIIN
no6y0Bu AR-cuctemMu: afaliTUBHICTb, 3a0€311€4€HHS iIHTEPaKTUBHOCTI, BpaXyBaHHsI JIIOJICbKOI'O YAHHUKA,
BIIPOBA’)KEHHS MYJIbTUMOJAJIBHOTO 3B'S13KY, YIIPABJIiHHS YBarol Ta CTBOPEHHS PENPE3eHTalliil 32 IPUHLNAIIAMUI
«CTIOKIHMX TEXHOJIOTii1», TIOCTiiIHEe TeCTyBaHHS 3py4YHOCTI BUKOpUCTaHHS. CrucTeMaTn30BaHo Kiacudikanii piBHIB
Ta IUIOLIUH PO3IJISIAY IHTEepaKTUBHOCTI Ta OCHOBHI IPOOJIEMH, 3 SKUMHU MOXKE 3iTKHYTUCS Ju3aliHep Mif yac

[IPOEKTYBaHHS AU3aiiHy AR.

2. The dissertation investigates design peculiarities in the context of interaction interfaces within augmented
reality systems. The study explores issues related to system design and its components. Augmented reality
systems (AR systems) integrate multiple interfaces within a sole product and serve as interfaces themselves
between the real and virtual worlds. Designing them involves defining the building blocks that will shape the future
system according to the design concept and available capabilities. The scientific novelty emerges from the
inaugural development of a typology for augmented reality interfaces and their components, rooted in a
comprehensive analysis of AR system design. A formula for constructing AR as a phenomenon has been formulated.
The conceptual apparatus has undergone refinement, pinpointing the types of conceptual metaphors foundational
to AR formation. Two conceptual directions for AR-interfaces have been outlined: interfaces of art (coined term)



and ludic (entertainment) interfaces. The study delves into the interaction underlying AR projects and systematizes
levels of interactivity. Design features of content, the role and characteristics of animation, the utilization of
motion, and space have been determined. A compilation of factors and fundamental principles to consider in the
development process has been presented. The work addresses questions of conceptually coherent design,
delineates the features of contemporary AR components, and explores possibilities for forming interactive systems
that meet specific systemic and reasoned criteria. It guides the search for principles and approaches to AR design
in addressing applied tasks. The first chapter presents the results of the historiographical analysis. The
examination of scholarly literature allowed tracing the stages of AR emergence and identifying its connection with
audiovisual practices. The position and role of AR in relation to other forms of reality have been established.
Specific features of augmented reality usage in design terminology have been delineated. In the second chapter,
the physical components of augmented reality systems are defined and classified, specifically tracking and
registration tools, as well as display devices. The chapter illustrates how various components shape different forms
of augmented reality interaction in terms of form and type: marker-based, markerless, superimposed, mobile,
spatial, and others. Unconventional display materials such as water and sand are discussed, along with two-
dimensional and three-dimensional displays. The typology of augmented reality is refined based on functional
properties and domains, complemented by a distribution according to metaphors. A conceptual framework for the
formation of augmented reality is proposed. Its creation is linked to the user's perception of the narrative created
between virtual data and the context in the underlying reality. In the third chapter, the concept of the interface is
examined in more detail, and a classification of AR interfaces is developed based on sensory channels (modality),
the degree of physical presence, and conceptual approach. Material and augmented material interfaces hold a
particular place among interaction interfaces. Two main conceptual directions have been identified for the
augmented reality as an interface: the art interface (or the interface of art, an authorial term) and the ludic
interface. Art interfaces showcase a development vector towards spectacularity. They possess several
characteristics: immersiveness, interactivity, variability, user location, perception direction, and scalability. Ludic
interfaces leverage the principles of gamifying ordinary processes to motivate and engage users, incorporating
systems of levels and rewards. It has been established that AR content has closer ties to the interface and space
than in other digital systems. The main principles influencing its design have been identified. Given the ergonomic
features and prevalence of mobile AR, contextual animation becomes essential, characterized by short exposure
times, detail richness, and cyclicality. Space and motion become important parts of AR design. Motion and spatial
interaction highly related with conditions that prompt users to move are outlined. In the fourth chapter, the
principles of constructing an AR system are discussed, including ensuring interactivity, considering the human
factor, implementing multimodal communication, managing attention, and creating representations based on the
principles of "calm technology." Continuous usability testing is emphasized. Different classifications of levels and
planes of interactivity are systematized, applicable during the analysis and development of projects with an
interactive component, particularly in AR. Systematizing the primary challenges, a designer may face during the
design of an AR system.
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