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Abstract. The characteristics of different types of multimedia exhibition technol ogies are investigated in
this article. The author considers the features of virtual and real historical and architectural environment
interaction. The peculiarities of space formation of the open-air museums, created on the basis of architectural
monuments, with the help of multimedia technical means are analyzed. The feasibility of multimedia exhibition
technol ogies application for the open-air museums is substantiated.
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1. Introduction

The artistic organization of leisure that combines both the cognitive and entertaining functions becomes
increasingly important today. This entails the need to adjust the traditional approach to the architectural and
spatial organization of museums. Museum functions are supplemented, the scope of their activities expands.
Most clearly this tendency can be traced in open-air museums. In modern conditions, the use of the museum
environment as an entertainment space is the most interesting and actual form of preservation and demonstration
of the large architectural and urban complexes or ensembles. And the multimedia technologies can help
implement this approach qualitative way.

2. Analysis of recent researches and publications

The open-air museums are actively developed and investigated. The theoretical and
methodol ogical aspects of the architectural and spatial organization of open-air museums study begin to
appear in the scientific works of foreign and native authors in recent years. Despite the popularity of this
type of museums in Europe and in the world, the problem of the architectural ensembles —
museumification and the creation of museums on their base is only starting to be explored in Ukraine.
Thisissue is mentioned in the theoretical works of museum science by E. Dobrovolska, M. Maystrovska,
O. Mishura, O. Soustin, T. Yurieneva, O. Mastenitsa. Due to the devel opment of technical facilities and
the promotion of multimedia technol ogies, many researchers are investigating the prospects for their use
in museum exhibitions. V. Severin, L. Kalinina, T. Belofastova, |. Shevtsov and others are among these
researchers. However, the use of such technologies in the open-air museums hasn’t been, practically,
considered in the scientific works.
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3. Basic Theory Part

To determine the effective way of preserving and use of monuments, it is important to identify
their fundamental characteristics. The main feature of architectural, urban, landscape and archaeol ogical
ensembles and complexes is large scale and complexity, due to multifaceted elements that coexist in
such objects. They include the natural, historical and cultural environment, as well as the architectural
and artistic image.

Large architectural and urban ensembles should be considered within the framework of the
integrated approach. The specificity of open-air museums, created on the basis of mentioned objects, lies
in the combination of diverse objects and the environment. The open-air museums are the most common
way of multifaceted cultural heritage museumification in the world practice. The memorial ensembles
should be perceived as a complex system in the place of its origin, development and modern use.
Therefore, the search for the architectural solutions for the organization of open-air museums, which
would create the optimal conditions for the perception of such monuments with a minimal interference in
their original structure, is the most relevant.

The “in situ” method is predominantly used to create the open-air museums based on the
architectural ensembles. Scilicet, the museum is created in the place of monuments' historical emergence
and functioning, that is in their authentic environment. In the open-air museums, diverse objects play the
role of “exhibits’ — architectural buildings and structures, economic and industrial objects, landscape
and archaeol ogical monuments. The main purpose of this type of museums is not the transformation of
urban heritage objects into the objects of museum display and the use of architectural monuments as the
museum premises, but the preservation of their historical and memorial value. Therefore, it is important
to keep not only the material structure but the location and the historical environment during monuments
museumification as well.

The plurality of the mentioned monuments maximally complicates the task of their preservation
and use. Restoration, conservation, protection areas assignment and other protective measures often miss
in looking the problem of high-quality transmission of historical and cultural information to the
observer. The model of interaction between the museum and visitors is fundamentally changing
nowadays. The “culture of participation” gains more and more popularity. It can be interpreted as a free,
conscious, active participation of people in the formation of cultural and social processes, an opportunity
not only to consume but also to create, to be a part of cultural events, to comprehend and actualize
cultural heritage.

Museums exposition space goes to a qualitatively new level. Increasingly, it combines the material and
virtual environment by means of new information and multimedia technol ogies. The use of modern technol ogies
in museums makes it possible to expand the informational component of the exposition, to demonstrate the
subject in the context of virtual space, in the atmosphere of the relevant time period. Multimedia technol ogies
can become the means of creating various kinds of games, interactive co-ordinations, and entertainments. These
technologies are used in plasma and LCD screens, projection and holographic systems, lighting design and
sound accompaniment of the exposition [1].

Multimedia technologies provide the exhibition interactivity, visitor's engagement in the game, active
participation in the display, they demonstrate the phenomena and processes impossible or difficult to be
observed in areal life, as well as serve as an orientation point in a museum space, being important in open-air
museums, which often occupy alarge territory.

Multimedia technologies provide a wide area for action, and technological development makes
them increasingly flexible in use. They are mostly used indoors now, but they are also often used
outdoors while organizing various shows and cultural events (Fig. 1). Therefore, for a valuable
information transmission in the open-air museums, it is quite a rational solution to fill the environment
with multimedia that would transform valuable architectural spaces into a kind of exposition without
destroying the integrity.
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Fig. 1. 3D mapping in Lyon, France. Fig. 2. Wall touchscreen
Project by 1024 Architecture [2] at Cleveland Museum of Art, USA.
Inspiration Author:
Jeremy Weatherford, Zenith Systems, LLC [3]

The main approach to an open-air museums space formation created on the basis of architectural
and urban architectural ensembles is the principle of minimal interference with the historical structure of
monuments. Transformation in the viewers' perception also gives a reason for the new spatial solutions.
Visitors are more oriented towards getting pleasure, rather than prescriptive, educational information.
Hence, the multimedia exhibition technologies that supplement authentic exhibits will enrich and
popularize the exposition.

Multimedia museum technologies include a variety of exhibition systems: interactive booths, special
information zones, integrated into the museum computer network, that allow the visitor to work with databases
of various collections, multimedia installations, embedded in exhibition space, museum guides, various role or
simulation games, hol ographic and projection devices, as well aslight and sound equipment [4].

The use of information touch screens is quite popular today. The variety of their forms and design, as
well as the compactness and the ability to be located practically anywhere in the museum, make these tools
indispensable for obtaining the necessary information with illustrative additions.

The use of floor information booths is widespread for the architectural and spatial organization of the
museum environment. The use of such booths, where displays are integrated into a common horizontal surface
is much less common. Wall-mounted displays are used more rarely (Fig. 2). The advantage of using this
technology is that the interactive screen can be integrated into the object of industrial design [1]. Information
booths are easily combined with any small architectural form that does not ruin the integrity of the ensemble.

In order to show artificially created by humans environment of existence and self-realization to the
visitor, museum space should include a set of the physical and symbolic objects [5]. The means of
complementary and virtual reality are gaining more popularity today. The use of such technologies is of great
interest to young people, for which eectronic sources of information have become more common than books.
Practically all people own mobile phones or tablets. That provides a wide range of actions. The relevant
software will give visitors the opportunity to see things in the virtual environment that do not exist in reality.
And this applies not only to supplementing information. The structure of ensembles and complexes includes
many elements. Some of them may be damaged or completely lost. Restoration of destroyed monuments can be
carried out in individual cases, in the presence of sufficient scientific base and illustrative materials that allow
accurate reproduction of the object, as well as on the condition of its exceptional value. But such actions are not
recommended by both native and foreign law in the field of monuments protection. Multimedia technologies
using QR-codes or similar coding will allow visitors to observe lost elements of monuments or even individual
structures, without ruining preserved objects. Such a technology can show some hypothetical images if there is
no confirmation how exactly a particular element looks like.
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Fig. 3. Reconstructive mode in the Fig. 4. Reconstructive mode in the Fig. 5. Holographic instdlation a the

Carnuntum Archaeol ogical Siponto higtorical park, Italy. Author:  Abraham Lincoln Museum, Springfield,
Park, Austria Edoardo Tresoldy [7] USA. Redlization:
Scientific devel oper: BRC Imagination Arts[8]

Ludwig Boltzmann Institute [6]

Occasionally, the image of lost or damaged elements and structures of architectural and urban
architectural ensembles is reproduced by means of temporary or permanent installations that do not ruin the
environment and preserved parts of the monument. This may be, for example, a transparent screen with a drawn
image that, from a certain point of view that shows the original appearance of the monument (Fig. 3), or alight
model made of a metal mesh (Fig. 4). In combination with the multimedia exhibition technologies, such
solutions will become even more appealing to the visitor. For example, a conventional glass screen, similar to
the one mentioned above, is used for a holographic installation in the Museum of Abraham Lincoln, Springfield,
USA (Fig. 5).

In the approaches to the architectural and spatial organization of open-air museums, the preservation of a
free space, which focuses on exhibits and creates space for interactive coordination between the visitor and
individual monuments, is actual today. Because of versatility of architectura monuments, the visual
environment, in which the visitor's attention focuses on the exhibit due to the illumination, color, and sound
making an increased emotional impact on the viewer, as well as raising the cognitive value and expressiveness
of monuments, is created. The development of computer graphics and virtual technologies enable museums to
create the effective sensory feelings. These feelings are those emotional interactions that evoke the audience's
interest and promote the visitor to immerse in the exposition [9].

Information carriers should be located not only outdoors. In open-air museums, restored exteriors of
architectural monuments often are supplemented by museumificated interiors of individual buildings, where
additional expositions are placed. Small interactive installations can be integrated into the public welfare,
accompanying the visitor at the locations of the main attractions outdoors. The large size of most open-air
museums makes it necessary to arrange the recreation areas. Here a larger technique, that will provide some
entertaining and performance activities — for example, the interactive games, can be placed. The use of the
projection screens and interactive windows will be the most optimal in the interiors of the individual buildings.
Using the architectural projection, holography and complemented reality means with the help of special
equipment will be expedient inside and outside the museum. Light and sound equipment will also enhance the
emotional impact of the monument exhibits both indoors and outdoors. One-time shows and other entertainment
activities with multimedia means can be arranged as well.

The application of the multimedia exhibition technologies is becoming a promising direction of the
museums’ devel opment today. The cooperation of the multimedia specialists, museum designers, restorers, and
architects is extremely important for their effective involvement in organizing the open-air museums, created on
the basis of monuments ensembles. It is also worthwhile to use world experience in the implementation of
multimedia technologies in the museum environment in Ukraine. Over the past decades, under the auspices of
the International Council of Museums, there is the Multimedia Working Group, which specializes in developing
the methodological principles of using the abovementioned technology by the museums.
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4. Conclusions

Expansion of the activity spheres creates the need to revise the previous approaches to the creation of
museum exhibitions and, accordingly, its architectural and spatial organization. The complex, multilevel system
of open-air museums performs a number of functions. Among them, the artistic organization of leisure, the
integration of cognitive, entertaining and artistic and creative functions are becoming more and more prominent.
The wide range of the modern multimedia exhibition technologies possibilities gives grounds for their
application for open-air museums. They are especially effective for transmitting the maximum amount of
information to the visitor while maintaining the authentic structure and the environment of large urban
ensembles, which include architectural, landscape, archaeological and historical monuments, inextricably linked
together. In the open-air museums, it is possible to use such technologies inside the individual monuments as
well as outside them, complementing the museum space with virtual elements. They not only can play the role
of auxiliary means but also act as an independent tool for the formation of architectural space of the open-air
museum. Such particular tools property as the ability to combine with the elements of industrial design leads to
their being an excellent way to organize the interior. On the other hand, the large-scale equipment, which is
expediently placed outdoors, allows forming attractions and recreation areas in the exterior. Thus, multimedia
exhibition technol ogy is an effective means for architectural space formation of the open-air museums.
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bpuu Mapis

BUKOPUCTAHHS MYJbTUMEJIINHAX BUCTABKOBUX TEXHOJIOT T
JIJISI ®OPMYBAHHS APXITEKTYPHOI'O ITPOCTOPY MY3EIB NI BIIKPUTUM HEEOM

Anomauin. Cb0200Hi Xy00dicHs opeanizayiss 0036iLisi NOECOHYE Y COOI RNI3HABANBHY MA PO36ANCANLHY QYHKYIL, w0
CHpUYUHAE HeoOXIOHICb KOpU2Y8aHhs mpaouyiliino2o nioxody 00 apXimexkmypHo-npocmoposoi opeawizayii myseig. OcHoeHoI0
0cobnUGIiCMIO apXimexmypHux, Micmo6y0igHux, IAHOWAGMHUX MA APXeON0STUHUX AHCAMONIE MA KOMNIEKCI8 € 8enuKull Macumad
i CKNaoHuil xapaxkmep, momy ix 6apmo po3ens0ami 8 pamKax KOMIIEKCHO20 nioxody. Y ceimosiil npakmuyi nowupenum cnocooom
myseeixayii 6azamoepannoi KynbmypHoi cnadwunu € myszei nio iokpumum Hebom. YV cyuacHux ymoeax, GUKOPUCMIAHHS
cepedoguiya my3eig nio 8IOKpUMUM HEOOM K PO3BAICATLHOLO NPOCMOPY € HAUYIKAGIWOI0 Ma HAUOIIbW aKmyansHoio Gopmoio
30epedicerts i OeMOHCMpayli GeTUKUX APXIMEKMYPHUX Ma MICMOOYOigHUX KOMNAeKcig yu ancamonie. OOnum 3i cnocobie sSKicHO
peanizygamu nodionuil nioxio € 8UKOPUCTNAHHI MyTbMuMeOitinux mexnoaoeit. bacamoepannicmo 32adanux nam’ amox cmagumso
nepeo Hamu 8adicKe 3a80anHs — SIKICHO MPAHCIO8AMU ICMOPUKO-KYAbIMYPHY iHgopmayiio cnocmepicauesi. Coo200Hi MoOens
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63a€MO0ii my3el0 3 8i08I0y8auaMU NPUHYUNOBO MIHACMbCA, 6ce Oinvbwioi nonyaspnocmi nabyeac “ Kyavmypa yuacmi’ —
MOACTUBICMY He MITbKU CROANCUBAMIUL, alle [ 6YMU YaACMUHOIO KYIbIMYPHUX 3AX00i8.

Buxopucmanus cyyacnux mexnonoeiti y my3esx 0aromes MOJICIUGICHb po3uiupumu inghopmayitiny cKkiadogy ekcno3uyii, a
MEXHONO2IYHULL  PO36UMOK pobume ix Oedani eHyukiwumu y euxopucmanti. Ilonyiapuum Ccbo20OHI € GUKOPUCTMAHHS
IHMEPAKMUGHUX KIOCKI8, IHGOPMAYIUIHUX CEHCOPHUX eKpamig, MYTbMUMeOIUNUX [HCMAanayil, 2010epagiunux ma npoeKyitinux
YCMaHosok, 3acobié 0onosHenoi ma GipmyanvbHoi peanbHOCHi, CGIMIO- MaA 38YKOANApanmypu, d maxkodc OpeaHizayis pisHux
poavogux abo cumynayitinux icop. MynvmumeOitini uUcmasKogi mexnHono2ii Mocyms gioiepagamu poib i OONOMINCHO20 3aco0y, i
CIy2y8amu CamoCmitinuM IHCMPYMEHMOoM QOPMYBAHHS apXimeKnypHO20 NPOCIOpY MY3€io.

lupokuii cnekmp MOJICIUBOCMEN CYYACHUX MYTbIMUMEOIUHUX BUCMABKOBUX MEXHOAOoRI oOae nidcmasu Oas  ix
BUKOPUCTANHA Y My3eax ni0 eiokpumum nebom. Bonu € ocobnuso egpexmuenum 0nsi mpanciayii Makcumanbho2o 06’ emy
inghopmayii’ 8iogidysauesi npu 36epedicenni agMenmuyHoi CMPYKMypu i cepedosuya 6enuKkux MicmobyOieHux ancamonie, siKi
BKTIOYAIOMb APXIMEKMYPHI, TaHOWAdmui, apxeonociuni ma icmopuyHi nam' smKu, Hepo3pueHo NoeoHani mixc cobow. Takum
YUHOM, MYTbMUMEOILHI BUCIABKOGI MEXHONO02TT OOYLTbHO BUKOPUCMOBYBAMU Ol (POPMYBAHHS APXIMEKMYPHO20 NPOCMOPY MY3ei8
nio 8IOKpumuM HeboM.

Kniouogi cnoea. myseii nio 6iokpumum neOOM, nam’simka apXimeKmypu, GUCMABKOGI MEXHON02il, MyIbmumeOiiHi
MexHoN02Ii.





