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virtual film production; The purpose of the research is to investigate the components of virtual
film; production, identify the structure, basic tools of virtual technologies and
technology; their benefits, to define differences between virtual processes and traditional
pre-production; filmmaking. The research methodology is based on general scientific methods
visualization; of complex analysis of the processes that take place in virtual production, and
cinematography; analysis of basic virtual tools, computer programs; use a comparative method
visual effects; for virtual production and traditional film production technology; generalization
augmented reality of the work of virtual technologies, determination of their advantages and

disadvantages, research of their influence on modern cinematography. The
scientific novelty of the obtained results lies in the systematic analysis of
modern virtual technologies components and tools, determined the features
of virtual production and its impact on the film industry, proven the relevance
and rationality of the use of virtual technologies, both today and in the future.
Conclusions. In the course of the research, numerous advantages and new
opportunities offered by virtual production were revealed. The essence of
virtual processes in film production is analyzed, it is shown how modern
computer tools can be creatively applied at each stage of film production.
Virtual production is the next logical step in the constant evolution of the film
industry, which is changing the film industry today.
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Problem statement tracting new ways and tools to amaze the

audience again and again. Virtual tech-

Cinematography, as an art and a branch  nologies and programs have long been
of production, is constantly evolving, at- part of the film industry. A large number of
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films use the tools of virtual programs at
one or another stage of production. They
open up incredible opportunities for film-
makers and their potential is growing very
rapidly. However, film production in the
new quality of modern processes of vir-
tual production with its technological fea-
tures requires some additional research.

Recent research
and publications analysis

The research of AfanasevaV. (2005),
Nosov N. (2000) Heim M. (1993) and oth-
er scientists played an important role in
the study of the phenomenon of virtual
reality.

Connections of virtual processes with
the field of art, conducting research in
the field of aesthetics, semiology, film
theory and art, were analyzed by Anisi-
mov O. (2003), Aronson O. (2007), Lot-
man Y. (1998), Mankovskaya N. (2011),
Mihalkovich V. (1986), Mettc K. (2013),
Ribo T. (1997) and others.

Among the materials that consider the
use of virtual production in various as-
pects of its implementation, the work of
Noah Kadner is worth noting (2019). Bill
Desowitz in his publication described
some of the benefits of using virtual
technology on the example of the movie
Gravity. Virtual reality and the process of
virtualization of images in modern audio-
visual arts and their gradual evolution in
the technology of screen painting were
studied in detail by Mozhenko M. and
Priadko 0. (2018) in the work “Virtual re-
ality — from technology to art”.

The purpose of the research is to inves-
tigate the components of virtual produc-
tion, identify the structure, basic tools of
virtual technologies and their benefits, to
define differences between virtual pro-
cesses and traditional film production.

ISSN 2617-2674 (Print),
ISSN 2617-4049 (Online)

2021 - 4(1) - pp.52-58

The scientific novelty of the obtained
results lies in the systematic analysis of
modern virtual technologies components
and tools, determined the features of vir-
tual production and its impact on the film
industry, proven the relevance and ratio-
nality of the use of virtual technologies,
both today and in the future.

Main research material

Today, the technology of virtual produc-
tion and its implementation are the basis
of new approaches in the creation of films,
ensuring the use of a range of comput-
er programs and automated production
methods for image visualization. Accord-
ing to the team at Weta Digital (a compa-
ny that develops digital visual effects for
films and television), “Virtual production
is where the digital and physical worlds
meet” (Kadner, 2019, p.3). Moving Pic-
ture Company (a company engaged in
visual effects and production) adds to
this definition with more technical detail:
virtual production combines augmented
and virtual reality with CGI and game-en-
gine technologies to let members of the
film production crew (director, director
of photography, producer, actors, etc.)
watch their scenes unfold life and see the
final result in the process of shooting.

Production virtualization helps to solve
the main problems related to traditional
film production, to identify “pain points” in
technological processes. Many of today’s
films, especially science fiction and action
movies, require an exceedingly complex
production process that requires coor-
dinated creative work with the involve-
ment of various technology and science
in a short time. The modern process of
film production has moved to a non-
linear plane from a linear one, in which
the sequence of stages usually includes
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first project development on paper, then
pre-production and finally the production
and post-production. Director of Gravity
movie Alfonso Cuarén, emphasizing the
non-linearity of modern film production
technology, said that post-production
was done before pre-production. Itera-
tion in cinema (the act of improving the
process through repeated successive at-
tempts to achieve the desired result) is
expensive and complex. Usually, the iter-
ation process in standard production is
spent on searching for common ground
instead of improving an existing common
vision.

For moviemakers, the main problem is
uncertainty. When the director of pho-
tography has to guess the colour of the
lighting so that it matches the invisible
element of the green screen, or a direc-
tor does not know exactly what the virtu-
al character of his film will actually look
like, that is uncertainty. The final form of
the image acquires in the post-production
period when big changes are very expen-
sive in the best case, and impossible due
to a coming release deadline in the worst.
The arrival to a final version of a scene is
often a long road involving replacement
of temporary or missing shots, colour
correction, missing sound, etc. All these
aspects make it difficult for flmmakers to
achieve the final version of the scene, and
the end result is often a film released with
some portion of creative compromise.

Virtual production:

*Includes a more iterative, non-linear,
and collaborative process.

* Motivates the filmmakers (including
studio heads and participants in the
entire production process) to collabora-
tively iterate on visuals at the moment.
(visual effects can be assessed directly
on the set, no need to wait for the end of
post-production).
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* lteration begins much earlier in the
production schedule.

+ Can create high-quality images at the
first stage of filmmaking - pre-production.
+ Makes digital content cross-compatible
and useful from pre-visualization to final
outputs.

Image virtualization is the creation of
a specific screen painting conceived by
a creative team (director, screenwriter,
production designer, director of photog-
raphy, visual effects supervisor) by using
not only a single computer, but also the
whole computer system, to which both
real and virtual cameras are connected
during the filming process. Virtualiza-
tion can also be defined as a prototype of
images created for transmission of cre-
ative intentions in a shot, scene, episode.
(Mozhenko, 2018).

For directors, the uncertainty of the
usual pre-production and visual effects
production is replaced by working im-
ages close to the end result. Because
these high-quality images are created in
real time, iteration and experimentation
are simplified, more cost-effective, and
flexible. The process of movie produc-
tion becomes comprehensively unifying
and connected, the main image and pre-
production can be done integrally. “Now
we can make a lot more mission-critical
decisions earlier in the process because
the aesthetics of the renders look a lot
better” said Glenn Derry, founder and
vice president of visual effects at the Fox
VFX Lab (Kadner, 2019, p.59).

In terms of editing, virtual production
also reduces uncertainty by offering and
providing temporary images much closer
to the final look, which helps to eliminate
missed or incomplete shots. Creating
previous images in real-time offers addi-
tional benefits. Shots sequences can be
quickly updated and displayed at a very
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high level of image quality. As a result,
more members of the film crew can share
their vision of the final content much
earlier — in the production process. “It's
a creative sandbox where everyone can
have input,” says Harrison Norris, devel-
oper and director of film stunts (Kadner,
2019, p.70).

Today, analogue processes for creating
combined shots (travelling mattes, in-
frared screen, front projection, etc.) have
been replaced by virtual VFX production
using LED screens of large size and var-
ious shapes: for example, in the movie
Gravity it was a three-dimensional design
6 x 6 x 6 meters (Desowitz, 2013).

Real-time display of images on the LED
wall in combination with camera tracking
to create the final pictures is a modern
stage of virtual movie production. The
benefits of “live” images played back on
the LED screen against a certain back-
ground by actors are huge. Compared
to the cinematic process of shooting
on a green screen with the use of LED
screens, there is no uncertainty in the
actions of the cast and crew. Everybody
can accurately see all the components
of the movie image and how events un-
fold in real-time. A cameraman can shoot
a virtual object just like any real one, and
actors can respond not to a marker rep-
resenting an imaginary picture, but to
real images that form a single shot. All
the illumination and natural glare emitted
by the screen provides important artistic
clues and enhances the realism of the
images, in contrast to the typical strug-
gle to avoid colour mixing and glare from
a traditional green screen. Sam Nichol-
son, cinematographer and visual effects
team leader, emphasizes that this tech-
nology is more realistic for actors: It's
one thing, for example, to sit in an imag-
inary train car on a green background,
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and another allows you to be there in
conditions that create virtual production
technology. “Everyone feels that they are
on a train, and this is a huge help to the
actors and the director” (Kadner, 2019,
p.79). And image virtualization is not lim-
ited to this technology but forms a new
virtual computer cinema world with dig-
ital or semi-digital characters and the
environment.

Virtual production can be used to plan
or directly improve images in a variety
of movies. Usually, virtual production is
more common in films with visual ef-
fects, but it can also be used to create
a full-fledged image for more traditional
films or films without effects. The main
films with visual effects of the past de-
cade have increasingly relied on virtual
products, and this dependence is grow-
ing. Here are some examples of mov-
ies that depended heavily on virtual
production: The Lord of the Rings, Harry
Potter, Jurassic World, Star Wars, Pirates
of the Caribbean, Transformers, Avatar
and many others. Even films that have
no special effects are largely released
through virtual production. These are
the movies that use virtual production to
show a situation with truth or an impos-
sible situation, for example: Life of Pi, Lo-
gan, Bohemian Rhapsody, etc. (Mozhenko,
2018).

Film production is constantly evolving
from both a technical and a creative point
of view. It is enough to compare silent
films, for example, with the film Avatar,
to see this progress fairly well. Although
they are very different in craft and subject
matter, these two extremes have a com-
mon goal of bringing to the viewer a good,
professionally created story. Virtual pro-
duction and the benefits it offers to mov-
iemaking is the next logical step in the
constant evolution of cinematography.
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a new approach to filmmaking



BicHMK KMIBCBKOrO HaLiOHaNbHOro YHIBERCUTETY KYNbTYPN | MACTELITB.
Cepid: AynioBidyanbHe MUCTELITBO | BUPOBHULITBO 2021 -4(1) - c.52-58

Conclusions production. Virtual production is the next

logical step in the constant evolution of

In the course of the research, numer- the film industry, and it is changing the

ous advantages and new opportunities film industry today. Virtual production

offered by virtual production have been becomes necessary for every cinema-

revealed. The essence of virtual process- tographer, whether it is a producer who

es in film production is analyzed, it is wants to use its potential for business or

shown how modern computer tools can a director and cameraman who want to
be creatively applied at each stage of film  creatively use virtual tools.
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@ KuiBcbKuvi HalioHasIbHWUIA YHIBEPCUTET KynbTypu i MucTeUTB, Kuis, YkpaiHa

AHoTauia

MeTta gocnigyeHHss — QOCNIAUTY CKNafoBi BipTyanbHOro BUpoO6HULTBA. BU3HAUUTU CTPYKTYpY, OCHOBHI
IHCTPYMEHTM BipTyanbHUX TEXHOMOrn Ta iX nepeBarn. BcTaHOBUTU BIAMIHHOCTI MiX BipTyanbHUMU
npouecamMn Ta TPaAWULIMHUM  KiHOBMPOGHUUTBOM. MeTogosoria  AocnigxeHHss 6asyeTbcA  Ha
3araJlbHOHayKOBMX MeTofax KOMIJIEKCHOro aHanisy mnpoueciB, fKi BifbyBatoTbCA Yy BipTyaJbHOMY
BMPOBHULITBI, Ta aHanidy OCHOBHUX BipTyasibHUX IHCTPYMEHTIB, KOMM'FOTEPHUX MPOrpam; BUKOPUCTAHHI
NMOPIBHANIbHOrO MeToAy BipTyasibHOro BMPOGHULTBA 3 TPaAWLiAHOK TEXHOMOrIE KiHOBUPOBHULITBA;
y3aranbHeHHi cnocoby Aii BipTyanbHUX TEXHOSOTIN, BU3HAYEHHI TX MepeBar i HefoNiKiB, AOCNIAXEHHI iX
BM/IMBY Ha Cy4acHe KiHOMWUCTeUTBO. HaykoBa HOBM3Ha OLepXXaHUX pe3ynbTaTiB Nnonsrae B CUCTEMHOMY
aHanisi cknafoBMX Ta IHCTPYMEHTIB Cy4YaCHWUX BIipTyasibHUX TeXHONOrin. Bu3HayeHo 0cCo6MMBOCTI
BipTya/ilbHOro BUPOGHMLTBA Ta MOro BMJIMB Ha KiHOIHAYCTPItO, AOBEEHO aKTyaNbHICTb Ta paLioHanbHICTb
3acTOCYBaHHSl BipTyasibHUX TEXHOJOTIN AK CbOroAHi, Tak i y ManWbyTHboMy. BucHoBku. B npoueci
OOCNioKeHHA 6yny BUSIBNIEHI YUCNEHHI nepeBarM Ta HOBi MOXJ/MBOCTI, fIKi MPOMOHye BipTyanbHe
BUPO6HULTBO. [poaHanizoBaHO CYTHICTb BipTyanbHWX MpOLECiB B KiHOBUPOGHULTBI, MOKa3aHO siK
cyyacHi KOMM'tOTEPHi IHCTPYMEHTH MOXHa TBOPYO 3aCTOCOBYBaTW Ha KOXHOMY eTani KiHOBUPOGHMLTBA.
BipTyanbHe BMPOGHMLTBO — Lie HaCTYMHWIA NOMYHUIA KPOK Y MOCTINHIN eBontoLil KIHOMUCTEUTBa, AKUiA
3MiHIO€ KIHOIHAYCTPItO BXXE CbOrOAHi.

KnwoyoBi cnoea: BipTyanbHe KiHOBUPOGHULTBO; diflbM; TEXHOOriA; NpenpoAakluUH; Bidyanisauis;
KiHOMWCTELITBO; BidyasnbHi epeKTu; JONOBHEHA peasnbHICTb
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@ KueBCKUI HayMOHasIbHbIN YHUBEPCUTET Ky/IbTypbl U UCKYcCTB, Knes, YkpanHa

AHHOTauuA

Llenb uccnegoBaHns — uccnefoBaTtb COCTaBNAOLME BUPTYanbHOro Npom3BoacTea. OnpeaenuTb CTPYKTYPY,
OCHOBHbIE UHCTPYMEHTbI BUPTYaNbHbIX TEXHOMOMUIA U UX MPEUMYLLECTBA. YCTAHOBUTb Pasnnyus Mexay
BUPTYyanbHbIMU NPOLIECCaMM U TPAAULMOHHBIM KUHOMPOU3BOoACTBOM. MeTogosorus uccnegoBaHus 6asupyetcs
Ha 06LLeHay4YHbIX METOAAaX KOMIMIEKCHOIO aHanm3a npoLeccoB, MPOMCXOAALLMX B BUPTYaSlbHOM NPOU3BOACTBE,
M aHannsa OCHOBHbIX BUPTYasibHbIX UHCTPYMEHTOB, KOMMbIOTEPHbIX MPOrpaMMm; UCMOJIb30BaHUMN
CpaBHUTENBHOIO METOAA BMPTYanbHOro NPOM3BOACTBA C TPAAULMOHHOW TEXHONIOMMEN KUHOMPOU3BOACTBA;
0606LLEeHMM 06pa3a AeACTBUSI BUPTYaslbHbIX TEXHONIOTUIA, ONPeAeneHnn X NPeUMYLLECTB Y HEAOCTATKOB,
uccnefoBaHUM KX BAUSIHUA Ha COBPEMEHHOE KUHOUCKYCCTBO. Hay4yHast HOBU3Ha UCCeloBaHUs 3aKJloYaeTcs
B CUCTEMHOM aHanu3e COCTaBSHOLLMX U UHCTPYMEHTOB COBPEMEHHbBIX BUPTYasibHbIX TEXHONOrMiA. OnpeaeneHbl
0CO6EHHOCTM BUPTYanibHOroO MPOM3BOACTBA U €ro BANSIHUE Ha KUHOMHAYCTPUIO, lIoKa3aHa aKTyaslbHOCTb
M paLMOHaNbHOCTb NPUMEHEHUS BUPTYasibHbIX TEXHOIOMMIA KaK CErofiHsi, Tak v B 6yayLieM. BoiBogbl.
B npouecce nccnefoBaHusa 6b1nu BbiSIBIEHbI MHOFOUYUC/IEHHbIE NMPEUMYLLLECTBA U HOBblE BO3MOXHOCTH,
KOTOpble NpeAnaraeT BUPTyasbHOE NPOU3BOACTBO. [IpoaHannsmMpoBaHa CyLHOCTb BUPTYarbHbIX MPOLECCOB
B KMHOMPOW3BOACTBE, NOKa3aHO Kak COBPEMEHHbIE KOMMbIOTEPHbIE UHCTPYMEHTbI MOXHO TBOPYECKM
NPUMEHSITb Ha KaXXA0M 3Tarne KMHONPOM3BOACTBA. BupTyanbHoe NpovM3BOACTBO — 3TO C/EAYOLLUA
JIOTMYECKUIA LIAr B MOCTOSIHHOMN 3BOJHOLIMU KUHOUCKYCCTBA, KOTOPbI MEHSIET KUHOUHAYCTPUIO YXKE CErOAHS.
KnioueBble cnoBa: BUpTyanbHOE KUHOMPOU3BOACTBO; hUSbM; TEXHONOMUSI; NpenpofakLLH; BU3yanusauus;
KMHOWCKYCCTBO; BU3yasbHble 3P PeKTbl; AOMONIHEHHAs peanibHOCTb
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