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CYYACHI TEHAEHLIT PO3BUTKY
TEXHONOTIT ®OTOrPA®II

Hiozypuuit 1. C. Cyuacni menodeHnuii pozeumky mex-
Honocii pomozpaghii. Cmamms micmumsv  po3ensio
OCHOBHUX OO0CSi2HEeHb y 2any3i cyuacHoi gomoepadii.

V uini posensinymo ocnoeni sixu 6 icmopii pomozepagii
6i0 emanis, wjo nepedysanu BUHAUOCHHIO MEXHON02iT

C8IMIONUCY, adic 00 GUHATIOeHHS YUPPoso2o pomoana-
pama. Bucgimaroemvcs ponb yueHux ma UHaxioHuKia,
5KI 30IUCHUIU Cill 6HECOK Y CMBOPEHHSI Md 600CKO-
nanenns ghoomoepagpiunoco npoyecy. Taxodxc 30iticHo-
€MbCsL AHANE3 HOBIMHIX MEXHON02IU Y Yyupposii pomo-
epagii, nog’szanux i3 it Komn romepnoo 06pobKoIo:
HDR-300pasicennsam,  8ipmyanvHumMu  NAHOpaMamu,
VR-06"’exmamu ma 3D cramyeanusm. 3azanom npo-
CIOKOBYEMbCSL MEHOEHYIsI ROCMITIHO20 800CKOHALEHHS
MexHIKU (pomo3suoMKU, WO NPU3600UMb 00 NOKPAUIEH-
HSL OMPUMYBAHUX 3HIMKIB: NpA8OUsicms Kolbopis, 6u-
COKa KOHMPACMHICMb, 2IUOUHA ACKPABOCH, 00CA208a
npocmopogicmo. [1o0exyou mexuika gugedenisi 300pa-
JiceHb giocmac 6io sskocmi ompumyeanux gomozpadpii,
ane yci mexwonozii 3Haxo0simb CE0E 3ACMOCYSAHHS
6 IHmepHem-mexHonoz2iax, epagiunomy ousaini, ma
MapremuHey.

Knrwouosi cnosa: icmopia ghomoepadii, yugposa ¢ho-
moepais, pomoepadhixa, nanopama, HDR 3nimox, 3D
domoepadhis.

Iuozypuwiii H. C. Cogpemennsvie menoenyuu pas-
eumusa mexunonozuu pomozpaguu. CogpemenHvle
meHnoenyuy 8 pazeumuy mexuonozuu gomoepaguu. B
cmambve paccmMampuaromes OCHOBHbLE QOCMUNCEHUS 8
obnacmu coepemennoii pomozpaguu. B neii paccmo-
MpeHbl OCHOBHLIE CMaduu 8 ucmopuu gomozpaguu
om 5manos, NPeouecmayouux U300pemeHur mexHo-
J02UU C8EMONUCU, BNIOMb 00 U300pemenust Yyu@po-
6020 omoannapama. Oceewjaemcs poib yHeHbiX U
uzobpemameneti, KOMopbvle OCYUWeCmaUulU ceoll 6K1ao 8
CO30aHue U cosepuleHcmeosanue Gomozspapuuecko2o
npoyecca. Takdice ocywecmensemcs aHaiu3 Ho8eumux
mexnonozuti 6 yugposoii gomocpagduu, ceA3aHHbIX
¢ ee komnviomepnou obpabomxoli: HDR—uzo0bpadice-
HUuem, SupmyanbhbiMu nanopamamu, VR-obvexmamu
u 3D cranuposanuem. B obwem, npociedcusaemcs
MeHOeHYUs. NOCMOAHHO20 COBEPUIEHCME08AHUS MeX-
HUKU (homOocvemMKy, 4mo npueooum K YayyueHuio no-
JYHAeMbIX CHUMKOB: NpasouBoCmb YBemos, 6biCOKAsL
Konmpacmuocmo, 21youna aprocmu, nepeoaya o00b-
eMH020 npocmpancmed. Bpemenamu mexuuxa 6vi6o-
0a uzobpadicenuii omcmaem om Kavecmea nonyide-
MbIX homoepaghuil, HO 6Ce MEXHONO2UU HAXOOSM CE0e

Penensenr crarti: Ypcy H. O., 10KTOp MUCTEIITBO3HABCTBA,
npocdecop, 3aB. kadenpu, Kam’ suens-Iloginsepkuit
HalioHaNbHUIT yHIBepcuTeT iM. [BaHa Orienka
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npumenenue 6 UHMePHem-mexHon0cUsX, epapuieckom
ousatine, u Mapkemunee.

Kntwoueswvle cnosa: ucmopusa gpomoepaghuu, yugpposas
Gomoepaus, pomoepagura, nanopama, HDR cru-
Mok, 3D pomoepadhus.

Pidhurnyj 1. Modern Tendencies of the Photograph
Technology Development. With the beginning of the
digital photography era its development and extension
have considerably speeded. There appeared new photo
technologies connected with wide opportunities of de-
veloping digital photographs, as a result — appearance
of new trends of art, such as computer or digital art,
pixel art etc. Nowadays nobody can be surprised with a
photo assembled from several tens of frames.

Study of the issues of developing photography was
carried out in the article by S. Morozov, T. Pavlova,
B. Cherniakov, I. Pavlov. But revealing new technolo-
gies in photography was not paid enough attention.
The aim of the article is tracing and studying particular
tendencies of photo technologies development nowa-
days.

Considering the tendencies of photos development is
impossible without brief review of the main milestones
in their history. All the technology of photography is
built on optics laws, and in its basis there is the prin-
ciple of camera obsciira (from Latin “dark room”). Its
first descriptions are mentioned in the works of Aristo-
tel and Euclid. It has also been described in literature
works. Many scientists have made their contribution
into getting images.

The era of digital photography began in 1969 with de-
veloping first matrixes, and digital cameras became
available for the public since 1993—1994.

The sphere of using digital photography is somehow
different from usual. Most of digital photos are aimed
not for printing but watching on the screen. Due to
this new technologies of lightart have appeared and
are rapidly developing. They are connected with wide
range of digital photos trimming possibilities, such as
HDR-image, 3D photograph.

HDR — is one of new words appeared in digital era of
photography, which is defined as “high dynamic range
imaging”. This phenomenon is based on the ability of a
human eye to see a considerably wider range of bright-
ness than a camera, printer or monitor can reflect.

A human eye can equally well identify tiny details of
a dark building on the bright sky background and, for
example, a plane flying high above. But if you take a
photo of a building on the sky background it will be too
dark with quite badly noticeable details.

1t is worth reminding that modern cameras are quite
perfect but new time brings new demands and re-
quests — photographers seek the most accurate reality
reflection, that is why apply every possible methods and
technologies.

As a result of combining several photos of the same ob-
Jject but with different measures of the exposition on the
computer we get a picture with a very wide synthesized
dynamic range which can be reflected in full neither by
printer nor by monitor. Therefore, to reflect these pic-
tures the so called tone compression is used, as a result,
photos acquire surrealistic look.

Virtual panoramas are a variant of a modern photog-
raphy. Sight angle of such panorama is 360 degrees
horizontally and 180 degrees vertically. You can imag-



BICHUK
XAADLM

ine that a person stands inside a sphere where a visible
image is formed on its cover.

Looking at a virtual 3D-panorama, a viewer gets and
memorizes much more information than while looking
at usual photos. Besides, clicking buttons or mouse
the direction of viewing can be changed, you can look
around or turn round, and also zoom in or out an in-
teresting object or turn the image to the needed angle.
Thanks to this you can see the place or the object as if
you were there physically.

Some panoramas can be connected into a virtual tour
which will allow to shift from one 3D-panorama to the
other one. Virtual tour perfectly suits presentations of
buildings and interiors, excursions along restaurants
and hotels, with the help of which the effectiveness of
the advertising campaign raises considerably. Creating
virtual tours and spherical 3D-panoramas is consid-
ered to be a perfect instrument of monitoring objects of
properties such as houses, flats, hotel complexes, res-
taurants, cafes, shopping malls, tourist routes, monu-
ments etc. sites where there are 3D-panoramas or virtu-
al tours look more modern and attractive which allows
to draw more visitors to the resource.

Along with panoramic photo there is so called object
photography — 3D photo or VR object (VR — Virtual
Reality) — that is a frame sequence of an object filmed
from different perspectives combined into one reel.
That means as a counterbalance of the “panoramic”
the center of the “object” photography is not a viewer
but the object of filming.

In fact, getting VR-objects is quite a laborious process
which also requires incredible concentration. In gen-
eral, VR-object is a comfortable technology which al-
lows a user to have more exact idea of a definite object.
So any designer working in advertising sphere or in the
sphere of WEB-design must have at least basic skills of
creating and using VR-objects.

Next step of development of using photography is so
called three-dimensional scanning. The object is pho-
tographed from different sides, at different angles and
with the help of trimming in special software you get its
three-dimensional model.

Since digital photography came into being there ap-
peared new interesting trends of lightart, such as HDR
and 3D photos and traditional types, such as panorama
and object photo, have developed and changed dramat-
ically which significantly broadened the abilities of art
photography.

HDR technologies have a number of practical applica-
tions such as getting the image of natural highly con-
trasted compositions and also attaining various artistic
effects. Virtual panoramas and three-dimensional tech-
nologies can be applied in advertising and Web-design.
Photographers more often use means of picture trim-
ming which have been traditionally used by designers.
Vice versa, designers use cameras to create their works.
Keywords: history of photography, digital photography,
photographica, panorama, HDR picture, 3D photo.

IMocTanoBka nmpodaemu. ®otorpadis icHye mo-
Hax 175 pokiB. 3 mpuxonom epu uudpoBoi potorpadii ii
PO3BHUTOK 1 PO3MOBCIOMXEHHS 3HAYHO MPHUIIBU/IIIHIH-
cs. lemo 3miHMIacA i cdpepa 3aCTOCyBaHHS CaMHX CBIT-
JIMH — 3HayHa iX YacTHHA NMPU3HAYAETHCA Y)Ke HE JUIS
TIPYKY, a IUTsI TIeperiIsay Ha eKpaHi (KOMIT 10Tepa, Tese-

MwucTeuTBO3HaBYI Ta KynbTYpPOMNOrivHi acnekT An3anHy 127

Bi30pa, IUTAHIIETa TOIIO). Y 3B’A3KY 13 IIUM 3’ SIBHITHCS
1 IIBUJIKO PO3BUBAIOTHCSI HOBI TeXHOJOTIT (oTorpadii,
MOB’sI3aHi 3 HAJ3BUYAWHO MIMPOKHUMU MOXKIHBOCTIMHU
00poOKH HU(POBUX CBITIUH, K HACIIJOK — BUHUKIH
HOBI HampsIMH MECTEITBA KOMII'I0TepHE abo 1udpoBe
(digital) mucTenTBO, MIKCETbHE MUCTEUTBO (pixel art)
tomo. ChOTO/IHI, 3aBISKH CIEIialli30BaHOMY TIPOTrpaM-
HOMY 3a0e3[eUYCeHHIO, HIKOTO B)Xe HE 3IUBYEN (OTO-
rpadiero, 3i10paHOIO 3 ACKIIBKOX JECATKIB KaJpiB, BiJ
(dororpada morpiOHO JHIIE TOTPUMYBATHCA HAMIIPO-
CTIIIMX TPaBWI, a BCE IHIIE 32 HBOTO 3POOUTH MPO-
rpama. [IpuknagamMu Takux KoMOiHOBaHWX (oTorpa-
it — € HDR—300pakeHHs!, pi3HOMaHITHI TEXHOJIOTIT
3D ¢dotorpadii — BipTyallbHi MaHOpaMH, POTO TPUBH-
MipHUX 00’ €KTIB, TPUBUMIpHE CKaHyBaHHS.

AHaJi3 ocTaHHiX qoCTiKeHb | myOaikamiii. [1m-
OMHOI0O Ta MAacIITAaOHICTIO JOCIHIPKEHb BUPI3HAIOTHCS
myOmikamii pagsHchkoro BueHoro C. Mopo3osa, siki
MIPUCBSYEHI icTOpii po3BUTKY dororpadii Bij 11 BHHUK-
HEHHSI 1 TpakTU4HO 1o KiHng XX ct. [3; 4; 5; 6; 7; 8; 9;
10]. Ha Tepenax Ykpainu gociipkeHHAMHU poTorpadii,
37e0LIBIIOr0 XYMOXKHBOT, 3aiMa€EThCsl XapKiBCHKUI Ha-
ykoBens T. B. IlaBnoBa. [TutanHs GoToxxypHAIICTHKH
BHCBITIIIOE Y cBOT myOmikamisix b. 1. YepHskos [14]. Ta-
KO’K BapTo 3rajlaT HAyKOBi PO3BIAKH y Tay3i pO3KPUT-
TS B3a€MO3B’sI3KiB (ororpadii i rpadiunoro nuzaitHy
I. €. ITaBnona [11]. MoxHa BiAMITHTH, 110 TUTAHHIM
BUCBITJICHHS] HOBUX TEXHOJIOT1H y poTorpadii ocraHHIM
4acoM HIXTO i3 JIOCHIIHUKIB HE MPUAUISB J0CTaTHLOI
yBard, B KpaioMy BHIIQJIKY, 3yCTPIYatOThCS ITOOAMHOKI
JIOTUYHI 3raJIKH, 1[0 HEe BUPIMIYIOTh CYTh MPOOJIEMHU.

Mera cratTi. ToMy, METOIO CTATTi € OKpECIICHHS 1
PO3IJISL OKPEMUX TEHACHIH PO3BUTKY TEXHOJOTiH (Ho-
torpadii y HaIi yacu.

BukJjag ocHOBHOro Marepiajy J0C/TiIsKeHHS.
Posrisia TeHneHIind y po3BUTKY doTorpadiii He MOKITH-
BO 0€3 KOPOTKOT0 OISy OCHOBHHX BiX 11 icTopii. Best
TexHooris ¢ororpadii modyaoBaHa Ha 3aKOHAX ONTH-
KM, a B OCHOBI ii JISXKUTHh MPUHIIUI Kamepu-o0ckypa (3
J1aT. «TeMHa KiMHaTay). [i mepii onucy 3ragyioThes e
y npausgx Apucrorens ta Epkmina. Takok BoHa Heo-
JTHOPa30BO OMUCYBAIACh Y JiTeparypHux TBopax. CBii
BHECOK B OTpHMaHHS 300pakeHb 3poOuim Oararo yde-
auX. Tak y 1573 pomi itamiens IrHazio JlanTi, mo6 me-
peBepHYTH 300paxkeHHA (Y KaMepi-00CKypa 300paxeH-
Hs Oyno A3epKalbHO-TIEPEBEPHYTUM), 3alpOIIOHYBAB
3acTocyBatd nm3epkano. A depe3 30 pokiB acTpoHOM
Vorann Kemmep npy BHBUCHHI 3aKOHIB 3aOMICHHS
CBITJIa, SKi ABAIM MOXKIHBICTB CITOCTEpIraTH MPOCK-
TyBaHHS 300pa)XKeHHS Ha IUIACKY IOBEPXHIO, 3aCTOCY-
BaB B KaMmepi-oOCKypa JIIH3M 1 TUM CaMUM 301JIbIINB
300paxkeHHs. Y 1665 poui aHrmiiicbkuii (Hi3uK Ta XiMiK
PoGept Boiinb ckoHCTpYIOBaB mepIy KaMmepy-oOcKypa
MaJICHBKOTO PO3MIpY.

Jlpyroro CKJIaoBOKO TEXHOJIOTIT (poTOrpadivHOTO
nporiecy € crmocobu ¢ikcarii IPOSKTOBAHOTO Y KaMe-
pi-o6ckypa 300pakeHHs. BueHi IOBro He MOIJIM BH-
pimmTi npobneMy dikcanii 300paxkens. Y 1770 poui
mBeilinapepkuii ximik Kapn [leene 3ampononyBas pi-
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IIeHHSI — 300pa’keHHsI, OTPUMAHE 33 JOIIOMOTOIO XJIO-
puny cpibia i oOpoOiieHe amiakoM, He 3HHKano. Ha-
mpukiani XVIII cT. ocranHiM eranom B mepeaicTopii
¢dororpadii crana «coHsuHa rpaBlopay» Tomaca Bemx-
ByAa. BiH BHHAHIIOB cKJiaJ Ha OCHOBI HiTpaTy cpidina,
SIKHH TIPOSIBIISIB MAITFOHOK ITiJ] BIUIMBOM SICKPaBOTO CO-
HSIHOTO CBiTIA.

[epmri cripobu 3adikcyBarn 300paXKeHHS Ha TLUIO0-
LIMHI 32 JOMIOMOTOK BIOCKOHAIEHOI KaMepH-00CKypa
(3 NMiH3010 1 PO3CYBHOI TPYyOKOI0) Oymm 3po0ieHi y
1820 porri, a mepia 30epekeHa 10 HAIMX JIHIB Taka
MPOEKIis JaTyeThes Jmire 1826 pokoM, i aBTOpoM i
e ¢panmy3 XKozed Hicepop Heeme (1765-1833). B
SIKOCTI (pikcaTopa 300pakeHHsI BiH BUKOPHUCTOBYBAB ac-
¢danproBuii nak. CTBOPEeHUH HUM MPUCTPii HA OCHOBI
KaMepH-00CKypa CTaB MpooOpa3oM cy4acHoi (oToka-
MepHU.

Y 1829 poui BIIaCHUK TMAapU3bKOT HIOpaMH, Xy-
noxxauk-nexopartop Jlyi Kak Mannpe larep (1787—
1851 pp.) 3aiikaBUBCS EKCIEPUMEHTAMH CBOTO CITiB-
BiTyM3HMKa Hperca Ta 3amydnB HOTro A0 CHiBOpaLi.
To Gyna HepiBHOUiHHA yroaa, Hicedop Hoernc Bomozais
TEXHOJOTi€l0, a Jlarep Ha moyarkax BUCTYIAB JIMIIE
cnioncopom. llomparna, micns cmepti Houerca, Jlarep
MPOJIOBKYBAB EKCIICPUMEHTH 1 TaKH 3yMiB OTPHUMATH
300pakeHHS HAa MIiJHIA TUTACTHHI, TMOKPUTIH XJIOpH-
oM cpibna i oOpoOusieHiit mapamu pTyTi, Ta 3adikcy-
BaB OT0 PO3YMHOM COJIi. 30BHI TOTOBUH «JIarepOTHID»
(tak [arep Ha3uBaB 300pakeHHs, OTPUMAaHI y CBOEMY
MIPHUCTPOI, SIK 1, BIACHE, caM MPUCTPiit) OyB OLIbIIe 10~
NIOHWW Ha TpaBIOpPY, HK Ha ¢ororpadito, i TEXHOJIO-
rii #oro KomiroBaHHs He iCHyBayo. 3aciyroro Jlarepa
Oyia Mmomynsipu3allis CBOTO «AarepoTulia», a pa3oM i3
HUM — HOBOT'O CIIOCOOY OTpUMaHHS 300paKeHb.

[MapanensHo i3 poboToro Jlarepa Hax cBOiM crio-
coboM (pikcarii 300pakeHb IMpAaIOBaB aHTIieNb Bi-
nesM Tenpi ®@oke Tanp6ot (1800-1877). CBiit criocid
oJiepkaHHs 300pa)KCHHS Ha Harepi, SKHH «He BIMarae
XYJIO’KHIX HAaBUYOK», Talb0OT Ha3BaB «KAJOTHUIIIEIO»
(Bim nmat. «kpaca» i «BizOuTok»). Lle#t cnocid nmpuHIu-
MOBO BiJpi3HABCS BiJ crocoOy Jlarepa i MaB SIK CBOI
mepeBar, Tak i Henomiku. IlepeBara KaJoTHINi Haj
JArepOTUIIOM — MOJIIUBICTH JPYKY 300pa’keHb BEIH-
KHMH THPaXKaMH, HEJIOMIK — HEBEJIMKA SKICTh 3HIMKY.
B ocHOBi MeTOAy JI€KUTHh HETATUBHO-TIO3UTHBHUM MPO-
1ec, sIKUi 1 J0TeTnep BUKOPUCTOBYETHCS Y TpaAULIIHHII
¢dororpadii. Ha mepmomy erami 300pakeHHS yepes
00’€KTHB MPOEKTYBaJIOCA HA Marip, BKPUTHHA XJIOPHU-
oM cpibma. Ha mpyromy erami — 3 OTpUMaHOTO He-
TaTHBY, Ha TAKOMY K apKyIIi Marepy, KOHTAaKTHUM CIT0-
co0OM JpyKyBaBCsl IIO3UTHB.

B nepion 3 mouarky 40-x g0 kinng 50-x pp. XIX
CT. BJJOCKOHATIOBAINCS ONTHKA, KOHCTPYKIIi CaMux
¢doroamapatiB, CBITJIOYYTIUBI Marepiaid. 3amicTb
MiTHUX IDTacTHH Jlarepa i «CBITIOUYTINBOTOY» Manepy
Taxr0oTa MoYaay BUKOPHCTOBYBATH CKIITHI ITACTHHH,
Ha Ki BUWINBAJIH CBITJIOUYTIUBY €MYJIbCiI0 — KOJIOJIMH.
Le 3Ha4HO MOKpAIIUIO AKICTh 3HIMKIB 1 IPUIIBHIIN-
1o momyJsipu3zaiito ¢pororpadii y cBiti.
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BaxmBoro mofiero y po3BUTKY (otorpadii crano
BUHaleHHs B 1889 pori pynoHHOI poTorutiBku Jxop-
mkeM IctmenoM, 1 osBoto ¢ipmu Kodak. Usa ¢ipma
Masa pekiIaMHuil cioran: «Bu HaTHCKaeTe KHOMKY —
MU pOOMMO iHIIE», 1 MPOIMOHYBala aBTOMATHYHY Ka-
mepy «Komak» 3 TOBHUM OOCIYTOBYBaHHSM (3aIpaB-
Ka-TIepe3aps/DKaHHs IUTIBKOIO, MPOSBIICHHS Ta APYK
3HIMKIB).

EBomonist konmeopoBoi oTorpadii TpuBana Tex
HE OJIUH JIECSTOK POKiB — MepIli KPOKH B OTpUMaHHi
KOJILOpOBOI ororpadii B 1861 pori 3podbuB aHrIiii-
cekuit dizuk JIxeiimc MakcBen. Y 1904 pori, 6patu
JIroM’ep 3amponoHyBalli BUKOPHUCTOBYBATH CIEIialIbHI
TUTACTHHH, SIK1 JaBAJIH MOXITUBICTH CTBOPIOBATH KOJIBO-
poBi dotorpadii. Kpim OpariB Jlrom’ep, gocTimKeHHs-
MU B ranysi ¢ororpadii 3aiimaBcs pociiicbkuii poTo-
rpa¢, ximik 1 BuHaxigHuk C. M. IIpockyain-l opcbkui,
BiH 3aIIaTEeHTYBAB Pl TEXHOJOTIH JUIsl OTPUMAHHS YHi-
KaJbHUX KOJILOPOBUX (oTorpadiid. AJe mi TeXHOJOTIT
He HaOynH MIMPOKOTO 3aCTOCYBAaHHSI, 1 CTaJM MPOCTO
1Ie OJTHUM YHIKaIbHUM (akToM B icTopii ¢oTorpadii.
Jlume B 1938 poui 3’ BUIKCA MEpILi 3aralbHOJOCTYI-
Hi kompopoBi MiBkH «Komakxpom» i «Ardakoiaopy,
HI0TNpaBja Mpolec MPOsSBICHHS OyB HACTUIBKH CKJIa[I-
HUM, 0 HUM 3aiiMajucs JIMIie BUPOOHUKHU ILTIBKH.
3 50-x pokiB XX cT. GoTorpadu OTpUMaNH TUTIBKH, 3
AKHX MO’KHa OyJI0 CaMOCTII{HO MPOSABISATH 3HIMKH.

HactynHuM peBoNOLiiHUM KpOKOM B icTopii
cBiTiionucy OyB BUHaxin y 1963 poui TexHomorii oTpu-
MaHHS «MHTTEBHX 3HIMKIBY» (4ac mposBicHHS 60 ce-
kyHn) kommnadii Polaroid aBtopctBa Enpina Jlenna.
Bin ke y 1973 pori ckoHcTpyroBaB ¢ortoanapar SC-70,
IIO BiJpa3y BUIABaB 3HIMOK IiCJISI HATUCKAHHS KHOIIKH
cnycky 3atBopa. Ilicist 1poro Bei JOCHiIKEHHS 1 A0-
CSITHEHHS y rairy3i ¢ororpadii CHOHYKaOTh po3poOHU-
KiB JTO CTBOPEHHSI Cy4acHOT IIU(PPOBOi (hoTOKaAMEPH.

Epa mudporoi potorpadii mouanacs y 1969 pori
13 3aMOYaTKyBaHHAM PO3pOOOK TMEPIINX MaTpuIh (ip-
Mot «Belle Labs» Ilepma mudpoa dororpadis 30-
psHOorO Heba Oyna 3pobnena B 1974 poui. A gocTymHi
KOopHCTyBadaM IIM(PPOB1 KaMepH, CIIOYarky YOpHO-O11i
cTaym goctynmHumH i3 1993—-1994 pokis.

Cdepa 3actocyBanns 1udpooi hotorpadii mgemnio
BiJIMIHHA BiJ] TpauIiiHOT (aHAIOT0BOT 200 TUTIBKOBOT).
Binpmia yactuna undpoBux GoTo MpU3HAYAETHCS BXKE
HE TSI IPYKY, K YKEe 3a3HAYaNocs, a Ui Meperisaay Ha
ekpadi. Jlume aBi uudposi potorpadii 3 necaTH BUBO-
ISITBCS Ha IPYK. Y 3B°SI3KY i3 UM 3’ SIBIUTHCS 1 ITBHIKO
PO3BUBAIOTHCS HOBI TEXHOJIOTIT CBITJIOMHKCY, OB’ s3aHi
3 HaJ3BHYAHHO HIMPOKAMH MOXIHBOCTSIMH OOpOOKH
muppoBUX 3HIMKIB, — 1e HDR—-300paxenHs, 3D ¢o-
Torpadis.

HDR (high dynamic range) — onne 3i ciB-
HOBOBBEJICHb, HApPO/LKCHUX HU(PPOBOIO eporo y ¢o-
torpadii, BU3HAYAETHCS SIK IIMPOKHHA JTHHAMIYHHAN
miama3oH» 1 moB’s3aHe 3 OCOOJNMBOCTSIMM 3HIMKIB Ta
dotonpyky. [pyHTyeThCS Lel (PEHOMEH Ha TOMY, IO
JIFOACHLKE OKO 3aTHE OauUTH 3HAYHO OLILINHE Alana3oH
ACKpaBOCTI, HIX 3aTHUH 3adikcyBatu QoToamnapar uu
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BHUBECTH OYJb-SIKHI CYYacCHUH JPYKYIOUHH MPHUCTPIi
ab0 MOHITOD.

Jlroncbke OKO OJHAKOBO J00pe MOXKe PO3PI3HATH
npiOHI ;eTani TeMHOI OyiBii Ha Tii SCKpaBoro Heoa i,
HaNPUKIIaJI, JiTaK, 110 MPOIITaE BUCOKO Ha/ Heto (OyiB-
niero). AJie BCi MU 3HaeMO, o OyBae, SKIIO choTorpa-
¢yBaru OymiBiIro Ha QoHI HeOa: BOHA BUSBHTHLCS 3aHAITO
TEMHOIO 3 BEIbMH TIOTAHO ITOMITHUMH JETaJSIMU.

3po3yMino, M0 MOXKHA CIIPOOYBATH YCYHYTH IO
po0JieMy, BCTAHOBUBIIH €KCITO3UINII0 HA caMiii Oy/IiB-
7T, BUOUIMBIIY IUISTHKY 3 HUM Ha ekpadi. Ilpu npomy
MiAX0mi JieKop OyaiBii Oyje BUIHO HEMOTaHO, MPOTe
He0O Ha (OTO MEPEeTBOPUIIOCS HA 3aCBIYCHY PO3MUTY
OlTy TUISIMY.

Slkmo 00’eqHATH Kpalli XapaKTEPUCTUKH JIBOX
¢dotorpadiii B omHOMY 300pa)keHHi, B IKOMY 1 OyaiBiIs,
1 XMapy BUIVISLIANU OU BIIMIHHO, TO OTPUMAEMO CBIT-
JIMHY YPIBHOBaXKEHY IO sickpaBocTi. Came 1ie i mpormo-
Hye TexHouoris HDR. ®ororpadii, 3pobieHi 3a gomo-
Moror HDR, 1o cyTi, IpeICTaBIAIOTh COO0I0 KiJTbKa
00’€IHAHNX 3HIMKIB, 3HATUX 3 Pi3HOIO EKCTIO3HIIIEI0.

CyuacHi nudpoBi poToamaparu Ha Take HE 3/1aT-
Hi: TIpY BCbOMY Pi3HOMAHITTi BITIHKIB, Ki OTHOYACHO
MOXYTh OyTH 3aXOIUICHI MaTPHUIICI0, CyJacHI eKCIIOHO-
METPH 1 ONTHYHI CHCTEMH HE MOXYTH BCTAHOBIIOBATH
Pi3HI eKkcronapaMeTpy I CBITJIMX 1 TEMHHX 30H Ka-
npy (Hampukiaj, HeOO i 3eMJiist Ha 3aXo[li CoHIls). Bin
I[FOrO TEMHi 30HU 3a3BHYail BUXOIITH HEJIOTPUMAHU-
MU (3aHaATO TEMHUMH), a CBITIi — MepeTpUMaHUMHU
(3acBiueHuMu). Bce 3aeKuTh BiJl BEJIMKOI KIJIBKOCTI
(dakTopiB, ane 3a3BUYall MaEMO HACTYITHE: HE0O CBIT-
Jie, 3eMJIsl TEeMHa — B MIJICYMKY TyOJNAThCS JeTanmi i B
TiHAX, 1 Y CBITJIUX 00NACTSIX.

TyT BapTO 3p00OUTH 3acTepexKEeHHs: cydacHi (GoTo-
anaparu IJIKOM JOCKOHAMI, Ta i BETMKUM (POTOXYI0K-
HHMKaM HIKOJIM HE 3aBa)kaJlo aHi 3acBiueHe He0o, aHi
BTpaTa JIeTajiedl B TiHAX — BOHH TBOPIJIHM IICAEBPH.
[IpoTe, HOBHI Yac MPUHOCHTH HOBI BUMOTH 1 3alHTH:
¢dortorpadu mparHyTh HaiI0CKOHAILIO! epeaayi Mii-
CHOCTI, TOMY BAAIOTHCS 10 YCiX MOXKJIMBHX MPUHOMIB 1
TEXHOJIOTIH.

VY pesynbrari 00’€HAHHS Ha KOMIT IOTEpPI KiJib-
KOX (poTorpadiii 0oJHOTO 1 TOTO X Micls (00’ ekTa), ane
3 PI3HUMH MapaMeTpaMH EKCIIO3UIlil, MU OTPUMYEMO
300pa)XeHHSI 3 AyKe MHPOKUM IITYIHO CUHTE30BAHUM
JNIMHAMIYHUM Jiana30HOM, SIKUW Hi MPUHTEP, Hi MOHI-
TOp MOBHOILIIHHO Bif0Opa3suTH He Moe. TpaauuiiHi
(dbopmaru TO3BOJISIOTH BiIOOPAa3HTH JUHAMIYHUN Jia-
na3zoH mopsaky 1 000:1, B Toi 4ac sk peanbHi ciie-
HU YacTO MAalOTh JMHAMIYHHUN Jiarma3oH SICKPaBOCTI
B 1 000 000:1 i Bume. Tomy, mia BimoOpaskeHHS LIMX
CBITJIMH BUKOPUCTOBYIOTh T. 3B. TOHOBY KOMIIPECiiO, B
pesynbTati 4oro otorpadii HaOyBaroTh croppeaiic-
TUYHOTO BHIJISIITY.

PizHoBHAOM cydacHOi (otorpadii € BipTyanbHi
nanopamu. Kyt 3opy y Takoi manopamu — 360 rpa-
nyciB mo ropuzoHTani i 180 rpaayciB Mo BepTHKAII.
MoskHa ysIBUTH, 110 JIFOJMHA CTOITh BCepeauHi chepu,
Jie Ha 11 000JIOHIII POPMYEThCSA BUAMME 300paKCHHS.
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BipTyaneHuil Typ igeaJbHO MiTXOAUTh VIS MPe3eHTa-
1ii OynmiBesib Ta iHTEp €piB, EKCKYPCiil 0 pecTopaHam
1 rorensiM, 3a JIOMIOMOTOI0 SIKOTO €(eKTUBHICTH pe-
KJIaMHO1 KaMIlaHiil 3pocTae B JeKinbka pasi. Lle 3pyu-
Ha TEXHOJIOTis, 110 J03BOJISIE AU3AMHEPY JaTh KIEHTY
OUTBII TOYHE YSBICHHS PO Micue Oyab TO TypUCTUIHA
nam’ATKa YM YHIKaJIbHUH 1HTEep €p.

[epernsmatoun BipTyasibHy 3D-maHopamy, TJIs-
Ja4 OTPUMYE 1 3armaM’sITOBye Habarato Oinbiue iHdop-
Mallii, HDK NOpH meperisiai 3Bu4ailHuX QoTtorpadiil.
[Nanopama OXOILUTIOE MAKCHMAJIBHO MOXUJIMBUH KyT
omsimy — 360%180 rpamyciB. Jlo Toro x, kKepyrodu
KJIaBilIaMH a00 MUIIIKOO, MOKITHBO 3MIHIOBaTH HAIPS-
MOK TIeperIIsiy, O3UPHYTHCS HABKOJIO 200 00CepHYTHCS,
a TAKoK HAOJVMDKATH 1 BIIANISATH LiKaBUH npeaMeT abo
MOBEPHYTH 300paKe€HHS i MOTPIOHUM KyTOM. 3aB/si-
KM [IbOMY MO>KHa 0auuTH Miciie a0o 00’€KT Tak, HIOH
riepedyBaem TaM (i3uIHO.

[IpakTHYHO BCi BUKOPHUCTOBYBAaHI JIIOIBMHU 3aCO-
O 17151 BUBEJICHHS 300paXKCHHS MTPEICTABISAIOTH COOO0K0
JBOMIpHI 00’€KTH (IUIOUIMHY MOHITOpa, apKyIl Mare-
PY), TOMY JUISI BUBEICHHS TPETHOTO BUMIPY BUKOPHUCTO-
BYIOTb IPOEKIIiI0 HA TUIOLIMHY 1 TyT BUHUKAIOTh KUJTbKa
BapiaHTIB: €KBIUCTAHTHA MPOEKIis (HAHOUTIBIII YacTo
BHUKOPHCTOBYBaHa), KyOiuHa, MWIIHAPUYHA, TUIOIIWH-
Ha, TaHiHI, opTorpadivyHa, T. 3B. MaJCHbKA TUIAHETa 1
J3epKajibHa KIS,

ExBifucranTHa MpoeKIlis HAHOUTBIN CKIaHa JTst
nojaHHs. bykBanbHO ISl 1i OTpUMaHHA MM pO3ropra-
€MO cdepy 1 po3KIanaemMo ii Ha TUIOIIWHI, PH ILOMY
PO3TSTYIOUH BepX 1 HU3 (3CHIT 1 HAJAHP) ISl OTPUMAHHS
MPSIMOKYTHOTO 300pasKeHHSI.

Ky6iuna npoekuisi: cdepa i3 300paxkeHHSIM Tpo-
EKTYEThCsI BCEpEAMHY Ky0a 31 CTOPOHOIO, PIBHOIO Jlia-
MeTpy chepu. Y pe3ynbTaTi OTPUMAEMO MPOEKIII0 y
BUTJISIII 6-TH CTOpIH Ky0a, KO)KHA 3 SKUX BimoOpakae
gactuny chepu (90x90 rpamycis).

Taka mpoekiis OUTBIT 3pydYHa JUIsl PETYIIyBaHHS
300pakeHHs, OCKUIbKM B Hil BiJCYTHI CIIOTBOPEHHS,
BJIACTHBI €KBIJIUCTAHTHUM MPOEKIIisSIM.

Kinpka maHopamM MOXyThb OyTH 3’€JHaHi y Bip-
TyalbHHH TYp, IO JO3BOJHMTH TMEPEXOIWTH 3 OJHi€]
3D-naHopamu B iHIIY. BipTyansHuii Typ ieanbHO 1mi-
XOJIUTH JIJISl TIpe3eHTallil OyaiBens Ta iHTep epiB, eKc-
Kypciii 10 pecTopaHaM i roTelsiM, 3a JOIMOMOTOIO SKOTO
e(eKTUBHICTh PEKIIAMHOI KaMIIaHii 3pocTae B AEKiJb-
Ka paziB. CTBOpEHHS BIPTyaJbHUX TYPiB 1 CPEPUUHUX
3D-naHopaM BWU3HAHO BiJIMIHHAM 1HCTPYMEHTOM Map-
KETUHTY 00’ €KTiB HEPYXOMOCTi: OyNHHKIB, KBAPTHP, TO-
TEJIEHUX KOMIUIEKCIB, peCTOpaHiB, kade, TOproBesbHIX
LUEHTPiB, TYPUCTHYHUX MAapUIPYTiB, MaM’SITOK Ta iH.
CaiiTh, Ha SIKUX po3MilleHi 3D-naHopaMu YU BipTyasib-
Hi TypH, BUIJISAAIOTH OLIBII Cy4acHO i MPUBaOIMBO, 1110
JIO3BOJISIE 3aTyIUTH OLTbINIE BiJIBIyBadiB Ha pecypc.

Pasom i3 manopamHoro ¢ortorpadi€cro iCHye T. 3B.
00’ektHa poTorpadiss — 3D ¢ororpadis abo VR object
(Bix VR — BipTyanbHa peanbHICTb 1 Object — 00’€KT)
— e 00’elHaHa B OIMH POJIMK, CEKBEHIIis (TIOCIiI0B-
HICTh) KIJIBKOX KaApiB OAHOro 00’€KTa, 3HATHX abo
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3 PI3HHX paKypciB, ab0 3 OTHOTO, aie 3i 3MIMICHHSIM
(moBoporoM) o6’ekra [11]. ToOTO Ha mpoTUBary «ia-
HOpaMHii» IEHTPOM «00’€KTHOI» Qortorpadii € He
criocTepirau, a mpeaMeT 3HOMKH.

Januit Bua mpe3eHTallii BiIHOCHO HETAaBHO CTaB
norynsipHuii. B ocHOBHOMY VR-00’€KTH MOXHA 1100a-
9UTH B |HTEpHET-MarasnHax, 0 TOPTYIOTh TEXHIKOIO.
Hait6inpIoro momyasipHICTIO JUTsT 3HOMOK KOPHCTYIOTh-
cs CcTUIbHUKOBI Tenedonu Ta ¢oroanapatu [11]. Ane
BCe YacTile y Mepexi [HTepHeT MoxHa 3ycTpiT HoTo
IHIIMX JpiOHHMYOK — MPHUKpAc, iIrpaliok, 4YepeBUKiB, a
TaKOX JOCUTh BEIMKHX 00’ €KTIB, HAIIPHUKIIAI, aBTOMO-
O1TiB, MPOMOHYIOTHCS TOCIYTH IO (oTorpadyBaHHIO i
PO3MIIIEHHIO TX Ha CalTi 3 METOO MIBUIKOI peaizaliii.

[omynspHicTh JAHOTO BUIY MYJITUMETia BUKIIH-
KaHa HOro YHiBEpCaJbHICTIO, BIJHOCHO HEBETUKUMHU
po3Mipamu, BUCOKHM CTyneHeM iHdopmaruBHOCTI. Ta-
KHI CIOCi0 BiTOOpaKEHHS JI03BOJISE OTIITHYTH 00’ €KT
3 ycix cropin [11].

Kpim noBopoTiB 3 OOKiB, TOCHTH YaCTO BUKOPHC-
TOBYIOTBHCSL PaKypCH 3BEpXy 1 3HH3Y, X04a Ie 1 30i1b-
LIy€ KiUTBbKICTh KaJpiB, a 3HAUUTH 1 00cAT MaitOyTHHOTO
ponuka. Sk mpaBWiIo, TIOBOPOT Ma€ YiTKy Tpanariro
(mizeHHs Ha Tpamycu). UuM Oinbline BiA3HATO KaJpiB
(TTOBOPOT Ha MEHIIIE YUCIIO TPaIyCiB) JUIsl MaiOyTHHO-
r0 pOJIMKa, TUM IUIaBHIiNIEe Oyae pyx 00’€KTa Mix dac
neperssiny. BigrBopeHHst VR-00’€KTiB MOXIIHMBE 3a-
BISKH THM K€ TEXHOJOTISIM, SIKi 3aCTOCOBYIOTBCS JIJIsI
Bi3yallizallii maHopam 1 BipTyaJibHuUX TypiB. Haiiuac-
time (oTo3ioMKka TaKMX O00’€KTIB HE BiJIPI3HAETHCS
BiJl 3BHUYAITHOI MPEIMETHOT ()OTO3HOMKH, 32 BUHSATKOM
BUKOPUCTAHHS CHEUIaIbHOTO CTONy VIS TIPEeIMETHOI
3HOMKH 3 POTaTOpOM, IO JIO3BOJISE O0EpTaTH CTiNl Ha
neBHUH KyT [11].

Ha mepumii norisig Bce IpocTo, ajne Ha IPAKTUIL
OTpUMaHHS VR-00’€KTIB IOCUTh TPYIOMICTKHH IpO-
1ec, SKUK JI0 TOTO K BUMarae HEHMOBIPHOT 30cepenKe-
HOCTI. AJKe, SKIIO 4epe3 HEYBaKHICTh 3pOOUTH BChO-
TO OJIMH HEBIpHUI 3HIMOK, a TIOTIM BIJKJIACTH MOJIEIh
B CTOPOHY, TO JIOBEAETHCS NEPE3HIMaTH BCIO cepito, 60
BIJTHOBHTH i€ €IMHUI KaJp MPAKTUYHO HEMOXKITUBO.

MoxHa BHOKpDEMUTH Kilbka BapiaHTiB 3D
00’ekTa. Haifuacrinme B Mepexi [HTepHET MOXHa 3y-
cTpith VR-00’€KTH, IO MAKOTh BCHOTO JEKiIbKA MPO-
eKuiil (crepeny, 33aay, CIpaBa, 31iBa, 3BepXy). Piamie
3ycTpidaroTbesi OaraTokaaposi (mo 18-36 abo Oinbiie
300pakeHb Ha psan) flash-ponuku, MO AEMOHCTPYIOTh
oOepTaHHs MOJIeI B OJHIH a00 B IEKIITHKOX TUTONHHAX
(psiam 300paskeHsb).

3aranioM VR-00’€KT — 3py4Ha TEXHOJIOTis, IO
JIO3BOJISIE IaTH KOPUCTYBauy HaHOLIBII TOYHE YSBIICH-
HA mpo neBHHU 00’ekT. Tomy Oynp-sikuii nu3zaiinep,
KOTpHid mpamtoe y cdepi pexnamu abo WEB-nu3aiiny
IIOBUHEH BOJIOLITH X0o4a OW 0a30BHMHM HAaBHUKAMH IO
CTBOPECHHIO Ta BUKOPHCTaHHIO V'R-00’€KTIB.

HacTtymHuME KpOKaMH PO3BHTKY BUKOPHUCTAHHS
¢dortorpadii € T. 3B. TpuBUMipHe cKaHyBaHHS. O0’€KT
¢dortorpadyeTscs 3 pisHUX CTOPIH, MiJl PI3HUMHU KyTaMH
1 3a JJ0MOMOT0I0 00POOKH y CreIiaIbHOMY ITPOTrPAMHO-
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My 3a0e3IeveHH]I OTPUMYEThCS HOTO TpUBUMIipHA (-

poBa MOJECIIb.

BucHOBKHM Ta mepcNeKTHBH MOAAJBIINX J0CTi-
JKeHb. 3 yacy mosiBu HUQpoBoi ¢otorpadii BUHUKIH
HOBI L[IKaB1 HANpsAMU cBiTIONUCY Taki sik HDR T1a 3D
¢ororpadii, i HeBII3HABAHHO 3MIHUJINCS 1 PO3BUHYIIH-
csl TpaJWIIiiHI BUJY TaKi K TAaHOpPaMHAa Ta IpeAMeTHa
3HOMKa, 0 ICTOTHO PO3MIMPHIIO MOKIHBOCTI XyJI0XK-
HBOI (hoTorpadii.

Ha punky enexrponiku npuctpoi 3 HDR—xapak-
TEPUCTHKAMU, a TaKOXK i3 MoxiuBocTssmMu 3D ¢doto-
3MOMKH MPEACTABISAIOTh CETMEHT, 1110 AKTUBHO PO3BU-
BaeThes. TexHomorii HDR MaroTh 637114 MPaKTHIHUX
3aCTOCYBaHb, TaKi K OTPUMaHHS 300pakeHb HaTypab-
HHUX BHUCOKOKOHTPACTHHUX CLEH, a TaKOX IOCITHEHHS
PI3HOMaHITHUX XyHOXHIiX egekTiB. TexHonorii BipTy-
aJbHUX MAHOPAM Ta TPUBUMIPHUX 00’ €KTIB 3HAXOISAThH
CBO€ 3aCTOCYBaHHS Yy peKIaMHOMY Ta Web-nu3aiiHi.
®dotorpadm dgacrime KOPHCTYIOThCS 3acobaMu  00-
poOKH 300pakeHb, SKi TPAJUIITHO BHKOPUCTOBYBAIH
nu3aitHepu. B cBoro uepry, Au3aiiHepH Bce yacTilie
KOPUCTYIOThCS (poToaraparaMmu Jyisi CTBOPEHHS CBOIX
TBOpiB. AJle 1Ie yXe TeMa HACTYMHOTO JOCHiKeHHS
po cyvacHy (¢otorpadiky sk 3aci0 nu3aiiHy.
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