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JIA3AWH KAMEPBI B UTPAX Y IIPUEMBI EE JIYUIIETO BOCIIPUATHUSA

B. B. Heanoe, A. T. Abpamenkoea
JloHckol TocyaapcTBEHHBIH TeXHIUUECKU yHuBepcuTeT (. Poctos-Ha-JlonHy, Poccuiickas denepanus)

CraThsi MOCBSILEHA ONUCAaHUIO pPa0OThI KaMepbl B BHJAEOMIPAX U OLEHKE €€ 3HAYMMOCTH.
PaccmarpuBaroTcst pa3nuuHble OAXOABI IPH padote ¢ Hell. Llenbio aBTOPOB CTAaThy SIBISIIOCH CO3JJaHHE
y1oOHOW alanTHBHONM WMIPOBOW KaMephl, CIIOCOOHOH JOMOJIHUTH IOTPYKEHHE B HUIPOBOM Mpoliecc.
[IpoBenen ananm3 pabOTHI KaMepbl B UIpax pa3HbIX kaHpoB. M3yueHa paboTa pakypca KaMepbl U ee
BOCIIPUATUS B COOTBETCTBUM C €€ IIOJIOKEHUEM B IpocTpaHcTBe. [IpencraBieHHblE IpUEMBI
aJlalITUPOBAHbI 11071 pPabOTy ¢ BHYTPUUIPOBOM Kamepol. OmnucaHbl pa3inyHble IPUEMBI I yIydIIEeHUs
paboThl, chopMyIMpPOBaHbI MaTeMaTHyeckre (HOpMyJIbl HECKOJIbKUX TPIOKOB. BbINoiHeHa peanusanus
JaHHBIX TPHEMOB BHYTpU UrpoBoro asmwxka Unity. IIpeaioxkeHHble pelieHns MOTyT OBbITh MOJIC3HBIMU
TIPH TOMBITKAX JOOHTHCS GONBIIETO TIOIPYKEHHS HIPOKA B MTPOBOI IPOIIECC.

Kniouegvie cnoea: reiiM-nu3aiiH, KaMmepa, IPaBWIO TPETEH, INPULEIMBAaHUE, YOl KaMmepbl, TpsCKa
KaMepBhl.

CAMERA DESIGN IN VIDEO GAMES AND TRICKS FOR BETTER PERCEPTION

Vadim V. lvanov, Anzhelika T. Abramenkova
Don State Technical University (Rostov-on-Don, Russian Federation)

The article describes camera operation in video games and assesses its significance. Various approaches
are considered when working with it. The authors’ objective was to create a convenient adaptive gaming
camera that can complement the immersion in the gameplay. The paper provides the analysis of the
camera operation in games of different genres. The work of the camera angle and its perception in
accordance with its position in space is studied. The presented techniques are adapted to work with an in-
game camera. Various techniques for improving work are described; mathematical formulas for several
tricks are formulated. The implementation of these techniques inside the Unity game engine has been
performed. The proposed solutions can be useful when trying to achieve greater immersion of the player
in the gameplay.

Keywords: game design, camera, rule of thirds, targeting, camera angle, camera shake.

Beenenue. Kamepa — oMH U3 INIaBHBIX MeMM-IU3alHEPCKUX UHCTPYMEHTOB IIPU CO3/IaHHUH UTP.
B kakoM-To cMbICIie MOXHO CKa3aTh, YTO ATO TJIaBHBIN NMPUOOP, Yepe3 KOTOPBIA MPOUCXOIUT HHTEPAKIUS
MOJI30BATENsI C CaMOM MIPOil, MO3TOMY pa3padOTUMKH BCerza yIeNsioT 0co00e BHUMaHHE TOMY, YTO U
KAaK WUIPOK JOJDKEH BUAETh. IIpakThuecku kaxkpas co3fgaHHas UIpa B TOM WM MHOM BHJE CTapaeTcs
UCIIOJIB30BATh IIPUEMBI U TPIOKU BHYTPHU UTPOBOM KaMepBh! Ul JOCTUKEHUS COOTBETCTBYIOILIErO OIbITA U
omymeHuss ans urpoka. Co3znaHue ynoOHOM aJanTHBHOW WIPOBOM KaMepbl, KOTOpas JOTOJHSET
NOTpYXEHHE B UTPOBOIL Mpoliece, ABISETCS LEIbI0 JaHHON PadOoTHI.

Marepuansl u meroabl. IlepcnexkTuBa u moJsio:kenwe. B urpax kamepa mpejicTaBiieHa HE B
OJIHOM BHJE, €CTh HECKOJBKO PA3JIMYHBIX NEPCHEKTHB. baHAIBHOE pacronoKeHHWe B NPOCTPAHCTBE
NepeJaeT COBEPILIEHHO pa3HOe BOCHpHsATHE U aTMmochepy g urpoka. Hampumep, B TpexmepHOM
IPOCTPAHCTBE KaMmepa MOXET ObITh CTaTUYHOM, NMHAMHUYECKOW, OT IJa3 MEepPCOHaXka, C BUIOM CBEPXY.
Ecnu roBopuTh 0 Kamepe B UTrpax OT 3-TO JIMLA, TO BaXKHO U TO, HACKOJIBKO OJIM3KO KaMepa pacroioskeHa
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K UTrpoBOMy mepcoHaky. Ha puc. | mokasaHbl MPUMEPHI PACIHOIOKEHUS KaMepbl C JBYMs Pa3HBIMHU
nojaxoaamu [1-6].

a)

Puc. 1. IIpuMepsl onoKeHUs] KAMEPBl OTHOCUTEIBHO MEPCOHAXKA B TPEXMEPHOM MPOCTPAHCTBE

Kak MOXHO 3aMETHUTh, IEPCOHAKH Ha PHCYHKAX 3aHMMAIOT COBEPIICHHO Pa3HOE MOJIOKCHUE Ha
skpane. B TpexmepHbIx miaardopmepax, Takux kak Mario 64 u Sonic Adventure (puc. 1 a), nepconax
3aHMMaeT He Oosiee 2 % OT o0miero pasmepa SKpaHa. DTO CIEJIAHO JJISi TOTO, YTOOBI UTPOK BHUICI
GoJIbIIIee MPOCTPAHCTBO Mepe/] COOO0i M MOT Jierde IPOXOHUTh MPEITCTBUs. B Takux urpax, kak «God of
war (2018)» u «Batman Arkham Asylumy pacnonosxxerue kamepsl apyroe (puc. 1 6), 1 nepcoHaK MOXKET
3anuMath A0 50 % mpocTpaHCTBa Ha JKpaHE. DTO CACIAHO MOTOMY, YTO B JAHHBIX IMPOM3BEICHUIX
Jenaercst OOJBIION yIMOp Ha CHOKETHYI 4YacTh WIPBI, @ TaKOW paKypCc MOMOTraeT BXXUThCS B POJIb
HPOTArOHMUCTA U BUICTh MUP €r0 IIa3aMH.

B kaxom mpoekTe pa3Has NepCcreKTUBa MpeiHa3HAuCHA [T Pa3HbIX LeJeH U BhI3BIBACT Pa3HbIC
sMoIMHU. Xopolias Kamepa sBISIeTCS JO0BOJLHO THOKOM M Bcerjga crapaeTcsi afanTHpPOBaThCs IMOJ
YCIIOBHS, B KOTOPHIX HAXOJUTCS UTPOK.

Tpsicka. Pasnnunele [BWKEHHS M CMEHa paKypca KaMepbl CIOCOOCTBYIOT —OOIbIIEMY
TIOTPY>KEHUIO UTPOKa B Mporiecc. Tpsicka KaMepbl SIBJISETCS OJHUM W3 TaKUX MPUEMOB. JlaHHBIN mpuem
9aCcTO MCIOJIB3YETCS B IKIICH-OPUEHTUPOBAHHBIX MIPaX, I/ 3a4acTy0 HY)KHO TOKa3aTh HAaHOOJBIIYIO
OTAa4y OT mpowm3olneanux aeiicreuii. B urpe «God of war (2018)» yaapsl iepcoHa)xa conpoBOKIAIOTCSI
HEOOJBIION TPSACKOW KaMephl, YTOOBI MOKa3aTh CHIIy, NPWIOKEHHYIO K yaapy, MHa4e UTPOK XYKe
OLIYIIAJ OBl BAYKHOCTh COBEPIICHHOTO JACUCTBHS. DTO IS SKIICH-UTP UMEET CYIIECTBEHHOE 3HaUeHue. B
npyroii urpe — «Tomb Rider (2013)» — MOXHO 3aMeTHTh TPACKY Kamephl B 3MH307€, TJe IJIaBHas
TePOUHS IUIBIBET TI0 PEKe M U30eraeT MpersiTCTBUsA. B TaHHOW CUTYyaluu TpsCKa UCIONb3YEeTCs ISl TOTO,
YTOOBI OKA3aTh CHJIY TCUCHHS PEKH, MHAUE UTPOK HE MOHUMAJ ObI HACKOJIBKO OTacHa M OBICTpa peKa.

Jlnst Toro, 4TOOBI peaanu30BaTh 3TOT MPHUEM MAaTEMAaTUYECKH HYXXHO 3a/1aTh IMOBOPOT KaMephbl B
rpagycax, Cuiy TpsCKU (B MpoMexyTke mMexnay —1 u 1) m ciydaitHoe uucio 1 unm —1. Tlocie storo
ClleNiaTh TAaKOE€ K€ BBIYHMCIICHHUE, TOJIBKO BMECTO TPAJYyCOB yKa3aTh CMEIICHUE KaMepbl B MPOCTPAHCTBE.
dopmyria s CMEIICHUS BBITISIIUT CIIEIYIOIUM 00pa3oM:

OffSetX = maxOf fSet * SHAKE * RandomFloatNegOneToOne( ), 1)
rne MaxOffSetX — wmakcumanbHOe 3HaueHue cmerieHuss mo ocu x, SHAKE — cuma, ¢ koropoi
IPOUCXOIUT CMEUICHUE (3HAYCHUE YKa3bIBACTCS B TPOMEKYTKE OT —1 H 1 BKIIOYHTEIHHO)
RandomFloatNegOneToOne() — meTo, Bo3Bpamaromuii —1 wuiu 1.

dopmyra A7l MOBOPOTA BBITIISIIUT CIEAYIOIIUM 00pa3oM:

Angle = maxAngle x SHAKE * RandomFloatNegOneToOne( ) 2
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rae MaxAngle — MakcuMaibHBIN yroi, Ha KOTOPBIH OBEpHETCS KaMepa, OCTalIbHbIC IIEPEMEHHbIC TaKHe
e, Kak U B (pOpMyJIe BBIIIE.

Jlist TpeXMepHOro MpOCTPAHCTBA MOBOPOT YIUIA BBIYUCIAETCA Ul KaKIOW M3 TpeX OCei, B TO
BpeMsl KaK JUIsl IByXMEPHOT'O IPOCTPAHCTBA JOCTATOYHO BBIUYUCIUTD YIroJI JIMIIb sl 0HOU ocH [ 7-9].

s Gosiee TIABHOW TPSCKM MOXKHO HCIoyb30BaTh anroput™ «lllym Ilepmuna». Cytb ero
3aKJII0YAeTCs B TOM, YTO OH I'EHEPUPYET IMCEBAOCIYYaWHBIH TI'paAMEHT Ul y3JI0B CETKH Ha OCHOBE
IPUHUMAEMbIX UM 4YHcel. B pamkax 3TOro ajaropuTma MCIOJIb3YeTCS HPUHLUI IPEEeMCTBEHHOCTH —
IPaJMEHT KaXKJI0ro y3J1a OCHOBaH Ha 3HAYEHUSAX COCEJHMX JUI1 HEro Yy3JOB, TO €CTh BBIXOSIIUE YUCIIA
OyAyT ciay4aHBIMHU, OJJHAKO 3aBUCUMBIMH OT MPEIbIITYLIHX.

OTOT MpUHUMI PabOTHl MPHUBEAET K TOMY, YTO TpsicKa Kamepbl OynyT IUIaBHEH, HEXENU IMpH
UCIIOJIb30BaHUM OOBIYHOTO ajropuTrMa ciydaHeix uucen. dopmyna g CMEIIEHHs KaMmephl ¢
UCIIOJIb30BaHueEM Iityma [lepirHa BBINISAIUT CIAEAYIOUMM 00pa3oM:

OffSetX = maxAngle » SHAKE * PerlinNoise(seed, time), 3)
OffSetY = maxAngle * SHAKE * PerlinNoise(seed + 1, time), 4)
rae Seed — ciydaitHoe 4nciio; time — Bpewmsi, 3a KOTopoe mporcxoauT rereparus [10-13].

IpuueauBanue Ha Bpara. OIHUM U3 HanOoJIee BAXKHBIX M YaCTO MPUMEHSIOUINXCS TIPUEMOB JIJIS
paboThl C KaMepoi SBJSETCS BO3MOXHOCTh 3a0CTPUTh BHMUMAaHME Ha OAHOW Lienau. Brepsble Takas
UrpoBasi MexaHHKa ObL1a Hcronb3oBaHa B urpe «Zelda Ocarina of timey, mocie yero crana HaxoAKO# [1st
MHOI'MX 3KIIE€H- OPUEHTUPOBAHHBIX UTpP. [ J1aBHOI 0COOEHHOCTBIO JAHHOM CUCTEMBI SIBJISETCS TO, UTO OHA
JieNlaeT mpoLecc npoBejeHus 605 6onee ynoOHBIM Ul UTPOKA, IOCKOJIBKY €My HE HY)KHO HaIlpaBIIsTh
yJap B CTOPOHY NPOTHUBHHUKA, €My JOCTATOYHO IPOCTO HAXaTh Ha OJHY KHOIKY ynapa. [lo sToro s
TPEXMEpHBIX HTrp 3TO ObulO OonbION mpobiemoil. BrobGaBok 3To pemieHWe mydmie BIHAET Ha
NOTPYKEHHE UTPOKa, TaK KAaK 3a4acTyl0 B HACTOAIIMX OOSIX JIIOJIM 3a0CTPSIOT BHUMAaHUE HA OJHOW LIeNn
3a pa3. Kpome Toro, naHHbIi mnpuem JenaeT [eiCTBHE KHHEMarorpapuuHeld H3-3a pakypca H
akieHTupoBanusi. Ha puc.2 mokazaH npuMep TOro, KaK BBINVIAWT TPHIEIMBAHAE B OKIICH-
OpPUEHTHPOBAHHBIX UTPaX.

Puc. 2. [TonoxeHne kaMepbl BO BpeMsI ITPHIIEITNBAHUS

OnHako, Kak MOXHO BHUJETh Ha pHUC. 2, UTpa MCIONB3YeT €IIe OJWH HE MEHee BaKHBIH
KOMITO3UIIMOHHBI TpHueM — npaBuio Tpereil. CyTh €ro 3aKiodyaeTcst B TOM, YTOObI HPHAATh GOMbIIEiT
KpacoThl KaJpy MyTeM pa30uBaHHUS €ro Ha KBaJpaTbl 3x3 TakuM oOpa3oM, YTOObl Ha UX NEPECEYEHHUU
HaXOJWJINCh OOBEKTHI, HA KOTOPBIX (OKYyCHPYETCs B3IJISAJ YeJOBeKa. JTO pPEIIEHUE HECET HE TOJIbKO
3CTETHUECKHiT XapaKTep, HO ¥ reiiM-am3aitHepckuii. Takoe MONoKeHHe KaMephl JaeT GOMbIINIA 0630p s
UIPOKA, TaK KaK YIPaBISIEMbIA UM IEPCOHAX HAXOAUTCS B JIEBOM YIJy 3KpaHa, B TO BpeMs Kak BCE
OCTaJIbHOE MTPOCTPAHCTBO CBOOOHO /1Sl B3opa [14—16].
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MatemaTuuecky peaau3aliys 3TOro MprueMa BBITISIUT CIeAYIOUIIM 00pa3oM:

V = B + BA1 = (|BA| + Distance) , 5)
rie B — 910 xoopamHathl menu; A — KOOpIWMHATBI OOBEKTa, KOTOpHIM HameneH Ha B; BAlL —
HarpasJIeHHbINH BekTop U3 Touku B B Al; |BA| — mimuna Bektopa BA.

Al sto cymma BektopoB A u OffSet, paBnast:

Al = A+ OffSet, (6)
rae OffSet — orcryn or Bektopa A; Distance — IOMONHHUTENBHOE PACCTOSHHUE OT YIPaBISEMOIO
o0BeKTa.

[Tocne aroro crpoutcsa Bekrop VB. Ionoxkenne KkoopAMHAT KaMepbl 3aBUCUT OT MOJOXKEHHUI Kak
yIPaBIsieMOr0 IEpPCOHa)ka, TaK M KOHEYHOW I1enu. llpu ux cMemeHur NPOUCXOTUT U CMEIICHHE
MOJIOKEHUST KAMEPBHI.

Pe3yabTaThl ucciaenoBanus. Jlajee HYy)KHO MPOTECTHPOBATH pEaM3AIMI0 HA SBHOM IpUMEpE
BHYTpH HWTpOBOTO ABWXKa. Ha puc.3 m 4 mokazana peanum3ainus (GOpMysbl NPUICIUBAHUS BHYTPH
urpoBoro aBrwxkka Unity Ha si3bike C#.

cameraOffSet = player.transform.position + OffSet;
fromEnemyToPlayer = cameraOffSet - enemyTarget.transform.position;
fromEnemyToPlayerMagnitude = (player.transform.position - enemyTarget.transform.position).magnitude;

cameraPosition = enemyTarget.transform.position + (fromEnemyToPlayer).normali
* ((player.transform.position - enemyTarget.transform.position).magnitude + distance);

if (lockOn == )

I

L
transform.position = cameraPosition;
transform. LookAt(enemyTarget.transform);

Puc. 3. [Ipumep peanuzaimu GopMyIibl 3aXBaTa Ie/IK B BUjIe Kojaa BHyTpr Unity.

Ha puc. 4 nmoka3aHo Kak 3Ta peaiu3allys BBITISIAT HAa HTPOBO# CIIeHe BHYTpH JBIKKa Unity.

Puc. 4. [Ipumep pabOTHI PUIIEIMBAHKS BHYTPU UTPOBOTO JBMXKa Unity

[TonoxxeHue u pakypc kamepsl ObUIH BbIOpaHbl OJMKE K BapuaHTy Ha pHC. 1 a, MOCKOJIbKY TaKUM
00pa3oM OTKpBIBAaeTCsA OOJIBIIIE MPOCTOpa ISl OCMOTpa CIEHBI C BPaKECKHUM OOBEKTOM. 3eJICHBIN
KBaJ[paT — 3TO YIPABISAEMbII NEPCOHAXK, a XKENThIH — Bpakeckuil. [Ipu BKIIIOUEHUH HYKHOT'O TpUITEepa
KaMepa akIEeHTUPYeT CBOe BHUMAHUE Ha Bpare, Ipy 3TOM JEP>KUT UTPOBOM 00BEKT B mojie BUIUMocTH. C
IIOMOIIBIO HAacTpanBaeMbIX mapameTpoB Offset u distance moxHO cienath Takol paKypc KaMmepbl, YTOOBI
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OH CJIeIOBAJI IPABWIY TPETed M ATO HEMNOCPEACTBEHHO IMO3BOJHUT MPOBEPUTH JAECUCTBUTEIHHOCTH 3TOTO
npaBuia Ha gene. [Ipy CONPUKOCHOBEHHMH C BPAKECKUM OOBEKTOM IPOUCXOAMT TPACKA KaMephl,
peanu30BaHHas ¢ TOMOIIBI0 0003HAYEHHOH BBIIIIE MaTEMaTHYECKON (hOPMYIIbI, KOTOpast MOKA3bIBAET, YTO
UTPOBOI OOBEKT MOIYYUIT YPOH.

3akiouenune. Bce BblmenepevncieHHbIE MpHUEMBl PabOThl ¢ KaMepod COCTAaBIAIOT JIMIIb
HE3HAYUTENbHYIO YacTh OT OOJIBIIOr0 KOJIMYECTBA PA3IMYHBIX TPIOKOB ¢ Kamepoil. OnucaHHbIe B CTaThe
pUMEpBl pacCMATPUBAINCH HAa MPUMEPAX TPEXMEPHBIX MPOEKTOB. OHAKO IS IBYXMEPHBIX BapHUallHii
CYILIECTBYIOT CBOM YHUKAJIbHbIE TIeiiM-IH3ailHEpCKUE NpPUEMBbl, HallpUMep, [UIABHOE MPOKPYYHBAHHE
KaMephl [IpH MepeMelieHny u apyrue. /s Kax10il Urpsl CylecTBYIOT CBOM COOCTBEHHBIE MPaBUiia TOTO,
KaK JIOJDKHA paboTath kamepa. [Ipuembl, KoTopble pabOTarOT B OJHOM IPOEKTE, HAIPOYb MOTYT CIOMATh
Boctipusitue apyroro. [loaromy npu pabote ¢ kaMepoit pa3pabOTYNKH YETKO OCO3HAIOT KAKOW OMBIT OHH
XOTAT MepeAaTh M NPUXOAAT K METOJAaM M IpHeMaM, JONOJHSIOIMM 3TOT ombiT. Tem He MeHee,
IPEJICTAaBJICHHBIC BBIIIE PEIICHHUS 10 padOTe C KaMepol MOKHO HCIOJB30BAaTh B OOJIBIIOM KOJIWYECTBE
MPOEKTOB JJIsi HEMOCPEACTBEHHOTO YITYUIIIEHUsI UTPOBOTO OMBITA.

bubaunorpaduyecknii Cnucoxk

1. Espineli, M. The Challenges Of Remaking A Horror Classic Like Resident Evil 2, 28.06.2018 /
M. Espineli // gamespot [caiit] — URL : https://www.gamespot.com/articles/the-challenges-of-remaking-
a-horror-classic-like-r/1100-6459995/ (nata oopamenus: 14.05.2022).

2. Haigh-Hutchinson, M. Fundamentals of Real-Time Camera Design, 1.4.2009, Retro Studios
inc/ M. Haigh-Hutchinson //  ubm-twvideoOl.s3.amazonaws [caiit] — URL : https://ubm-
twvideo01.s3.amazonaws.com/ol/vault/gdc05/slides/GD_Haigh-Hutchinson_FundamentalsReal-
TimeCameraDesign2.pdf (nata obpamenus: 14.05.2022).

3. Naftis, M., Tsatiris, G., Karpouzis, K., How Camera Placement Affects Gameplay in Video.
University of Otago, 8.09.2021, SAE Creative Media College, National Technical University of Athens,
Panteion Univ. of Social & Political Sciences / M. Naftis, G. Tsatiris, K. Karpouzis // arxiv [caiiT] —
URL : https://arxiv.org/pdf/2109.03750.pdf (mara obpamienus: 14.05.2022).

4. Sivers, Yu. Design Tips for In-Game Character Proportions, Kongregate, 16.05.2016 / Yu.
Sivers // blog.kongregate [caiit] — URL :  https://blog.kongregate.com/design-tips-for-in-game-
character-proportions/ (nara o6pamienus: 14.05.2022).

5. Eprennii KyuepsBeiii, Kamepa B urpax: kak pacckaszaTh UCTOPHIO M TOKa3aTh mup, SKillBox
Media, 27.9.2019 / skillbox [caiiT] — URL:
https://skillbox.ru/media/gamedev/kamera_v_igrakh_kak rasskazat _istoriyu_i_pokazat_mir/ (mata
obpamenus: 14.05.2022).

6. Tyler, D. Tips for In-Game Sizing & Scale: Consistent Sizing System, Character Sizing and
more, Gamedesigning, 24.6.2021 / D. Tyler /I gamedesigning [caiitf] — URL:
https://www.gamedesigning.org/learn/game-scale/ (mara oopamenus: 14.05.2022).

7. Squirrel (Brian) Eiserloh, Math for Game Programmers: Juicing Your Cameras With Math,
Game developer Conference, 14.3.2016 / Squirrel (Brian) Eiserloh // mathforgameprogrammers [caiit] —
URL:
http://www.mathforgameprogrammers.com/gdc2016/GDC2016_Eiserloh_Squirrel_JuicingYourCameras.
pdf (nara obpamenus: 14.05.2022).

8. Strachan, D. Analysis of Screenshake types, Easy Difficulty Game Development / D. Strachan
/I davetech [caiitr] — URL: http://www.davetech.co.uk/gamedevscreenshake  (mata oOparieHus:
14.05.2022).

http://mid-journal.ru



https://www.gamespot.com/profile/mgespin/
https://www.gamespot.com/articles/the-challenges-of-remaking-a-horror-classic-like-r/1100-6459995/
https://www.gamespot.com/articles/the-challenges-of-remaking-a-horror-classic-like-r/1100-6459995/
https://ubm-twvideo01.s3.amazonaws.com/o1/vault/gdc05/slides/GD_Haigh-Hutchinson_FundamentalsReal-TimeCameraDesign2.pdf
https://ubm-twvideo01.s3.amazonaws.com/o1/vault/gdc05/slides/GD_Haigh-Hutchinson_FundamentalsReal-TimeCameraDesign2.pdf
https://ubm-twvideo01.s3.amazonaws.com/o1/vault/gdc05/slides/GD_Haigh-Hutchinson_FundamentalsReal-TimeCameraDesign2.pdf
https://arxiv.org/pdf/2109.03750.pdf
https://blog.kongregate.com/author/yuriy-sivers/
https://blog.kongregate.com/author/yuriy-sivers/
https://blog.kongregate.com/author/yuriy-sivers/
https://blog.kongregate.com/design-tips-for-in-game-character-proportions/
https://blog.kongregate.com/design-tips-for-in-game-character-proportions/
https://skillbox.ru/media/gamedev/kamera_v_igrakh_kak_rasskazat_istoriyu_i_pokazat_mir/
https://www.gamedesigning.org/learn/game-scale/
http://www.mathforgameprogrammers.com/gdc2016/GDC2016_Eiserloh_Squirrel_JuicingYourCameras.pdf
http://www.mathforgameprogrammers.com/gdc2016/GDC2016_Eiserloh_Squirrel_JuicingYourCameras.pdf
http://www.davetech.co.uk/gamedevscreenshake

P
Mononoii uccrnenoBare e ([ITY Ne6(39) 2022
Cononon raponsren novs (6 =

9. Taskas, S. What makes for good visual game juice?, 24.4.2020 / S. Taskas // medium [caiit] —
URL.: https://medium.com/swih/what-makes-for-good-visual-game-juice-e63cb8ba2068 (maTa
obpamienus: 14.05.2022).

10. Gustavson, S. Simplex noise demystified, Linkdping University, Sweden (Stegu@itn.liu.se),
2005.03.22 / S. Gustavson I weber [caiit] — URL:
https://weber.itn.liu.se/~stequ/simplexnoise/simplexnoise.pdf (mata obpamenus: 14.05.2022).

11. Shiffman, D. Khan Academy, Perlin noise, 2012 / D. Shiffman // khanacademy [caiiT] —
URL: https://www.khanacademy.org/computing/computer-programming/programming-natural-
simulations/programming-noise/a/perlin-noise (mxara oopamenus: 14.05.2022).

12. Biagioli, A. Adrian’s soapbox, Understanding Perlin Noise, 9.8.2014 / A. Biagiol// adrianb
[caiit] — URL.: https://adrianb.io/2014/08/09/perlinnoise.html (nata oopamenus: 14.05.2022).

13. Tulleken, H. How to Use Perlin Noise in Your Games, Dev.mag, 25.4.2009 / H. Tulleken //
devmag [caiit] — URL: http://devmag.org.za/2009/04/25/perlin-noise/ (nata oopamenus: 14.05.2022).

14. Rowe, C. The Golden Ratio, ChasRowe fine art, 13.2.2014 / C. Rowe // chasrowe [caiiT] —
URL.: http://www.chasrowe.com/howTo/golden.html (gara o6pamienus: 14.05.2022).

15. Doming, M. G. The Rule of Thirds: Know your layout sweet spot, 2021 / M. G. Doming //
interaction-design [caiit] — URL.: https://www.interaction-design.org/literature/article/the-rule-of-thirds-
know-your-layout-sweet-
spots#:~:text=What%2015%20the%20Rule%200f,be%20used%20for%20the%20design (nara
obpaienus: 14.05.2022).

16. IIpaBwiio Tpeteil U 30J10TOE ceueHUue — Kak 310 padoraer / Porockinan [expert]: [caiT]. —
URL: https://www.fotosklad.ru/expert/articles/vse-cto-vam-nuzno-znat-pro-zolotoe-secenie/ (mata
obparenus : 14.05.2022).

06 asmopax:

HNBanoB Baaum BsdvecaaBoBu4, crTylneHT Kadenapsl «MeauarexHonoruny», JloHCKoro
roCyIapCTBEHHOr0 TexHuueckoro yHusepcutera (344003, P®D, r. PoctoB-nHa-Jlony, mi. [arapuna, 1),
maskanda54@yandex.ru

AOpamenkoBa  AHxenuka  TamepiaHoBHa,  cTapummii  mpenogaBaTenb — Kadeapbl
«MenuarexHonorun», JIOHCKOrO TOCYJapCTBEHHOIO TeXHUYEeCKoro yHuBepcutera (344003, PO,
r. PoctoB-na-J{ony, . I'arapuna, 1), ORCID, a.t.abramenkova@mail.ru

About the Authors:
lvanov, Vadim V., Student, Media Technology Department, Don State Technical University
(1, Gagarin sg., Rostov-on-Don, 344003, RF), maskanda54@yandex.ru

Abramenkova, Anzhelika T., Senior Lecturer, Media Technology Department, Don State
Technical University (1, Gagarin sq., Rostov-on-Don, 344003, RF), ORCID, a.t.abramenkova@mail.ru

http://mid-journal.ru


https://medium.com/swlh/what-makes-for-good-visual-game-juice-e63cb8ba2068
https://weber.itn.liu.se/~stegu/simplexnoise/simplexnoise.pdf
https://www.khanacademy.org/computing/computer-programming/programming-natural-simulations/programming-noise/a/perlin-noise
https://www.khanacademy.org/computing/computer-programming/programming-natural-simulations/programming-noise/a/perlin-noise
https://adrianb.io/2014/08/09/perlinnoise.html
http://devmag.org.za/2009/04/25/perlin-noise/
http://www.chasrowe.com/howTo/golden.html
https://www.interaction-design.org/literature/article/the-rule-of-thirds-know-your-layout-sweet-spots#:~:text=What%20Is%20the%20Rule%20of,be%20used%20for%20the%20design
https://www.interaction-design.org/literature/article/the-rule-of-thirds-know-your-layout-sweet-spots#:~:text=What%20Is%20the%20Rule%20of,be%20used%20for%20the%20design
https://www.interaction-design.org/literature/article/the-rule-of-thirds-know-your-layout-sweet-spots#:~:text=What%20Is%20the%20Rule%20of,be%20used%20for%20the%20design
https://www.fotosklad.ru/expert/articles/vse-cto-vam-nuzno-znat-pro-zolotoe-secenie/
mailto:maskanda54@yandex.ru
https://orcid.org/0000-0002-6319-6229
mailto:a.t.abramenkova@mail.ru
mailto:maskanda54@yandex.ru
https://orcid.org/0000-0002-6319-6229
mailto:a.t.abramenkova@mail.ru

