VHCTPYKUMA K NpUnoXXeHnto mcpro24fps
Bepcus 034la

MpueeTcTBYEM Tebs, nonb3oBaTens mcpro24fps!

Mbl 6narogapum Tebsi 3a TO, YTO Thbl NOMb3YELLLCA HALWUM NPUMOXEHMEM, U XOTUM NOMOYb
Tebe GbIcTpee ¢ HUM pa3obpatbes. Mbl nocTapanMcb COCTaBUTL MakCUMarbHO NOAPOGHYHO
WHCTPYKLMIO MO UHTEPAIENCY, HAaCTPOMKaM U (OYHKUMAM NPUITOXKEHUS.

OTO He KOHeYHas Bepcusi MHCTPYKUMU. Mbl nnaHupyem no BO3MOXHOCTU AOMONHATb U
06HOBNATL ee. [103TOMYy, ecrniv Tbl 3aMeTUN HEMOHATHYO0 ANA Te6a PyHKUNIO/HACTPOMKY,
obpaTncb K cCaMON HOBOW BEPCUM UHCTPYKLUUWN. BO3MOXHO, TaM yxxe eCTb HyXHas
MHopMaLms.

Ecnu Tbl He Hawlen oTBeTa B UHCTPYKUMU, He CTECHANCA 3afaBaTb BOMPOCHI:

Ha 3NEeKTPOHHY noyTy info@mcprotector.lv;

B Tenerpam-yate https://t.me/mcpro24fps_chat;

B rpynne BK https://vk.com/smart_kamera_android_camera.
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O npunoXxxeHun

Ml Bce 3Haem, yto OC AHapouna — 3TO MOpe BO3MOXHOCTEN M BOonbLUION AnanasoH
cBoboabl. Ho BmecTe ¢ Tem 1 mope npobnem. MNpuynHon npobrnem 4valle BCero sBnseTcs
pasHoobpasue hayHbl nnaHeTbl AHgpona. Henerko cosgatb NpoaykT, KOTopbIn Byaert
paboTtaTb Ha pa3Hbix Bepcuax OC AHgpouna, Ha yCTPOMCTBaX Pa3HOro YpoBHS
NPOun3BOAUTENBHOCTU, pa3paboTaHHbIX Ha pasHblix SoC (Snapdragon, Exynos, Kirin,
MediaTek). Jaxxe nponopuumn aKkpaHa MOryT CUIbHO YCNOXHUTb XU3Hb paspaboTynka.
Ha pbiHke npunoxenun gns gaHHon OC cywlecTByeT ABa BMaa pa3paboTymKoB.

lMepBble HAQensT CBOU NPUMNOXKEHUS MACcCON BO3MOXHOCTEN, HO KOHTPOSb
paboTocnocobHOCTU NepeknaabIBaoT Ha NoNb3oBaTerns.

BTopble nbiTalTca orpaHnymTb NONb30BaTeNto 4OCTYN KO BCEMY, YTO MOXET He paboTaTb
KOPPEKTHO. Yallle Bcero ato KacaeTcsa Tex pa3paboTumkoB, KOTOpble 3aHMMalOTCS
noptupoBaHunem npunoxeHun ¢ OC iOS komnanum Apple. UMeHHO Tam npeobnagaet
NosIMTMKa orpaHUYeHnn.

Mbl cTapaemcs B3ATb CaMoe fyyllee U 'y OAHMX, U Y BTOPbIX. T.e. 4YacTb KOHTpOns 3a
paboToOCNOCOOHOCTBIO (DYHKLMIA NMPUIOXEHUS Mbl 6epeM Ha cebsi M YacTb NepeknagbiBaem
Ha nonb3oBartens. Takum o6pasom, Mbl CTapaeMcs OXBaTUTb MakCMMalsibHO BO3MOXHOE
KonuyecTBo AHAPOUA-YCTPOWUCTB, HANTW Heknin 6anaHc, 4Tobbl U donarmatsbl, n 6onee
CKPOMHbIE MOAENN UMENN BO3MOXHOCTb CHUMaTb MOBUIbHOE KMHO.

[o HegaBHero BpeMeHn B M1pe MoBMbHON BUOEOCHEMKM Obln BCEro O4MH KOPosb. 3a
MHOruMe rogbl OH cobpan MHOro NOKIOHHWKOB, KOTOPbIE U MO Cel AeHb N0 NPUBbIYKE
MOKMOHATCA NULb eMy. HMKTO apyron He Ayman paHee npeteHaoBaTh Ha ero KOpoHy. A
3ps.

CerogHs Mbl ropgmMmcs Tem, 4TO MeafieHHO, HO YBEPEHHO MeHsieM BanaHc cun B Mupe
MOBUIBHOM BUOAEOCHEMKUN. VIMEHHO Bnarogapsa Hawemy NpUnoXeHuto y LWMPOKOro napka
AHOpPONL-YCTPONCTB NOSIBUNIACh BO3MOXHOCTb 3aroBOPUTbL 0 MOOUBHOM BUOEOCHEMKE
Bonee cepbe3Ho. N Mbl HaueneHbl NPoaomkaTb MATU B TOM XXe HanpasBneHuu.

B ocHoBe npenmyLLieCTB NpUNoXeHns mcpro24fps nexar 4oCTaTouHO rybokue 3HaHUS
paspaboTymka B Temax CbeMKN 1 06paboTkm BMAEO, paboTbl CEHCOPOB Kamep U NPUHLUNOB
paboTbl Log-npodunen, 3HaHme nporpaMmmMm HENMMHENHOIO MOHTaXa, LIBETOKOPPEKLUN 1
rperavHra. NocTosiHHbIE NpakTUYeCcKne n3blCKaHUS MNO3BONAIOT COBEPLLUEHCTBOBATb
Ka4yecTBO paboThbl NPUNOXKEHMS.

Ha gaHHbIi MomMeHT npunoxeHue Tpedyetr OC AHgpowng 7 v Bbiwe. B Oyayuwem
MUHUManbHas Bepcnst OC MOXET NOBbILIATLCS.
Ona ncnonb3osaHns GPU Tpebyetca nogaepxka OpenGL ES 3.1.



Hauano paboThl

Mpn nepBom cTapTe NPUNOXeHUs Nonb3oBaTerns NonpocaT NOATBEPAUTL TPU paspeLleHnst
Ha: UCNornb30BaHWe Kamepbl, NCNONb30BaHUS MUKPOOHA 1 AOCTYN K XpaHUNULLY.
[nsa koppekTHON paboTbl MPUNOXEHNS KaXabli U3 3TUX 3anNpOCOB AOMKEH BbITb 0406peH.



1. IHTepdenc

1 — 3oHa kHonku 3anucu; 2 — 3oHa OKYCUPOBKM 1 NpubnmkeHus (zoom); 3 — 3oHa

HACTPOEK NPUITOXEeHNA. 3anncn U A0CTYyNa K 3alnnCaHHbIM Bmgeomaﬁnam; 4 — 30Ha

HacTpoeK n3obpaxkeHus; 5 — 30Ha HACTPOVIKM M KOHTPONS 9KCcno3nummn; 6 — 3oHa GbICTporo
OOCTyna K HeKOTopbIM (PyHKUMAM;7 — 3oHa nHankaumm; 8 — OkHO ¢ nHdopmalmnen no

OCHOBHbIM HaCTPOMKaM.




1.1. 30Ha KHOMKK 3anucu

B 3TOI 30HE HAXOAMTCS KHOMKA 3anUCK U MHAMKATOP BbIMaBLUUX KafpOB.

KHonka 3anucu cogepxuT B cebe nHankatopbl BpEMEHMW 3anucy U pasmepa 3anucbiBaeMon
MHcpopMaumn. B pexume npegnpocmoTpa KHomka CBETNO-CEPOro LiBeTa U BUAEH TONbKO
MHOMKATOP BPEMEHMW.

Bo Bpemsi 3anuncu kHormka NoacBeYMBaETCs KPAaCHbIM LIBETOM,
TaiMep Ha4YMHaeT OTCYUTLIBATL BPEMS, a Mo HUM NOsIBIsSieTCs
MHOUKaTOp pasMepa 3anucaHHon nHdopmaumu.

NHavkaTop BbiNaBLUMX KaApOB OTCYMTLIBAET Kaapbl, KOTOPbIE HE
nonanu B BUAeO.

BbinageHue kagpoB 3aBUCUT OT MHOMMX MapaMeTpoB, HO B
OCHOBHOM OT Harpy3ku. CrinLLKOM BbICOKasi Harpy3ka, CIMLIKOM
pe3koe U3MEHEHUE CLEHbI, HEKOHTPONMpyeMasi akTUBHOCTb
(hOHOBbIX NMPOLEECCOB — BCE 3TO MOXET BNUATHL Ha KONNMYECTBO
BbINaBLUMX KagpoB.

Mocne oKOHYaHMS 3anUcKU MHOMKATOP BbiNaBLUMX KaApPOB He
06HynsieTcs1, YToObl onepaTop MOr CMOKOMHO OnpeaenuTb YPOBEHb

ywepba.



1.2. 30Ha poKycnpoBKM N NpUbMXKeHNa (zoom)

Mepen onMcaHmeM KHOMOK 1 (PYHKUUI CTOUT 3aMETUTb, YTO HEe BCE KHOMKN MOryT BbiTb
OOCTYMHbI HA OTAENbHO B3ATOM YCTponcTBe. VX 4OCTYNHOCTb 3aBMCUT OT NapaMeTpoB
camera2 API, koTopble BblAaeT KOHKPETHbIN CceHcop. T.e. B Npedenax ogHoOro ycTporucTea
KaXkabli OTAENbHO B3ATbIN CeHcop obrnagaeT CBOMMU COBCTBEHHBLIMWN XapakTepUCTUKaMn 1
BO3MOXHOCTAMMU. PYHKLMOHANBHOCTb BTOPOCTENEHHbBIX CEHCOPOB YacTO CUMBHO ypesaHa B
CpaBHEHWM C OCHOBHbIM.

1.2.1. beckoHe4HbIN aBTOOKYC

MepBas KHOMKa ¢ CMMBONOM faTUHCKOM BykBbl A — 3TO aBTOMaTU4eCKUI
BGeCKOHEYHBIN POKYC. DTOT PEXUM NOSIHOCTHIO aBTOMATUYECKUA U
paboTaeT Ha OCHOBaHUKN GMONMOTEK KamMepbl, KOTOPbIE NHTErpMpoBarn B
YCTPONCTBO NPOn3BOAMTESNb. TEXHONOMMN OOKYCUPOBKN TOXKE 3aBUCAT OT
yctponcTsa. [Npu naMeHeHnn cueHbl B JaHHOM pexnme pokyc
BO30OHOBNSIET MOMCK 40 TOrO MOMEHTA, NOKa HEe PELUMT, YTO
cokycuposancs.

CneBa OT KHOMOK pacnonaraeTcsi UHOUKaTop NonoXeHus okyca.
dokycupoBka Ha ganbHue ob6bekTbl — 3TO BEPX MHAMKATOpPa, Ha BrivkHue
— HU3.

1.2.2. dokyc nNo KacaHuto

BTopas kHomnka ¢ CMMBOMOM NarbLa, HaXXMMatoLLero KHoMKy —aTo
oKycupoBKa no kacaHuio. NMprUKoCHUTECH PE3KMM KacaHMeM B TOM MecTe
3KpaHa, rge HaxoamTcsa O6bEKT, Ha KOTOPbLIN HYXXHO CHOKYCMPOBATLCS.
dokycmpoBKa NepenaeT B peXMM Noucka n Yepes HeKoTopoe BpeMs
chokycupyetcsa Ha obbekTe. TOUHOCTbE HOKYCMPOBKN 3aBUCUT OT MHOTUX
nepeMeHHbIX. TexHonornsa okyCcMpoBKM, Kak U B pexmme aBToqoKyca,
3aBMCUT OT yCTponcTBa. PasHuua nvwb B TOM, Y4TO Bbl Camu BbibmpaeTe
30HY (bOKYCUPOBKM, N POKYC cpabaTbiBaeT TONbKO OAUH pa3. Bo3obHOBUTL
MOVWCK ero 3acTaBuUT TONbKO OYepeaHOe KacaHue.

3oHa hboKycupoBKkM B pexmmMme hokyca no KacaHUo MMEET onpeaeneHHbIn
pasmep, 1 MOXET MEHATb €ro B 3aBUCUMOCTU OT HAaCTPOEK NPUBNMXKEHUS.
Yem 6onblue npubnmkeHue, Tem donblue 30Ha OKYCUPOBKM.



30Ha C*)OKyCVIpOBKVI MMEET TPU COCTOAHUA, 0003Ha4YeHHble pPa3HbIM LIBETOM.

CepbuZ LIBET O3HA4YaEeT, 4YTO d)OKyC HaxoguTCAd B peXMe nouncka.

>KenTo-opaHxeBbln LIBET 03Ha4aeT, YTO (POKYC OCTaHOBMI MOUCK,
cuuTaeT, YTo cdokycmpoBarcd, Ho He yBepeH Ha 100%.

3erneHblv UBET 03HAYaET, YTO (POKYC OCTaHOBUI MOUCK, MOTOMY YTO
yBEepeH B HaN4EeHHON OOKYCUPOBKE.



1.2.3. Py4Hon ¢pokyc

TpeTbsi KHOMKa C CUMBOJIOM NaTUHCKOW OykBbl M — pexunm pyyHoro dokyca. [JanbHoCTb
hOKYCUPOBKN perynupyetcs Konbuom (1). B pexume py4Hon hOKyCUPOBKN eCTb
BO3MOXHOCTb “pacTaHyTb” KOMNbLO, €CNY ABONHBIM KacaHueM NpubnmanTb onpeaeneHHblv
y4acTok Ha aKkpaHe. [NogpobHee 06 3ToM OYHKUMM MOXHO NpoynTaTh B pasgene 2.8.
MpubnmxeHne obbekTa POKYCMPOBKM ABOVHBIM KaCaHUEM.

YaepaHue KHOMKM py4HOro dhoKkyca akTUBMpPYeET pexum DOoKYCUPOBKM HA BECKOHEYHOCTb.
AKTMBaUMS pexnma ConpoBOXaAETCH MU3MEHEHNEM NKOHKM KHOMKa Ha Ha NaTUHCKYo ByKBy
M ¢ cumBonom 6eCKOHEYHOCTM B BEPXHEM NPaBOM YIITy.

Ha KapTUHKe crieBa I/I306pa)KeHbI Takne SrnemMeHTbl ynpaBneHuns:

1 — Konbuo-perynaTtop; 2 — KHonka 0AHOBPEMEHHOIO CTapTa
dokyca 1 npuonmxkerHus; 3 — KHonka aBToMaTu3MpoBaHHOM
okycuposku Baane; 4 — KHonka MeHIo HacTpoek dokyca; 5
— KHomka aBTomMaTnanpoBaHHOW DOKYCUPOBKM BONM3b.

1.2.3.1. KonbLo-perynarop

HanpaeneHus konbua-perynsitopa (1): BBepx — Baanb, BHU3 — BONM3b.

1.2.3.2. KHOnKa ogHOBpPEMEHHOro cTapTa dokyca u NpubnmxkeHns

KHonka ogHoBpeMeHHoro ctapTa (2) npegHasHavyeHa ans 3anycka aBToMaTu3MpoBaHHOMO
¢hokyca 1 aBToMaTU3MPOBaHHOIO NPUONMKEHUSs OAHOBPEMEHHO. MNoBTOpHOE HaxaTne
OocTaHaBnuBaeT AswxkeHue. T.K. Y KHOMKU HET HanpasneHusl, TO HanpaBneHne ABMKEHUS
KaXxgoro perynstopa BblGupaeTcs No NnpuHumMny 6onbluero octatoyHoro nytu. Ecnu
perynsitopy ocranocb npovt 6onbLue NyTn BBEPX, TO PErynsaTop noeeT BBEPX, MHaye
BHU3. T.e. MOXET Nomny4nuTCs CMTyauusi, HanpuMep, koraa oKyc yxoauT Baarnb, a perynarop
NpubnuxeHns asuxeTcst BHU3. [M03TOMY BaXkHO creauTh 3a TeM, rae nepen
OOHOBPEMEHHBLIM CTapTOM HaXOAATCS MOSIOXKEHMST PErynaTopoB hokyca v 3yma.

1.2.3.3. KHonka aBTOMaTU3MpOBaHHON (OOKYCUPOBKN BAASb U YCTAHOBKN BEPXHErO
npegena Konbua-perynsaropa

KHornka aBTOMaTM3mMpoBaHHON poKycMpoBKM BAaAnNb (3) npeaHasHavyeHa ansa crapra
aBTOMaTUYECKOro ABMXEHUS perynatopa py4Horo okyca Beepx. [epBoe HaxaTtune
3anyckaert ABWXeHue, NOBTOPHOE HaXkaTne OCTaHaBMUBAET ABUXKEHNE.

YaepaHue 3Ton KHOMKW NPUBOAUT K NepeHasHavyeHno BEpXHeEro npegena perynartopa
PY4HOro (M aBTOMaTU3MPOBAHHOIO B T.4.) pokyca. Pokyc He ByaeT 3axoanTb 3a ITOT npegen.
B aTOM cnyyae konbLUo-perynaTop H1UKaKk BU3yanbHO HE MEHSIETCS, HO BEPXHUI npeaen
Tenepb UMeeT HOBOE 3HayeHune. T.e. HOBbIV X0 KOnbLia pacTArMBaeTcs Ha BCIO OPaHXEBYHO
obnactb. [NoBTOpHOE yaepaHne copacbiBaeT BEPXHUIA Npeaern.



1.2.3.4. KHoMnka MeH HacTpoek hokyca

KHonka meHto HacTpoek dokyca (4) Bbi3bIBAET MEHKO C BCEMO HAa AAHHbLIA MOMEHT OBYMS
NMyHKTaMU: CKOPOCTb U ramma-kpusas. B pexume pokycnpoBkm Ha 6ECKOHEYHOCTb K HUM
pobasnseTca 6nok 3HayeHns okyca Ha 6eCKOHEYHOCTb.

CKopoCTb — 3TO BpeMsi, 3a KOTOpoe perynaTop ghokyca
npeononeeT paccTosiHME OT HWXKHEro npegena ao
BEPXHEro (UM o0paTHO) NpY HaXkaTum Ha KHOMKK
aBTOMaTMU3npoBaHHON dhokycnpoBkn (3) u (5). CkopocTb
He y4MTbIBaEeT HacTosLLee NOMNoXeHMe perynaropa,
BCerga paccynTbiBaeTCs C y4EeTOM BCErO NPOMEXyTKa.
Famma-kpuBas NO3BOMSIET HEMHOIO NUCKa3nUTb CKOPOCTb
aBwvxeHnsa pokycuposkn. 3HavyeHne 1.0 BbINOMHSET
nuHerHoe aBuxXeHne OKYCUPOBKM, T.€. CKOPOCTb
POKYCUPOBKU COBMNagaeT CO CKOPOCTbIO NepemMeLLeHns
konbua-perynsatopa (1). 3HadyeHumsa Hwxke 1.0 yckopsitoT
dhoKycnpoBKy BONM3N 1 3ameanstoT hOKyCUPOBKY BAAb.
Takune 3Ha4yeHus o4eHb NOMOratoT, Koraa Hago Gonee
TOYHO CPOKYCUpOBaTLCS BAAMNb, MOTOMY YTO OHU
pacTArMBaoT BEPXHIOK YacTb X04a KomnbLa-perynartopa.
3HaueHus Bbiwe 1.0, HAaNPoOTMB, 3aMeansoT
hoKycnpoBKy BONM3KN 1 yCcKopsitoT hOKyCMpPOBKY BAanb.
HacTpoika ramma-KpnBom KacaeTcs Kak
aBTOMaTU3MPOBAHHOIO POKyca, TaK U Py4YHOro
ynpasneHus hoKyCcom.

Bnok 3HaueHue dokyca Ha 6eCKOHEYHOCTb NOSIBIISIETCS
TONbKO TOrga, Korga B peXxume pyydHon hOoKyCUPOBKHN
aKTMBUPOBAH PeXnM (POoKyCMpPOBKM HA GECKOHEYHOCTb.
MogpobHee o pexnme hoKycMpoBke Ha GECKOHEYHOCTD B
paspene 1.2.3.6.

1.2.3.5. KHonka aBTOMaTU3MpOBaHHOW OOKYCUPOBKN BOMN3b N YCTAHOBKW HUXKHETO
npeaena Konbua-perynaropa

KHonka aBTOMaTM3MpoBaHHON hokycnpoBkM B6NM3b (5) npegHasHaveHa onsa crtapta
aBTOMaTUYECKOro ABMXEHNS perynatopa pyyHoro hokyca BHU3. [NepBoe HaxaTue 3anyckaeT
OBWXeHne, NOBTOPHOE HaXkaTne oCTaHaBNMBAaET ABUKEHUE.

YoepxaHue 3Tor KHOMKU NPUBOAUT K NepeHasHadYeH o HUXKHEro npeaerna perynaropa
pYy4HOro (M aBTOMAaTU3MPOBAHHOIO B T.4.) hokyca. Pokyc He ByaeT 3axoauTh 3a 9TOT Npeaen.
B aTOM cnyyae KonbLo-perynatop HUKaK BU3yanbHO HE MEHSIETCHA, HO HUXKHWUIA npegen
Tenepb UMeeT HOBOE 3HayeHwue. T.e. HOBbIM X0 KOfbLia pacTArMBaeTCcs Ha BCKO OpPaHXeBYHO
obnacTtb. [NNoBTOPHOE yaepxaHne copacbiBaeT HKHUIA Npegen.

1.2.3.6. Pexxnm ooKycuMpoBKn Ha 6ECKOHEYHOCTb

JlaHHbIN pexum npeaHasHadveH Ons Tex annapaTtos, Y KOTOPbIX NPU NpUBeaeHUM
KorbLia-perynsitopa B camoe BepxHee MosioXeHne He cpabaTbiBaeT pokycupoBka Ha
GeckoHeYHoCTb. T.e. fanbHne o6bekTbl Ha 306paXkeHnn ocTatoTcs He B OKycCe.



3pecb Haoo 00paTUTL BHUMaHWUe, YTOOb! He ObiNT BbICTABMNEH BEPXHUI Npeaern
KONbLIa-perynaropa.

AKTUBaLMs 4aHHOIO pexnumMma NpMBOaUT K TOMY, YTO ohuLmnanbHbIi BEpXHUIA Npeaen
CHMMaeTCA 1 BbicTaBnsieTcd B 3HadeHne 0.0 nnu paHee coxpaHeHHOE Morb3oBaTeneM, Kak
3HadeHne poKyCcupoBKkM Ha BECKOHEYHOCTb. JTO NO3BOMSET YBECTU DOKYCUPOBKY Ha TOT
YpOBEHb, KOTOPLIN HaxoauTcs 3a npegenamMmu ouumanbHbIX rpaHuL pyvyHoro dhokyca. Takum
00pa3om NosiBNSeTCA BO3MOXHOCTb HACTPoUTb OKYC Ha GECKOHEYHOCTb.

[eakTnBaums gaHHOro pexxmma copacbiBaeT pyvyHon oKyC B odomumanbHbie npegensl.
[aHHbIA peXumM CTOMT BOCNPUHMMATD UCKITIOYMTENBHO KaK “KOCTbINb” ANs TeX annapaTos,
NPOMN3BOAMTESNb KOTOPbIX HE NO3abOTUICS O TOM, YTODbI yKa3aTb KOPPEKTHbIE Npeaensl
PYy4HON hOKYCUPOBKM Tak, YTOObI OHM CoBNagany ¢ BO3MOXHOCTSIMU aBTOMaTU4eCKOro

dokyca.

1.2.3.6.1. HCTpyKUMS 4Na MakcMmaribHO yaoBHOM HAacTPOVKK pexnma

1. Bkrnoyaem 0ObIYHbBIV PEXUM PYYHOWN
G OKYCUPOBKU.

2. Yb6expaemcs, 4To BCe npeaerbl
(POKYCUPOBKWN CHATI, T.€. CTPENKN BBEPX U
BHU3 HE NOACBEYEHbI OPAHXEBLIM.

3. OTKpbIBaeM MEHI0 HAacTpoeK OKYCUPOBKN 1
BbICTaBMsieM raMma-kpumByto B 3HadeHue 0.3.
Taknm obpasom perynatop B BEPXHUX
NONoOXeHusAx byaeT MeHATb 3HaYeHUs
MeLneHHEN, YEM B HKHUX.

4. YBOOWM KOMbLO-PErYNSATOP MakCcUManbHO
Gnn3ko k BepxHeMmy npeaeny, Ho He Ha
MaKCUMyM.



Yaep)xaHneM CTPEnku BHU3 onpeaensiem
BbIOpaHHOE MONOXEHMNE HXKHUM Npenenom,
CTpesnka AomKHa NoACBETUTLCS OPaHXEBLIM,
N CHM3Y 3KpaHa nosiBuTcs cooblueHne o
TOM, YTO HWXKHUI Npenen yCTaHOBMEH.
Tenepb y Hac Becb perynatop paboraer oT
no4ytn BepxHero npegena o 0.0. T.e. mbl
NMeeM BO3MOXHOCTb MaKCMMarnbHO TOYHO
HaCTpPOUTb POKYC Ha BECKOHEYHOCTb.

Bkntoyaem pexum ¢boKyCUpOBKM Ha
0eCKOHEYHOCTb 1 C MOMOLLbIO
KonbLa-perynsitopa sblbvpaem nonoxeHue,
KOTOpoe AaeT MakCuMarbHY pe3koCcTb
caMblX AanbHUX 06bEKTOB.

Mocne Toro, Kak Mbl BeIGpanu To
NoNoXeHne, KOTopoe AaeT MakCumarnbHYyo
PEe3KOCTb CambIX AanbHUX 0ObEKTOB, HAM
HaJo ero coxpaHuTb. [N 3Toro Mol
OTKpbIBAaEM MEHIO HAaCTPOMKN pokyca U B
CaMOM HU3Y OTKPbIBLLErOCs OKHA XMEM Ha
WKOHKY AuckeTbl. Cuctema nepecnpocur,
XOTMM N Mbl NepesanncaTtb cTapoe
3HauJeHue.

Mocne nooTBEPXXAEHMUS B peXume
POKYCUPOBKMN Ha BECKOHEYHOCTb BEPXHUM
npegenom Gyaet To 3Ha4YeHne, KOTOPOE Mbl
TONbKO YTO COXPaHMUIN.

MOXHO CHATb HUXHWUIA Npeaen 1 NpoBepuTb
Kak paboTaeT hoKycMpoBKa Ha
OEeCKOHEYHOCTb.



1.2.4. MNpubnumxeHne/otganeHne yepes ULMdpoBon Kpon

YeTBepTasn KHOMKa — pexunm npubnumkenunsi/otaanexms. [lJaHHast KHonka MOXeT MMeTb
HECKONMbKO MKOHOK B 3aBMCMMOCTM OT BbiGpaHHOro Tuna npubnmkenus. MNpubnumxexHve
perynupyetcs Konbuom (1).

MpubnmxeHne MMeeT YeTbipe pexmMma MakCMManbHOro NpUoNMXeHus.

Mpnbnmxenne oo pasmepa Buaeo no wmnpuHe. Ecnn Buaeo no wnpuHe 3840
nuKcenen, To MakcMmarnbHO BO3MOXHbIN Kpon Ha ceHcope 3840 nukcenen.

TO MakCUManbHO BO3MOXHbIN Kpon Ha ceHcope 2560 nukcenen.

MpubnuxeHne go pasmepa BMaeo genutca Ha asa. Ecnu Buageo no wupuHe 3840
nukcenen, To MakcMMansHO BO3MOXHbIN Kpon Ha ceHcope 1920 nukcenen.

MakcrumanbHO BO3MOXHOE MpUOnmKeHne, CKOMNbKO NO3BOMSOT NapamMeTpbl
Camera2 API.

. MpubnuxeHne o pasmepa Buaeo aenutcs Ha 1,5. Ecnu Buaeo no wupuHe 3840,

PexxmMbl npnbnmkeHna MOXXHO NOMEHATb B HACTponkax (CM. pasgen «MakcumansHoe
npubnvkeHne») NnNn Yepes yaepaHme KHornku Boidopa npmbnuxeHns. Kaxgoe yaepxaHue
MEHSIET PEXNMBbI MO KPYTYy.

Ha kapTuHke cnesa n3obpakeHbl Takue 3NEMEHThI
ynpasneHus:

1 — Konbuo-perynartop; 2 — KHonka 0AHOBPEMEHHOIO cTapTa
dokyca n npubnwxerusd; 3 — KHornka aBToMaTn3npoBaHHOIO

npnonmxexus; 4 — KHonka MeHt0 HacTpoeK npubnukenus; 5

— KHonka adBTOMATU3MPOBAHHOIO OTAANIEHUA.

1.2.4.1. KonbLo-perynsartop

HanpaeneHus konbua-perynsitopa (1): BBEpx — NpnbnmnsnTb, BHN3 — OTA4ANUTb.

1.2.4.2. KHONKa ogHOBPEMEHHOrO cTapTa dokyca u NpubnmxkeHns

KHonka ogHoBpeMeHHOro ctapta (2) npegHasHavyeHa ans 3anycka aBToMaTu3npoBaHHOMO
doKyca 1 aBToMaTU3nNpoOBaHHOIoO NpUbNmkeHna ogqHoBpeMeHHo. lNMogpobHee Npo 3Ty KHOMKY

B pasgerne py4yHoro dokyca.



1.2.4.3. KHONKa aBTOMaTU3MPOBAHHOIO NPUBNMKEHNS

KHonka aBTOMaTtu3npoBaHHOro npuonmkeHus (3) npegHasHaveHa ans crapra
aBTOMAaTUYECKOro ABMXEHMUS perynstopa npubnumkeHns seepx. lNepBoe HaxxaTue 3anyckaeT
OBWXeHne, NOBTOPHOE HaXkaTne oCcTaHaBNMBAaET ABUKEHUE.

YaoepxxaHue 3TOM KHOMKN NPUBOAUT K NepeHasHadYeHuo BEPXHEro npegena perynstopa
PYyYHOro (M aBTOMAaTU3MPOBAHHOIO B T.4.) NpubnuxkeHuns. MNpubnuxkeHne He Byget 3axoauTb
3a 9TO0T nNpeaen. B aTom cny4vae KonbLOo-perynstop HUKakK BU3yasnbHO HE MEHSAETCS, HO
BEpPXHUIM Npefen Tenepb MMeeT HOBOe 3HadYeHue. T.e. HOBbIN X0 KoNnbLa pacTarmBaeTcs Ha
BCIO 3eneHyto obnactb. MoBTOpHOE yaepxaHue cOpacbiBaeT BEPXHUIN nNpegen.

1.2.4.4. KHONKa MEHI0 HAaCTPOEK NpUBNmKeHns

KHoMnka MeHto HacTpoek NpuonuxeHns (4) BoidbiBaeT
MEHIO C BCErO, Ha AaHHbIN MOMEHT, ABYMSI NYHKTaMM:
CKOPOCTb U ramma-KpuBasi.

CKopocTb — 3TO BpeM4, 3a KOTOpoe perynsatop
NpuBnmxkeHns npeogoneeT pacCcTosiHME OT HUKHEro
npegena oo BepxHero (Mnv o6paTtHO) Npu HaxaTum Ha
KHOMKM aBTOMaTu3npoBaHHOro npubnmkenns (3) u (5).
CKOpOCTb He y4MTbIBAET HacTosLLEe NONOXeHne
perynsTopa, Bceraa paccyuTbiBaeTCcs ¢ y4eTOM BCEro
npoMexyTKa.

lamma-kpuBasi NO3BONAET HEMHOIO UCKa3nUTb CKOPOCTb
ABWKeHUA npnbnmxerns. 3HaveHune 1.0 BbINONHAET
NMHenHoe ABMXeHne NpUBNmKeHns, T.e. CKOPOCTb
N3MEHEHMS paMKX COBMagaeT CoO CKOPOCTLIO
nepemelleHuns Konbua-perynstopa (1). 3HaueHus Huxe
1.0 yckopsoT ABWXKeHVE NpubnmxeHns B Havarne u
3amMeansT NpubnmxkeHne B koHLUe. 3Ha4veHus Bobiwe 1.0,
HanpoTuB, 3amMeansaT NpubnmxeHe B Hadane u
YCKOPSAIOT NpubnmkeHne B KoHUe. HacTponka
raMma-KpmBOWN KacaeTcsi Kak aBTOMaTU3nNpOBaHHOIO
NPUBNMKEHUS, TaK U PYYHOIO yNpaBneHus
npubnuxeHnem.

1.2.4.5. KHonka aBTOMaTM3npoBaHHOIO OTAaneHus

KHonka aBTOMaTu3npoBaHHOro otaaneHus (5) npeaHasHadeHa Ans crapta aBToMaTUyeckoro
ABWXEHUN perynstopa npubnmkeHust BHU3. MNepBoe HaxaTune 3anyckaeT OBMKEHUE,
NOBTOPHOE HaXxaThe OCTaHaBMNMBAET ABMKEHME.

YnepxxkaHue 3To KHOMKU NPUBOAUT K NepeHasHavyeHuo HUXKHero npegena perynstopa
PYYHOrO (M aBTOMAaTU3MPOBAHHOIO B T.4.) NpubnmkeHus. OTaaneHne He ByaeT 3axoamTb 3a
3TOT npegen. B aTom cny4yae KonbLo-perynaTop HUKaKk BU3yarnbHO HE MEHSIETCS, HO HUXKHWIA
npeaen Tenepb MMeEeT HOBOE 3HaYeHue. T.e. HOBbI XOf KOMbla pacTArMBaeTcs Ha BCHO
3erneHyto obnactb. [MoBTOpHOE yaepkaHue copacbiBaeT HMKHUI Npeaen.






1.3. 30Ha HaCTPOEK NPUNOXeHNA, 3annucn n gocTyna K
3anncaHHbIM BUgeodgamnnam

1 — KHonka BbI30oBa cnmMcka 3anncaHHbIX Buaeodannos; 2
— KHonka Bbi3oBa MeHI 06Lumnx HacTpoek; 3 — KHonka
Bbl30Ba MEHIO HACTPOEK B1AEeO 1 koaeka; 4 — KHonka
Bbl30Ba MEH HACTPOEK MUKPOdIOHa 1 3BYKa; 5 — KHomMka
nepekntioyeHns amadparmbi.

KHonku 1-4 Ha 3kpaHax ¢ ManeHbKMM paspeLleHneM UnNn B BEpPTUKaIbHOM
OpUeHTaLMN MOryT ObITb CNPATaHbI NOA, OAHY, N300paXKeHHYIO creBa.



1.3.1. KHOMKa Bbl30Ba cnucka 3annucaHHbIX Buaeodannos

KHonka BbI3oBa cnucka 3anvcaHHbIX Buaeodannos (1) OTKpbIBaeT OKHO NPOCTENLIEro Buaa
CO CMNCKOM paHee 3anucaHHbIX Buaeodannos.

OcobeHHOCTbIO 3TOrO CnMcKa ABMSAETCS TO, YTO CNUCOK dhannos oTobpaxaeTcs B
3aBMCMMOCTU OT BblbpaHHOro HakonuTens. Ecnv B AaHHbIM MOMEHT BbiGpaHa KapTa namsaTi,
TO CnNUcok hannos ByaeT oTobpaxaTbes ¢ kKapTbl NnamATh. Ecnn BeibpaHa BHyTPeHHASA
namsaTb, COOTBETCTBEHHO, oTOBpaxaTbcsa OyayT dannbl U3 BHYTPEHHEN namATh. 3akpbiTb
OKHO MOXHO, HaXaB Ha KpPeCcTUK crpasa CHU3Y.



1.3.2. KHonKa Bbl30Ba MeH0 0OLLMX HACTPoeK

KHonka meHio obLmx HacTpoek (2) OTKpbIBAET OKHO HACTPOEK, KOTOPOE CoaepXuT B cebe
HaCTPOWNKN BUOOUCKATENS, MEXaHU3MOB YNpaBneHus, nHtepdenca n gpyrme, He
OTHOCSALLMECS K HACTpOoKrKe KaMephbl, kogeka, MUKPOdoHa U 3ByKa.

Hwke Mbl pacCMOTPUM Kaxa bl MYHKT MEHIO OTAENbHO.

1.3.2.1. Pasgen «HacTtpouvkn Bugouckatensa»

Q70T pasaen cogepuT B cebe HAaCTPOMKKN TOro, Kakoe U3obpakeHne, Kakme MHanKaTopsl
nonb3oBaTenb BUOUT Ha 3KpaHe. Hke Bbl HAaeTe onucaHne NyHKTOB MEHI0 JaHHOro
pasgena.

1.3.2.1.1. Nponyckatb Yepe3s GPU

Bca nHankauma n MmaHnnynsaumm, kacarmwmecs nsobpaxeHus, TpebyoT ucnono3oBaHne
rpadonyeckor NPoLEeCCoOpPHON eanHuLbl. HO 0OQHOBPEMEHHO C STUM MOBbLILLAETCHA Harpy3ka Ha
TenedoH. NoaTomy B 3TOM MYHKTE MEHIO ECTb TPpW 3HAYeHU BMecTo AByX: Hert, [la, Tonbko
B pexume npeanpocMmoTpa.

3Ha4veHune «HeT» oTkniovaet nponyck curHana sugouckatens yepes GPU. B atom pexume
HEeT BO3MOXXHOCTUN UCMNOMb30BaTb MHOMKATOPLI 1 MOAUMUKATOPLI N306paKeHUs.

3HaveHune «[a» BKOYaeT nponyck curHana sugonckatens Yyepes GPU. B atom pexume
BuagovckaTtenb pabotaet yepes GPU un B pexxume npeanpocMoTpa, 1 B peXxnme 3anucu.
Ecnu B MmeHIo HacTpoek Bugeo BbibpaHo «[ponyckatb (Bugeo) Yyepes GPU», To gaHHoe
3HaYeHne NPUMEHSETCS NPUHYANTENBHO U HE MOXET ObITb U3MEHEHO.

3HauyeHune «TomnbKo B pexmnme npegnpocMoTpa» OTKIYaeT NPonycK curHana Bugovnckarens
yepe3 GPU npwu ctapTte 3anucu, oo 3anucu Buaonckartens paboraet yepes GPU.

OTaenbHO CTOUT OTMETUTDL, YTO Ha BCeX MOOUIbHLIX ycTponcTBax ¢ OC Android Bepcun 11 u
BbiLLE 3TOT NYHKT MEHIO NepeBeaeH B 3HadYeHne «[Ja» NpuHyauMTENbHO, CKPbIT, U HE MOXET
ObITb U3MEHEH.

Mpwn BKNOYEHMM Nponycka curHana sugonckarens yepes GPU, aBTomaTnyeckun BKIo4aoTcs
BCe paHee BblbpaHHbIe HAaCTPOWKK, KOTopble TPebytoT aAnga ceoen pabotel GPU.

1.3.2.1.2. HaakpaHHbI LUT (M0 BO3MOXHOCTW)

Mpu NnpumeHeHun Log-npodunsa K n3obpaxeHuto, n3obpaxeHme CTaHOBUTCSA CepbIM,
TYCKITbIM, YTO genaet ero 6onee CrioXxHbIM ANt KOHTponsa. B gaHHOM MyHKTE MOXHO
BblOpaTh B Kakyto ramma-KpmBYy0 KOHBEPTUPOBATL N30bpaKeHne Bugouckatens aona donee
yao6Horo koHTponsi. CTouT 3ameTuTb, 4To LUT MOXeT NpuHyauTEnbHO OTKIIOYaThCs, ecnm
ans Bbl6paHHoro Log-npodmnsa HEBO3MOXHO BLIBECTU OOPATHYHO KPUBYIO.

Mpu BkntoyeHun LUT, npu ycnosumn, 4TO B AA@HHbIA MOMEHT OH paboTaeT, Ha

3KpaHe MosiBNSAETCs KpacHbIM MHAMKaTop co cnoeom «LUT». OguHo4vHoe
KacaHue gaHHoro nHgukatopa otkntodaet LUT, nHgmMkaTop CTaHOBUTCH CepbiM, NMOBTOPHOE
kacaHwue BkntodvaeT LUT, nHgmkatop cHoBa CTaHOBUTCS KpacCHbIM. BkniodeHne n oTkoveHne
LUT 4epes nHankatop BO3MOXHO TOMIbKO MpK YCIIOBUK, YTO B AaHHbLIA MOMEHT BOOOLLE
BO3MOXHO HanoxeHue LUT. Ecnu HanoxeHne HeBO3MOXHO, nHankaTop «LUT» nponagaet c
3KpaHa. YTo kacaeTcd LBETOBOro NPOCTPaHCTBa, TO OHO Npu N0OOI raMma-KpuBom
KOHBepTUpYyeT n3obpaxeHue B LBeTOBOe NpocTpaHcTBO Rec.709.
Ha gaHHbIi MOMEHT BO3MOXHbI 4 ramma-kpuBble: Rec.709 (scene), Nlamma 2.2, Namma 2.4,
sRGB.



1.3.2.1.3. lpepen paspelleHnst npu NnpeagnpocMoTpe

OnpegensieT MakcumarnbHoe paspeLueHne BuaovckaTens no BbICOTe (B rOPU30OHTaNbHOM
MONOXEHUN) B peXnmMe, Koraa 3anucb He BKNtoYeHa. [locTynHble 3HaveHus: Pasamep akpaHa
(6epeTcs BbICOTa 3KpaHa B ropM3oHTanbHOM nonoxeHun), 720p, 1080p, 1440p, 2160p,
Pa3amep Bugeo (6epetcs BbicoTa, BbibpaHHas B HacTporkax Buaeo), Makcumym (6epetcs
MakcumarnbHO AOCTYMNHasi BbICOTa Ha CeHcope B Nukcensix). He ctomT 3noynotpebnsts aton
HaCTPOWMKON, MOTOMY 4TO, YEM BbiLLe paspeLLeHne, TeM TsxKenee yCcTporucTey obpabaTbiBaTb
curHan, ocobeHHo, korga curHan nget Yyepe3d GPU. CambiM nonynspHbIM SABNAeTCS
3HadeHne 1080p, MMEHHO TakoW LLUMPUHOK (B BEPTUKANBbHOM NONOXeHun) obnagaet
GOMbLUMHCTBO 9KPaHOB MOBUIBbHBIX YCTPONCTB. Ha TakoM yCTPOWCTBE MOXHO OCTaBUTb
HaCTPOWKy No ymonyaHuio «Pasmep akpaHa».

1.3.2.1.4. lNpepen paspeLueHuns nNpu 3anncu

OnpepensieT MakcmarnbHoe paspeLleHve Buaonckatens no BblcoTe (B FOPU3OHTarIbHOM
MONOXeHUN) B pexxnme Bo BpeMsi 3anncu. [JocTynHble 3HavyeHus: Pasmep akpaHa (bepetcsa
BblCOTa 9KpaHa B ropu3oHTanbHOM nonoxeHun), 720p, 1080p, 1440p, 2160p, Pasmep Buaeo
(6epeTtcs BbIcOTa, BbiOpaHHas B HacTponkax Buaeo), Makcumym (6epetcs MmakcmarbHO
OOCTYNHasi BbICOTa Ha CEHcope B NUKcensx). OTa HacTpolka ewe 6onee koBapHa, YeM
npeabiaywas, NoToMy 4TO BO BpEMsI 3anuncy yCTPONCTBO obpabaTbiBaeT aga n3obpaxeHus
OQHOBPEMEHHO: TO, YTO MAET B KOAEK M TO, YTO OTOOpaXaeTca Ha akpaHe. CambiM
nonynsipHbIM siBnsieTca 3HadeHne 1080p, MMEHHO TaKOW LUMPUHON (B BEPTUKANIbHOM
nonoxeHun) obnagaet 60MbLUMHCTBO 3KPAHOB MOOMIBbHBLIX YCTPONCTB. Ha Takom
YCTPOWCTBE MOXHO OCTaBUTb HAaCTPOWKY MO yMonyaHuto «Pasmep akpaHay.

1.3.2.1.5. Tuctorpamma (nepeg LUT om Bugonckarens)

B 3TOM NyHKTE MOXHO BKITHOYUTb OTOOPaXXEeHUs TMCTOrpaMmMbl Ha AKpaHe AN KOHTpons 3a
akcnosnuunen kagpa. NyHkT umeet Tpu 3HaveHna: BbIKJ1, BKJ1, Tonbko B pexume
npeanpocMoTpa. lNocneaHnii NyHKT BKIOYAET rMCTOrpaMmy TOMbKO A1 COCTOSAHUA
npeanpocMoTpa, Npu cTapTe 3anMcu rmctorpaMmma OTKIIoYaeTcs 1 NponagaeT ¢ 3KkpaHa.
MMctorpamma paboTaeT 4o HanoxXeHus HaskpaHHoro LUT, T.e. ero HanoxeHne HUKaK He
BMUSAIET HA MMCTOrpaMMy, OHa NPOAOIMKAET KOHTPONMPOBATh TO N3006paXkeHne, YTo NonaaeT B
dann.

YUTtobbl ucnonb3oBatb HacTponky, GPU ansa sugonckatensa AormkeH ObiTb BKITHOYEH.



1.3.2.1.6. Tun ructorpammeil
McTorpamma umeeT aBa Tmna: SpkocTHbln U RGB.

ApKocTHas rmctorpaMmma Ucnornb3yeT MEXaHU3M BblCYNTbIBAHMSA
SIPKOCTM KaXO0oro NMKCENs U CKnagbiBaeT NoslyYeHHble 3HaYeHUs
B rpaduik.

RGB ructorpamma paccumtbiBaeT SPKOCTb A4 KaXKA0ro KaHana
RGB otaenbHo 1 oTobpaxaeT anst KaXkaoro oTAenbHOro kaHana
CBOIO ructorpammy. MecTta HanoXxeHus rmctorpaMmm
cymmunpytotcs. KpacHeln ¢ 3eneHbiM AatoT XKenThbli LBET, CUHWIA C
KpacHbIM — PO30BbLIN, CUHUI C 3eMeHbIM — BUPHO30BLIN, BCE
BMecTe — GenbIn.

1.3.2.1.7. EV cueHsbl (nepeqg LUT om Bugonckarens)

Ha naHHbI MOMEHT HaCTpOIZKa OTKITKOMEeHa, HaxoauTcAa B CTagumn paspa60TKV|.

1.3.2.1.8. Temnepatypa cueHbl (nepeg LUT om Bugonckarens)

HacTtponka BkrntovaeT nHamkaTop Temneparypbl cueHbl B KenbBuHax. [ns oueHkn
TemMnepaTypbl CLUEHbI UCMOMb3YyeTCs U3obpaxxeHne, nepegaBaemMoe Ha BUOOUCKATENb.
OueHka Temnepatypbl HAKaK He cBA3aHa C BblIOpaHHbIMU HACTPOMKaMM KOMMEHCaLUK
Temneparypbl, HUIKOMM 06pa3om He oTobpaxaeT BbibpaHHbIE HACTPOWKKN, HO NapameTpbl
©anaHca 6enoro B HaCTpOMKax CeHcopa BAMSIKOT Ha 3aneyaTiieBaeMyto CLEHyY, a 3HauuT
nHaunkatop OyaeT pearpoBaTb Ha UX M3MeHeHue. [aHHbI MHAMKATOP BbIMNOMHAET OYHKLMIO
rpagyCcHuKa v TorbKo, T.e. MOKa3biBaeT TEMMEpAaTypy TOro, YTO BUANUT B AAHHbLIA MOMEHT Ha
3KkpaHe. CBoero poga ructorpamma tTemneparypbl kagpa. HankaTtop MeHsieT UBET B
3aBUCUMOCTU OT OTOBpaxaemMon TemnepaTypbl.

[aHHbIN NHOMKaTOpP MOXHO MCNOMb30BaTh A1 HACTPOMKN MaKCUMasnbHO

coBnagaroLLero n3obpaxeHnst Ha ABYX pasHbIX YCTPOMCTBAX. Takke AaHHbIN
NHOMKATOP MOXET ObITb MCNONbL30BaH AJ1S ONpederieHns, K Kakon Temnepatype CTpeMUTCs
aBTOMaTM4yeckasi Hactponka 6anaHca 6enoro onst KOHKPETHOM cueHbl. C NOMOLLbIO aHHOrO
nHAMKaTopa MOXHO BblOpaTb Ang cebs xenaemyio TemnepaTypy 1 BelopaTb Takme
HacTporku 6anaHca 6enoro, 4Tobbl NONYYNTL CLEHY B XXernaemoun TemnepaType.
HacTtpowka nmeet Tpu 3HadeHus: BbIKJ1, BKJ1, Tonbko B pexume npeanpocmMoTpa.
lMocnenHas HAcCTpoKKa OTKMNIOYaeT U3MEPEHME TEMMEPATYPbI CLEHbI BO BPEMS 3anncuy,
4yTOObI CHM3UTL HarpyskKy, T.e. UI3MepeHNe TemnepaTypbl CLueHbl TpebyeT pecypcel GPU.
N3mepeHne Temnepatypbl cLeHbl paboTaeT 4o HanoxeHust HaskpaHHoro LUT, T.e. ero
HaNOXeHWE HMUKaK He BINAET HA U3MEPEHME, MHANKATOP NPOLOSKAET NoKasbiBaTb
TemnepaTypy TOro n3obpaxeHus, 4To NonageT B hawn.
YTtobbl ncnonb3oBatb HacTponky, GPU ans Bugonckatensa AomKeH ObiTb BKITHOYEH.

1.3.2.1.9. ®okyc-nuKMHr

HacTpoiika Bko4aeT NOMOLLHMKA A5ist 6onee To4HOM OoKyCUpoBKU. POKYC-MUKUHT
paboTaeT Ha OCHOBE MeToAa Noncka KOHTPACTHbIX rpaHuL, 06bLEeKTOB, MO3TOMY Haa0 MMETL B
BMAY, YTO B TEMHbIX MANIOKOHTPACTHbIX CLIEeHaX OH MOXET paboTaTb HETOYHO UMK He
paboTtatb BoOOLWEe. Ha akpaHe (hOKyC-NMUKUHT BbIMMSANT Kak LBETHas (Yalle xxentas B
TEMHbIX YacTaX Kagpa U CUHASI B CBETNbIX) 06BoAKa KpaeB 06bekToB. B mecTe hokycnpoBku
00bI4HO MOXHO HabntogaTtb 6onblue Menkux o6Boaok. [oBoamBe perynsatop dokyca



Tyaa-o6paTHO, MOXHO MOHATb, Kak NepemMelLaeTcs 30Ha POKYCUPOBKM.

MeHsATb UBEeT POKyC-NUKNHIa Henb3s. B 06bIYHOM pexxrMe NoAcBeTKa XXenToro LBeTa, B
OJHOBPEMEHHO BKIMIOYEHHOM PEXUME CNEeKTPO30HMPOBAHMA UMEET KOMMNINEMEHTapHbIN LBeT
MO OTHOLLIEHUIO K LIBETY CMEKTPO30OHUPOBaHUS.

dokyc-nMKuHr umeeT Tpu 3HadveHus: BbIKI1, BKJ1, Tonbko B pexume npeanpocMoTpa.
MocnegHas HacTpoKnKa OTKNOYaET POKYC-MUKMHI BO BPEMS 3anMCK, YTOObI CHU3NUTL
Harpysky, T.e. (ooKyc-NUKUHr TpebyeT pecypcbl GPU.

YT106bI Mcnonb3oBaTb HacTporky, GPU ona Bugonckatenst 4OMMKEH ObITb BKIOYEH.

1.3.2.1.10. Oto6paxaTb POKYC-NMUKMNHT

HacTtponka, koTopas ykasbIBaeT, korga otobpaxaTtb POKYC-NMUKMHT, €CNN OH BKITHOYEH.
HacTpoinka nmeet asa 3HadeHus: lNpu kacaHnM Koneca pyyHoro dpokyca u NoctoaHHo. MNpu
BblGOpe NepBOM HACTPONKM POKYC-MUKUHT OTOBpakaeTcsa TONbKO Noka nanew, oneparopa Ha
Konece py4Horo dokyca. Npu Beidope BTopon HAacTponku (MocTostHHO) POKYC-MUKMHT
oToOpaXkaeTcs NOCTOSIHHO.

1.3.2.1.11. Cnna coKyc-nNnKnHra

Yem BbliLLEe YMCIIO, TEM KUPHEE NOACBEYMBAOTCS KOHTPACTHbIE FpaHuLbl 0ObeKTOB. YeM
TEMHee CLeHa, TEM Bbllle PEKOMeHAYEMOE 3Ha4YeHMe. 3Ha4YeHne no ymonyaxmio 2.0.
Mpw ycuneHun ooKyc-NKMHra camo N306paxeHne MOXET CTAHOBUTCS XKENToBaTbIM,
noacBeYvMBasi He CUIMbHO 3aMETHbIe AeTanw.



1.3.2.1.12. Skcno-nuknHr (nepeq LUT om Bugouckatens)

HacTtponka HaknagbliBaeT BM3yasrbHbI KOHTPOSb 3a IKCNO3uLmen Npsamo Ha n3obpaxeHue.
HasBaHa ob6ule, 4ToObl NOABECTU NOA €€ NOHATME (Ha SAHHbI MOMEHT) ABa TUNa KOHTPOSS:
3e0py n cnekTposoHupoBaHue (false color). Hactponka umeet Tpu 3HadyeHms: BbIKI, BKJ1,
TonbKo B pexxMme npeanpocMoTpa.

MocnegHaa HAcCTponKa OTKNIOYAET SKCMO-NMUKUHI BO BPEMS 3anncu, YTobbl CHU3UTb Harpysky,
T.€. 9KCNo-NUKMHr TpebyeT pecypcbl GPU.

OKCNo-NUKUHT paboTaeT A0 HanoeHus HaskpaHHoro LUT, T.e. ero HanoXeHne HUKak He
BMNMSIET HA OTOOpaXKaemMyo MHAMKALUMIO, SKCNO-NUKMHI NPOAOIHKAaET NoKasbliBaTb NHAMKALMIO
TOro nsobpakeHus, Yto nonaget B dann.

I'maBHasg OCOOEHHOCTE SKCHO-NMKMHI'AG HOPMIIOXEHMS mcproZ4fps B TOM, YTO
OH cTpeMuTCs paboTaTs B nperejlax BO3BMOXHOCTEMN CeHcopa, M pearupyer
Ha MCKYCCTBEHHOE [OBBIIEHME TOYKM YEPHOI'O MJIM IOHMXEHME TOYKM O6eJIoI0
rmocpencrTBoM Log-mpoduins (ramMa-xpmBoOr) . UTO STO 3HAUMT? 5TO 3HAYUUT,
yTO KOoI'ma ramMa-kpuBas Log-npodmis mnoHmxaeT Touky 6esoro co 100% IRE
o, Hanpmumep, 70% IRE, 5KCHO-INMKMHI HAUYMHAET IIOKA3hBAaTHL IIepecBeT Ha
ypoBHe 70%, He ocTapjseT ero Ha 100%. T.e. ngmanazoH Mmexny depHbM 0%
u Geqem 100% cyxaercs mo gmanazoHa 0—70%. 5T0 HNpaBMIBEHO, HOTOMY YTO
BCE MaHMUIIYJIALMY I'aMMa—KPUBEMY [IPOUCXOOAT Ha YpoBHe RAW-curHasma, yXe
T"OTOBOI'O CHMI'HajIa C CeHcopa CO BCeM HEeINOSKCIOHUPOBAHMUEM U
nmepecBeTaMyu. YUYMTEBAS 5TO, I'AMMAa—-KPHUBOM HEBOBMOXHO «BEITSIHYTE» TO,
YTO HaxXOOMTCS 3a HnpenejiaMy BO3MOXHOCTEMN ceHcopa. Ecim Ha ceHcope
BEIOMTEI CBETa, TO HMKAKOE IIOHMXEHMEe TOYKM OeJIOI'O BEIOMTEIE CBETa HE
BepHeT. A 5TO BHAYMUT, YTO SKCHO-NMKMHI 00sS3aH CJIEJOBATH 3a
MaHUIIYJIAOMSAMM TOYKOM 6ejioro, YTOOE OHNepaTop BMUIEJ PEAaJIbHYyKn KapTHUHY
nepecBeToB. ToO Xxe caMoe KacaeTcsa TOYKM YEePHOI'O. Mbl CTpeMuMCsa
onpernesaTes I'PaHMIE SKCIO-NMKMHI'A M B aBTOMAaTHUUECKOM PDEXUME
BSKCHOBUIIMM.B aBTOMaTHMUYECKOM PEXMME SKCHO3MUIMY ONpenejiiTh
MCKYCCTBEHHOE M3MEHEHME TOUYEK YEePHOI'O M OeJjIor0 CJOXHEee, NO3TOMY



MOI'YyT INPOMCXOOUTE cOom. Hamnpmmep, ycTporcTBa Samsung B pexume 10 6ur
KaK aBTOMaTHMYECKYI I'aMMa-KPUBYK MCIOJB3YIT KpuBYIK PQ (1 TO He
HacTosmymn) , ¥y KOTOpOM Touka 6ejioro MHOHmXxeHa no npumepHo 70% m3z 100%.
SKCHO-NMMKMHI CTapaeTcs STO ydyecTk. B ciayuae Cc ycrporxcrBamyu Xiaomi,
aBToOMaTHMYECKas I'aMMa-KpuBas yaie Bcero ocraercs Rec.709. M sTo
SKCHO—NIMKUHI CTapaeTcs y4ecCThb.

YT10o6bI Mcnonb3oBaTb HacTporky, GPU ona Bugonckatensi 4OMMKEH ObITb BKIOYEH.

1.3.2.1.13. Bng sakcno-nuknHra

[aHHasa HacTpoWika AaeT BO3MOXHOCTb BblibpaTh, B KaKOM BMAE ONeparop XOo4YeT
KOHTPONMpOBaTb 3KCMo3numio. Ha AaHHbIM MOMEHT cyLlecTByeT ABa Buaa: 3ebpa u
cnekTpo3oHunposaHue (false color).

1.3.2.1.13.1. 3ebpa

3ebpa npeacTasnseT n3 cebs KpacHble, HAaKMOHeHHbIe BNpaBo, Nonockl B MecTax
nepeceeToB

n CBeTJ'IO-FOHy6bIe, HaKIMTOHEHHbIE BJ1€BO, NOJ10Cbl HEMHOIO ,D,pyr017| TOJILWUHBI B MeCTax
HEeOO3KCNOHNpPOoBaHUA.



3ebpa nomoraet onepaTopy BblOpaTb GanaHc Mmexay caMmbiMy TEMHBIMU U CaMbIMK
CBETMbIMU y4acTKaMu, a Takke BblOpaTb, YeM NOXEPTBOBATb, a YTO 00a3aTenbHO
COXpaHUTb.

1.3.2.1.13.2. Cnekmpo3oHuposaHue

CnekTtpo3oHupoBaHue (False Color) — 310 BblgeneHne Mect onpegeneHHon ApKocTu
onpeneneHHbIM LiBETOM.

Kak pacnpenensitotcs LBeTa Nno sipKoCTsIM MOXXHO NMOCMOTPETbL Ha Avarpamme nog,
rmctorpaMmoini. [Ins aToro ructorpamMmma AormkHa ObiTb BKITHOYEHaA.

MepenucaTtb BUA 3KCMO-MUKMHIA MOTYT CneumanbHble KHOMKM B 30HE HAaCTPOMKM SKCMO3ULIMK
(nogpobHee B pasgene «30Ha HACTPOMKN M KOHTPOMS SKCMO3ULIMNY» ), HO TONbKO Ha BpeMs
AaHHown ceccuu. Mocne Bbixoda U3 NPUITOXEHMS 1 BO3BPALLEHUS 06paTHO BUA 3KMO-NMUKMHIa
OyaeT cOpoLLeH Ha TOT, YTO yKasaH B HacCTponKax.



1.3.2.1.14. HWXHUI 1 BEPXHUI Npeaensb!

B naHHOM NyHKTE MEHI0 MOXHO yKa3aTb YPOBHM, Ha KOTOpbIX OyaeT cpabaTtbiBaTh 3e6pa.
Uem BbilLe 3HAYEHNE HWXKHErO npeaena, Tem bbicTpee ByaeT cpabaTbiBaTh 3ebpa ans
HeJ03KCMNOHMPOBaHHbLIX 0bnacTten. Yem Hxe 3Ha4eHne BeEpXHero npeaena, Tem GbicTpee
Oyaet cpabaTtbiBaTh 3e6pa A4S NepeaKCnoHNPOBaHHbIX obractein. Mbl pekoMmeHayeM
BbICTABMNSATb 3TN 3HA4YEHUS C HeGONbLUMM 3anacom.

1.3.2.1.15. OTo6paxaTb 3KCNO-MUKNUHT

HacTtponka, koTopas ykasblBaeT, Korga otobpaxaTb 3KMNO-MUKUHE, €CIAN OH BKITHOYEH.
HacTpowka nmeet gsa 3HadeHus: Npu kacaHum koneca ISO n MNoctosiHHO. MNpu BeIGOpE
nepBOW HAaCTPOMKM IKCMO-NNKMHI OTOOpaXkaeTcs TONbKO MoKa naneL oneparopa Ha konece
ISO. Mpu BoIGOpe BTOPOW HacTponku (MoCTOAHHO) aKCMO-MUKUHI OTOBpaxaeTcs NOCTOAHHO.
Mepenucatb pexum paboTbl IKCNO-MUKMHIA MOTYT creumarnbHble KHOMKM B 30HE HAaCTPONKK
akcno3nuum (nogpobHee B pasgerne «30Ha HACTPOMKN N KOHTPONST SKCMO3NLMNY ), HO TOJbKO
Ha BpeMms JaHHou ceccuun. ocne Bbixoda U3 NPUNOXeEHNs U BO3BPpaLLEeHNss 0BpaTHO pexum
oTobpaxeHus aKno-nNuknMHra Byget cOpoLLeH Ha TOT, YTO yKasaH B HaCTpOMKax.

1.3.2.1.16. Be3onacHaga obrnacTb

[aHHasa HacTpolka No3BoNSET yKasaTb nponopuun 6esonacHom obnacTtu, 3a npegensol
KOTOPOW yBOOUTb OOBbEKT ChbEMKM HexenaTtensHo. Bropoe 3HayeHue nocne BbIKJ1, «[lo
pa3mepy BuaouckaTensy, He HeceT HUKaKoW Nonb3bl U 6bINo BBEAEHO MO npocbbe
nonb3oBaTtesnien YMCTo B AeKOpaTUBHbIX Lensx. HekoTopbiM 3T0 NnoMoraeT BUAETb rpaHnLbl
Kagpa Ha APKOM COfHLE.

Mpwn BKIIOYEHUN JAHHOW HACTPOKKK Nponopuun 6ezonacHom obnacTu BAMCLIBAKOTCS B
nponopunn B1aeo (Mo ymonyaHuio BuaonckaTernb uMeeT nponopuun sugeo). 3oHa 3a
npegenamu 6esonacHon obnacTtu cnerka 3aTeMHSETCS.

1.3.2.1.17. CeTka

Mo3BonsieT BbIGpaTh PUCYHOK HaNpaBnsoLWmMX AN obneryeHmst noctpoeHust kagpa. Cetka
BCerga Brn1CbIBAeTCs B pasMepbl BUAOUCKaTenNs, ecnv oTkNodeHbl 6e3onacHas obnactb Unm



AeaHamopdmpoBaHue.
Ecnun BkntoueHo geaHamopdurpoBaHue (CM. onucaHme criegyoLwero nyHKkTa MeHK), To ceTka
BMMCbIBAETCS B 30HY AeaHaMOP(MPOBaHHOIO (CXXaToro) nsobpaxeHnsa nsobpaxeHuns.

Ecnu BkntodeHa 6e3onacHasa obnacTtb (CM. onvcaHue npeablayLero NyHKTa MeHKo), TO ceTka
BMMCbIBAETCS B pasmepbl 6e3onacHomn obnactu.

Bbibop 6e3onacHon obnactu npeobnagaeT Hag AeaHamopupoBaHMEM B MaHe
oToGpaeHusi ceTku. Mpu ogHOBpeMEeHHOM BKMOYEHUN 1 aeaHaMopdmpoBaHus, 1
6e3onacHon obnacTtu, ceTka byaeT BnucaHa B 6e3onacHyto obnacTb.



1.3.2.1.18. leaHamopdurpoBaHme

Mpu ncnonb3oBaHUM aHaMOPGOTHOW Hacaaku ANg TenedoHa JaHHas HacTpoKrKa No3BonsaeT
BEPHYTb UCKaXXeHHOE NNH30M n3obpaxkeHne B n3obpakeHne ¢ npaBuiibHbLIMU NPONOPLUAMN.
[aHHaga HacTponka BNNSAET TONbKO Ha BUAOMCKATENb U He 3aTparMeBaeT 3anMcbiBaeMoe
n3obpaxeHune. Ecnu geaHamopdmpoBaHue BKIIOYEHO B HAacTporkax snaeo (1.3.3.4.2.
OeanamopdupoBaTtb B1uaeo), To AaHHas HacTponka 6roknpyeTcst U NPUHYAUTENbHO
NPUMEHSETCA TO 3HaYEHNE, KOTOPOE YKa3aHO B HACTponKax BUAEO.

Y OaHHOW HaCTPOWMKM HECKOMbKO 3HaveHui: Hert, 1.25x, 1.33x, 1.43x, 1.55x. Nepsas,
NOHATHOE Aeno, OTKM4YaeT geaHaMmopdupoBaHme. BTtopoe 1 YyeTBepTOe 3HA4YEHNS
noaxogaT HEKOTOPLIM JIMH3aM KMTaMCKOro npom3eogcTea. Mbl noctapanuck NogcTponTbCs
nopa Bce, YTO €CTb Ha AAHHbIN MOMEHT Ha PbIHKE.

Yalue Bcero gaHHas HacTpoyika UCNoNb3yeTcs B TEX Cnyyasix, Koraa npouecc
AeaHamMmopduMpoBaHNA NPoM3BoaNTCA Npu NocTobpaboTke.

YT10o6bI Mcnonb3oBaTb HacTporky, GPU ana Buagovckatenst 4OMMKEH ObITb BKIOYEH.



1.3.2.1.19. "HankaTop YpOBHS 3BYKa

BkritouaeT oTobpaxkeHne nHaMKkaTopa YpoBHSA 3BYKa Ha 3kpaHe. HacTpownka nmeet Tpu
3HaveHnsa: BbIKJ1, BKI, Tonbko B pexume npeanpocmoTpa. MHankaTtop ypoBHS 3ByKa He
TpebyeT BknoyeHHbIM GPU ans Bugonckarens, HO No NpuUYmMHE TOro, YTO OH NMOCTOSIHHO
BM3yarbHO MEHSIETCA, M TOrO, YTO B ero otobpaxeHun ydacteyet GPU, y nonb3oBartens ectb
BO3MOXHOCTb OTK/OYUTb €ro Ha BPeMS 3anucu, YTobbl CHATb Harpysky.

1.3.2.1.20. Tuin nHOMKaTopa ypoBHS 3BYKa
[daHHasa HacTporika No3BoNSET BbibpaTbh pacrnonoXeHne n BUA MHAMKaTopa YpoBHS 3BYKA.
HacTpoika nmeet gBa 3HayeHus:

FOpU3OHTanbHbIN BBEPXY;

BepTukanbHbIn.



1.3.2.2. Pasgen «YnpaBneHue»

OTOT pa3gen coaepuT B cebe HaCTPOMKM SrIEMEHTOB ynpaBsneHusi. Huxe Bbl Hangete
onucaHune NyHKTOB MEHI0 JaHHOro pasgena.

1.3.2.2.1. OcTtaHOBUTb 3anuckb MNo

OTa HacTpoika nNo3BonseT BblOpaTb METOA OCTaHOBKM 3anmucn. MoxeT ObiTb nonesHa, Korga
HaZo OOMONMHUTENBHO 3aLMTUTL 3anucb OT CIyYanHoM OCcTaHOBKU. HacTporika nmeet Tpu
3HadeHns: OOUHOYHOMY KacaHuio (KHOMKK 3anucu), [JBOMHOMY KacaHuio (KHOMKKU 3anncu),
YoepkaHuto KHOMNKK 3anncn. Mbl Hageemcs, YTo Kaxabli U3 HUX JOCTAaTOYHO NOHSATEH 6e3
AONONHUTENbHbLIX OOBACHEHWIA.

1.3.2.2.2. ABTOGNOKMpPOBKa aBTomMaTnu4eckoro 6anaHca 6enoro

[aHHasa HacTpolka no3BonsieT 3abrnokMpoBaTh aBToMaTndeckmin 6anaHc 6enoro npu craprte
3anuncu. Hactporka nmeet Tpu 3HadeHus:

«HeT» 3HauuT He BnokmpoBaTb HUKOrAaA;

Tonbko BO BpeMsi 3anucu. [Npu octaHoBKe 3anncu BrnokMpoBka CHUMaeTcs, u 6anaHc 6enoro
cHOBa paboTaeT B aBTOMaTU4ECKOM pEXUME;

OawvH pas n Haecerga. Npu nepBom cTapTte 3anucy 6anaHc 6enoro 3abnoknpyeTcs 1 gaxe
nocre OCTaHoOBKMW 3anucu 6riokmpoBka byget octaBaThbCs.

Nmerite B BUAY, 4to 6GnoknpoBka 6anaHca 6enoro CHMMaeTCcsa Npu BbIXOAE U3 NPUMOXKEHUS
(maxe, Korga NpUNoXeHWe NPOCTO TEPSET CUCTEMHbIN (DOKYC Npun nepexode 13 NpunoxXeHns
B NpUNoXeHue).

1.3.2.2.3. ABTOGNOKMPOBKa aBTOIKMNO3NLINN

PaboTtaeT no aHanoruu c aBTO6J'IOKI/IpOBKOl7I aBTOMaTm4yeckoro 6anaHca 6enoro. Mimeet
TOYHO TaKue Xe 3Ha4YeHnA N Te Xe ycrnoBud C6p008.

1.3.2.2.4. MakcumanbHoe NpubnmkeHune

[aHHaga HacTponka gybnunpyeTt dyHKLMOHaN KHOMNKK1 Bbibopa npubnmkexus (cm. «1.2.4.
MpubnwxeHwne/otoaneHve Yepes UMPOBOV Kpon»). [laHHaa HacTponka umeeT Tpu
3HaYeHus:

Makcumym. [laeT BO3MOXHOCTb NPUBNN3NTL Ha CTOSBbKO, HA CKOMbKO MO3BOSISOT NapameTpbl
Camera2 API.

[o pasmepa Bugeo (x1.0). [Jaet BO3MOXHOCTb NpMbnmM3nTb 4O pa3Mepa BUAEO Mo LWNPUHE,
Korga LUMpUHa Kpona Ha CEHCOpe paBHa LWMpUHE BUAEO, BbIGpAHHOIO B HACTPOMKax BMAEO U
Kogeka.

x1.5 oT pasmepa Bnaeo. [laet BO3MOXHOCTb NPMONM3nTb Kak B NpeablayLLeM NyHKTe, TONbKO
LWMPUHA Kpona orpaHu4mnBaeTcs WMPUHOW BUAeO Aenntb Ha 1,5. Ecnu winpuHa sBuaeo 3840
nukcenen, To MMHUManbHas WupuHa kporna — 2560 nukcenen.

x2.0 oT pasmepa B1aeo. [laeT BO3MOXHOCTb NPMOnM3nTb Kak B NpeabiayLLeM NyHKTe, TONbKO
LUMPUHA Kpora orpaHnUYnBaeTCcs NosIOBMHOM LWNPUHLI BUAeo. Ecnun wunpuHa snaeo 3840
nuKcenen, To MMHUManbHasa WwWupuHa kpona — 1920 nukcenewn.

1.3.2.2.5. ®okyc Ha BECKOHEYHOCTb

OybnupyeT dyHKUMOHanN KHOMKu Beibopa py4Horo dokyca. Ha HekoTopbIX yCTPOMCTBaX XOA
py4YHOro pokyca oTnuyaeTcs OT Xxof4a aBToMaTnyeckoro okyca. M Mbl 4acTo CribILLNM, YTO B
pexume py4yHon OKYCUPOBKM HEBO3MOXHO COKYCUPOBaTLCS Ha BECKOHEYHOCTb. OTOT




NYHKT peLlaeT AaHHyto npobremy, ecrnv Ha BbiIGpaHHOM YCTPOMNCTBE BO3MOXHO PELUNTb 3Ty
npobnemy. Beibop 3HaueHus «BKIT» nepeBoant pexnm py4yHoro pokyca B pacLUMPEHHbI
AnanasoH, Koraa CHUMaeTcsa BepXHUn npegen pokycMpoBku. PaclumpeHHbIi AvanasoH
No3BONSET AOKPYTUTb PYYHOM POKYC 4O COCTOSAHUSA «Ha BECKOHEYHOCTLY U COXPaHUTb Ero
3HayeHue Kak npeaensHoe BepxHee 3HadeHune. Korga BoibpaHo 3HaveHue «BbIKI», py4Hon
dokyc paboTaeT kak TOro npegnonaratT 3Ha4YeHWUs NpegenoB pyYHOU OKYCMPOBKK NO
nHdopmaumm B Camera2 API.

1.3.2.2.6. KHOMKM rPOMKOCTHU

[aHHasa HacTporika NO3BOMSET BKIHOYUTL peakumnio Ha HaXxkaTue KHOMOK IPOMKOCTMU.
HacTpoika nmeet nsatTb 3Ha4YEHWUIA:

BbIKIT;

Crtapt/Cton 3anucu. NprMeHsieT K KHonkam rpoMKOCTU (OYHKLMOHAMN KHOMKK 3anucu;
CtapT/CTton nporpammMmupyemslie pokyc 1 3yM. INpuMeHSaeT K KHOMKam rpoOMKOCTM
dOYHKLMOHAN KHOMKN OAHOBPEMEHHOIO cTapTa dokyca v npubnmkeHus (cMm. «KHonka
O[HOBPEMEHHOro ctapTa d)oKyca U NPUBNMKEHUsI»);

Ctapt/CTon nporpammumpyemoro okyca. Haxatne Ha KHOMKN rPOMKOCTM 3anyckaeT
aBTOMAaTU3NPOBAHHbIN POKYC B CTOPOHY BorbLuero octatka xoga. NoBTopHOe HaxaTune Ha
KHOMKM rPOMKOCTW OCTaHaBMMBaEeT aBTOMaTU3npoBaHHbIA OKYC;

Ctapt/CTton nporpammMmpyemoro npnbnmkeHuns (3yma). Haxxatme Ha KHOMKM rPOMKOCTH
3anyckaeTt aBTomMaTu3npoBaHHOE NpUbnNmkeHMe B CTOPOHY BonbLuero octaTtka xoaa.
[MoBTOpPHOE HaxaTne Ha KHOMKN FPOMKOCTM OCTaHaBNMBAaET aBTOMAaTM3MPOBaHHOE
npubnmxeHune.

HaHHasa HacTpolrika Takke pabotaet anga kHonok Bluetooth. Bluetooth-kHonku nmMuTupyoT
HaXxaTue Ha KHOMKM rpoMkocTu. Bluetooth-kHoMKM He UMUTUPYIOT KHOMKY Kamepbl. [oaTomy,
€Cnu Bbl XOTUTE 3anyckaTb 3anuncb no Bluetooth-kHonke, Bbl AOMKHbI BeIOpaTh «CTapTt/CTon
3anMcu» B AaHHOW HacTpouKe.

1.3.2.2.7. KHorka kamepbl

[aHHasa HacTpolKa genaeTt BCce TO XXe caMoe, YTO U NYHKT Bbile, C OAHUM OT/INYMEM, YTO
BCE peakuunn NpmBa3bIBalOTCS K KHOMKE kamepbl. OTaenbHbIMM KHONKaMK kKaMmepbl obnagatot
€aMHULbl YCTPOWNCTB, B YACTHOCTN CMapTdOHbI (hrpmMbl Sony.

BHumaHune! [laHHas HacTpowka He paboTaeT gnsi kHonok Bluetooth. Bluetooth-kHonkn
UMUTUPYIOT HaXXaTue Ha KHOMKK rpoMkocTu. He cywecteyet Bluetooth-kHonok,
UMUTUPYIOLLIMX KHOMKY Kamepbl.



1.3.2.3. Pasgen «MHTepdency

[aHHbIN pa3gen coaepXXUT HacTPOMKN MHTepdIeica U ero peakunin Ha N3MeHeHNsa opyrnx
HaCTPOEK NPUNOXKEHUS.

1.3.2.3.1. JleBbIi OTCTYN (BEPXHWUIA)

M3meHeHne 3Ha4YeHns B NC CABUraeT NeBYy CTOPOHY NHTepdenca K LeHTpy. OyHKUmna
nonesHa ans AByX MOMEHTOB:

Korga npuiienka ¢ HaBeCHOW NMMH30M 3aKpbiBaeT NMHTePENC;

Korga ynpaBneHue neBor CTOPOHbI HAXOAUTCA CAMLLKOM BNM3KO K Kparo 1 NpuxoguTcs
CUNBbHO 3aKpy4mnBaTh OONbLLOK Nnaney neeon pyku. [laHHasa npobrnema kacaetcs TenedoHOoB
C OYeHb TOHKOW PaMKOMN.

1.3.2.3.2. MMpaBbii OTCTYN (HWXHUR)

M3meHeHne 3Ha4YeHns B NC cABUraeT npaByto CTOPOHY UHTepdenca K LeHTpy. PyHKLMS
nonesHa, Koraa ynpasneHvue NpaBon CTOPOHbI HAXOAUTCS CAMLLKOM BrM3KO K Kpato u
NPUXoaUTCS CUNbHO 3akpyynBaTh 6oNbLLOK Nanew npaeson pyku. [laHHaa npobnema
KacaeTcs TeneoHOB C 04EeHb TOHKOW PaMKOW.

1.3.2.3.3. lNonoxeHne BepxHero 6rnoka

Peub nget o 6rioke, KOTOpbIV BKIIOMAET B cebsi pasHOro poga MHAuKaTopsbl, B T.4.
rmcTorpamMmy M KHOMKM BbICTPOro 40CTyna K HEKOTOPbIM PyHKUMSM. Bnok moxeT
pacnonaratbCs crnesa v no UueHTpy. boiBaeT yaobHO cABMHYTb 3TOT GOK B LEHTP, NOTOMY
YTO MpULLIENKA HABECHOW NMH3bI 3aKpbIBaEeT ero. [1pu nepemMeLleHnn gaHHoro 6rnoka B
LEHTP, B FOPU3OHTasIbHOM MOSIOXEeHUN nHTepderica 6rok ¢ TEKCTOBOW MHAOpMaLnen
nepemellaeTcs BHM3. B BepTukanbHom opneHTaunm nHtepderica 6rnok ¢ TEKCTOBOM
MHopMaLMeNn Bcerga HaxoguTes cneea nog 6rokom, paccmaTpmBaeMbiM B 4aHHOM MYHKTE.

1.3.2.3.4. HacTpoWku CKpbITUS OTAENBHbIX BrIOKOB UHTEpherica

[anee nayT HAacCTPOKKK, KOTOpbIE KacakTcsl paboTbl 0TOOpaeHns pasHbix 6r10KOB
nHTepdenca. Kaxapii oTaenbHbIA NYHKT OTBEYAET 3a onpeaeneHHbii 6nok. U y kaxxgoro
MYyHKTa OOHW U Te e BO3MOXHbIE€ 3HAYEHUS:

Bcerga otobpaxaTb. ITO 3HAYMT, YTO AaHHbIA 6rnok ByaeT oTobparkaTbca Bcerga.
MepekntoyaTb NO KacaHuto/cBawny. [laHHoe 3Ha4YeHe NpuBeaeT K TOMY, YTO NPU KacaHuu
nycToM YacTu nHTepdenca, gaHHbl 6rok BygeT ckpbiBaTbCs (McHesaTh). YTobbl 0To6pasnTh
Gnok cHoBa, Halo NOBTOPHO KOCHYTLCA 3KpaHa.

MepekntoyaTb Mo KacaHuo(ceanny) npu 3anncu. CKpbITb BNOK NOMYy4NTCA TONBKO BO BPEMS
3anucu. B pexume npegnpocmotpa 6rnok OyaeTt octaBaTbCsl BUAUMbIM.

Mcnonb3oBaTtb 3TM HACTPOMKM UMEET CMbICH, KOra BaM CUMNbHO MeLLaeT HarpoMoXaeHune
3MNeMeHTOB ynpaBeHnst Ha aKpaHe.



Hwxe MOXHO BMaeTb NnpoHymMepoBaHHbIMU onoku, YKa3aHHbI€ B MEHIO.

BepxHue kHonkn — 6; KHonku n3obpaxeHnss — 4; KHonkn HacTpoek — 3; YnpasneHue
dokycom/3ymom — 2; YnpasneHue akcnosunumen — 5; KHonka 3anncun — 1; Hgukatopbl —

7+8.

yI'IpaBJ'IFIﬂ 3ATUMU HaCTpOVIKaMM Y BaC €CTb BO3MOXHOCTb CKPbITb abcornoTHO BCE 9NEMEHTHI
ynpaBneHua. oT0T BapnaHT MOXeT NnogonTn TEM, KTO MblTaeTCs 3anncbiBaTb BUOEO yepes

BHELLHWI peKkopaep.

1.3.2.3.5. lNokasbiBaTb MHOPMALMIO

30ecb MOXHO BbIGpaTh MHGOPMaLMIO, KOTOPYIO Bbl XOTUTE 0TOOpasnTh B 6rioke 8 Ha

PUCYHKe BbllLle.

Ha paHHbIi MOMEHT MOXHO BblBGpaTh Takme NyHKTbl (CNeBa-HanpaBo CBEPXY-BHMU3):

PaspelueHune (pasamep BMAEO, BbiIOpaHHbIV B
HacTponkax Buaeo; geaHamopgupoBaHne unm
obpeska kagpa BnvsarT Ha oTobpaxaembln pasmep);
Kagpbl B cekyHay (ecnu BbibpaHo 3ameaneHue, ato
TOXe OyneT oTobparkeHO B MHpopmaLmm);

Kopek (AVC/HEVC);

ButHOCTb BUAEO;

ButpenTt Bnaeo;

NcTouHmk ayamo;

BuTtpent ayguo;

YpoBeHb ayano, ecnu 6bin U3MEHEH;

MNepemeHa mecTamun KaHanoB CTEPEO3BYKA;

BanaHc 6enoro (BknoyaeT B cebst Ha3BaHMe npeceTta
nnun BolGpaHHOW Temneparypbl);

MamMmma-kpuBasi, BbibpaHHas B HACTPOMKax CEHCOpa;
lamma-kpusas, BbibpaHHasa B HacTponkax GPU.



1.3.2.4. Pasgen «[lMpoyne HacTponkn»

3pecb oTobpaxeHbl HACTPOWKK, KOTOPbIE He MOMyYMIIoCh Pa3MecTUTb B ApYrnx pasaenax.

1.3.2.4.1. OpueHTauma akpaHa

[aHHasa HacTpolka nomoraeT 3abroKMpoBaThb PacnosioXeHne nHTepdenca kamepol B
HY>XHOM MONOXeHUU. HacTporka MMeEeT YeThbipe 3HaYEeHUS:

CuctemHas. MonHOCTbIO 3aBUCUT OT HACTPOEK CUCTEMBI.

lopusoHTanbHas. briokmpyeT nHTepdenc B ropusoHTanbHOM NOSIOXKeHMU, Orok Kamep valle
BCEro HaxoauTcs crieBa CBEPXY MO OTHOLLEHUIO K 9KPaHY.

BepTukanbHas. BnokmpyeT nHTepdenc B BEpTMKaNbHOM MONOXeHUN, BroK kaMmep Jalle
BCEro HaxoauTCs cripaBa CBepxy MO OTHOLLUEHUIO K 3KpaHy.

[opu3oHTanbHasa obpaTHas. bnoknpyeT nHTepdenc ropn3oHTanbHO BBEPX Horamu, 6rnok
Kamep valle BCcero HaxogmTcs cnpasa CHU3Y MO OTHOLLEHUIO K SKpaHYy.

1.3.2.4.2. ApkocTb aKpaHa

[aHHasa HacTponka JaeT BO3MOXHOCTb HACTPOUTb APKOCTb aKpaHa. HacTponka nmeet Tpu
3HavYeHus:

CuctemHas. Korga SpKoCTb 3aBUCUT OT HACTPOEK CUCTEMBI.

Bcerga makcnmanbsHas. ApKocTb 3KkpaHa Bcerga MakcumarbHas. [ns npaBuibHOro
3KCMOHMPOBAHUA N KOHTPOS 3a 3KCNO3MLMEN BO BPEMS 3arnvcu peKoMeHayeTCcsi UMEHHO 3Ta
HacTponka.

MpegonpocmoTp — MakcumarnsHas; 3anuce — cucteMHas. [pu Havane 3anvcy SpKocTb
NMepekKsito4aeTcsa Ha CUCTEMHYIO. [1pn OCTaHOBKE 3anncu B pexume npeanpocMmoTpa
paboTaeT MakcMmarnbHasa spKoCTb.

1.3.2.4.3. Hakonutenb

[aeT BO3MOXHOCTb BbIbpaTh, Kyda 3anucbiBaTh BUOEOdaNbl: BO BHYTPEHHIO0 NaMATb
TenedoHa unu Ha KapTy NamsaTw.

Ha Bepcun OC Angpoug 10 cpannbl Ha kKapTy namaTy oannbl NULWYTCA B «NECOYHULY »,
KoTopas pacnonaraetca no nytn SD://Android/data/lv.mcprotector.mcpro24fps/Files/Videos.
Bo BHyTpeHHIo0 namsitTb dpannbl nuwyTtca B DCIM/mcpro24fps.

Hauunnaga ¢ Bepcun Avgpoung 10, Bugeodannsl nuwytca B anpektoputo DCIM/mcpro24fps, a
oTaenbHble ayano WAV-cbannbl nuwyTca B anpektoputo Music/mcpro24fps. 3to oTHOCKTCS
N K BHYTPEHHEN NamMATn TenedoHa, N K KapTe namsiTu.

BHumaHune! KapTa namaTtn JormkHa COOTBETCTBOBATL TOM CKOPOCTKM, KoTopas TpebyeTtcsa ons
BbIOpaHHOro Ka4yecTBa BMAEO, YMHOXEHHOWM Ha ABa. Takke YCTPOMCTBO AOIMKHO UMETb
OO0CTaTOYHYHO MPONYCKHYIO CNOCOBHOCTL ANs nepegaym nHopmauumn Mexay onepaTmBHOM
NamATbio U HaKoNUTENeM.

1.3.2.4.4. lenntb Ha dpannbl pasMmepom (MPUMEpPHO)

[laHHas HacTporka No3BONSAET NOAENUTL 3anuUcbiBaeMbIN MaTepuan Ha dannbl
onpeneneHHoro pasmepa. Ha mHormx yctponcteax go sepcum OC AHgpouna 11 ectb
orpaHudeHue Ha pasmep Buageodanna B 4I'b. 3To orpaHu4eHne KacaeTcsl TONbKO
3anucbiBaeMbix Buaeodannos. [oaTomy, 4Tobbl NpegoTBpatuTh oWNbKN 1 Gutelie dannel,
He cTouT BbIGMpaTth 3HavyeHne «bes orpaHn4YeHnn» Ha Takux ycTponcteax. Kpome sHavyeHus,
0603Ha4YeHHOro BbllWwe, goctynHbl: 512MB, 1I'b, 2I'b, 3.7T'6 (310 3Ha4yeHue yaobHo ang
YCTPOWNCTB C OrpaHMyeHnem Ha 3anuck sugeodpanna B 4Ib).



1.3.2.4.5. 3anucb c nepekpbITUEM

[laHHas HacTpoiika paboTaeT ToNbKO NPy BbIGPaHHOM OrpaHUYeHn B NpeablayLem nyHKTe
MEHIO.

3HauyeHue «[la» no3eonsieT AybnuposaTtb YacTb KaApOB OAHOMO Kycka BUAeO B Apyroi. T.e. B
KaKoN-TO MOMEHT NULYTCS ABa (aina o4HOBPEMEHHO, U 3T ABa dhaiina byayT cogepaTtb
O[VHaKOoBbIi HAGOPOB KaApPOB, Y OAHOIO B KOHLIE, Y BTOPOro B Hayane. Mpovcxoaut
nepekpbITMe, YTOObI He NOTEPSITL HX OAHOTO Kagpa B NPOMEeXyTke nepexofa 3anvcu ot
ofHoro ¢haina k gpyromy. [lpyroe cnoBo ynotpebnsiemoe Ans 4aHHOro BapyaHta —
«BHaxnecT».

3HayeHune «HeT» npegnonaraet 3anucbiBaTh dhannbl 04MH 3a Apyrnm 6e3 obuero Habopa
kagpoB. Kaxabii cnegyowimin oan He cogepXXmMT O4MHaKoBOW YacTu ¢ npeabiayLmMm.
dannbl nMwyTes ogvH 3a gpyrum. MNpu GnaronpmsiTHbIX YCroBUsX, korga He 6bino
BblNageHnsi KagpoB, Koraa He Obino pacCUHXPOHa BUAEO CO 3BYKOM, Ha noctobpaboTke
Takue dpannbl MOXHO CKNnagbiBaTb OAMH 3a ApyruM. W mexay HAMK He JOSMKHO ObiTb
npobenoB. 3To 0cBOOOXAAET OT NOMCKa OOLLEN YaCcTU U NOArOHKM, Kak 3TO NPOUCXOANT C
hannamm, KoTopble 3anncaHbl C NEPEKPLITUEM.

CTouT yuntbiBaTh TOT (PAKT, YTO 3BYK TOXKE MUMEET CBOK YaCcTOTy KagpoB. M B KOHLE Kaxdoro
davina MoXeT ocTaBaTbCsl MECTO, A€ HET 3ByKa, MOTOMY YTO 3BYK BNUCLIBAETCS B
XPOHOMETpax BMAeo0. ATO NPOUCXOANT, Korga ANUTeNbHOCTb O4epeHOro Kagapa 3ByKa, ecnu
ero BCTaBuTb, BbIMAET 3a npefensl Buaeo. Ecnn takoe caenatb, TO NocrneaHwi Kagp BUAeO
yaBouTcs, u B ctatuctmuky Medialnfo Takom kagp 3anuwweTcs Kak BoinaBLumii. [1osToMy Mbl
nocymnTanu, 4YTo ny4lle He gonucaTtb ayauo, Yem UCNOPTUTL BUAEO.

1.3.2.4.6. Ctatuctuka Firebase

CtatncTuka nonb3oBaHNS NpUoXeHneM, B TOM YUCHe CTaTUCTUKA OLLIMOOK 1 NageHui
npunoxeHus. [LoCTynHbl ABa 3HAYEHUS:

[eaktuBmpoBathb npu 3anucu. [Npu cTapTe 3annucu ctaTucTuka OTKM4YaeTcs, YTobbl He
OTHUMaTb Yy NPUIOXEHUSA PECYPChl YCTPONCTBA.

BbIKI1. BbikntovyaeT cTaTUCTMKY NOMHOCTBIO. PekoMeHAoBaHO Nobutensim wanovek 13
donbru.



1.3.2.4.7. COpoCUTb HACTPOWKM

HaxkaTne Ha KHOMKy ¢ MKOHKOW MycOopHOro 6aka cbpacbiBaeT Bce BblOpaHHbIe
paHee HaCTPOWMKM 4O UX 3HAYEHWUI MO YMOMYaHUIO.

1.3.2.4.8. TexHnyeckas nHPopMaLnsa BHU3Y MEHIO

Penko HyxHa. Ho ansi peleHnsi HeKoTopbIX NPOGIEM C KOHKPETHLIM YCTPONCTBOM Mbl
MOXEM ee 3anpocuTb.



1.3.3. KHOMKa Bbl30Ba MEHIO HAaCTPOEK BNOEO N KOAEKA

KHonka MeHIo HacTpoek BUAeo U kofeka (3) OTKpbIBaeT OKHO HacTPOEeK, KOTOPOE COAEPXKUT B
ceGe HacTpOMKKN pa3Mepa, KayecTBa BMOEO U HACTPOWKM KoaekKa.
Huxe Mbl pacCCMOTPUM KaxKablii MYHKT MEHIO OTAENbHO.

1.3.3.1. PaspeLleHune n ckopocTtb

KacaHue 30HbI C napaMeTpammn paspeLleHns h CKOPOCTU
OTKpbIBAET OTAENbHOE MEHIO, KOTOPOE OENUTCH Ha ABa MyHKTa:
Uepes GPU n be3z GPU. B kaxxgoM nyHKTe XpaHATCA CBOU
COBCTBEHHbIE CKOPOCTW KagpoB U pa3mepbl BUAEO.

B OC AHgpowng cyLLlecTBYET TpM BUOa CECCUIA 3axBaTa, ONMPAatoLLIMXCS HA CKOPOCTb KaapoB:
e CranpapTHagd BkMoyaeT B cebsi Bce yacToTbl 40 30 K/C BKNIOYMUTENBHO.
e Ceccus NOBbILLEHHON CKOPOCTM KagpoB — 3TO CbEMKaA CO CKOPOCTL Bbiwwe 30 k/c Ao
60 K/C BKITHOUNTENBHO.
e Ceccus BbICOKOCKOPOCTHON CbEMKM — 3TO ChEMKa CO CKOPOCTLIO Bhlille 60 K/c,
yaile 120, 240, 480 n 960. 31K YacToThl Bcerga oTMeYeHbl KpacHbIM LIBETOM, NMOTOMY
YTO MX paboTOCNOCOBHOCTL YacTo 3aBUCUT OT KOMBMHAaLMIN NapaMeTpoB, KOTOpbIe
HEBO3MOXHO npeayragatb. Ha paboTocnocoBHOCTbL MOXET BNUSATL PEXUM
3KCNO3NLUUKN (aBTO UIN PYYHOR).
Kaxabii BuO MMeeT CBOK CTPYKTYPY U OTNIMYAETCS OT OCTallbHbIX MEXaHM3MOM paboThl.
Camera2 APl yacTto cogepxut B cebe MHpopmaLmio 0 cTaH4apTHOM BUAE U
BbICOKOCKOPOCTHOW CbeMKe. M noYTU HMKOrga O BO3SMOXHOCTM CbEMKM C NOBbLILLEHHON
CKOPOCTbIO kKaapoB. T.e. nHpopmauus o Takmx Yactotax kak 48, 50 1 60 k/c no4Tn HUKoraa
He JOCTynHa.
OTu YyacToThl Mbl A06aBNsieM OTAENbHO, NOCNEe TOro, Kak Nonb3oBaTeNnn-TeCTUPOBLLMKA
nposepunu 1 ybeamnuce B nx paborocnocobHoctn. Ecnu Ha Bawem ycTponcTee
HeOOCTYMHbI Takne YacToThbl, 3HAYMT, Ball CMapTAOH He Bbin NPOTECTUPOBAH MM Ha BaLleM
annaparte HeEBO3MOXHO aKTUBMPOBATb 3aMuChb Ha MOBbLILLIEHHOW CKOPOCTU KaapoB.
Tarke npobrnemMbl MOryT BO3HMKaTb C BbICOKOCKOPOCTHOM CbeMKon. Kaxxabii nponssoantenb
yaenseT nogaepxke Camera2 AP| CTOMbKO BHUMAHUS, CKOSTbKO CYMTAET HY>KHbIM, U 4acTo B
TOM KonunyecTBe, koTopoe TpebyeTcsa ana paboTocnocobHOCTN HATUBHOMO MPUIOXEHUS.
Mooaeprkka CTOPOHHUX MPUIOXKEHUI Yalle BCEro He BXOAUT B MHTEPECHI MPOM3BOAUTENEN.
OT0 He xanoba Ha Xu3Hb, 3TO ropbkasi NpaeaAa, 0 KOTOPOM Mbl CYUTAEM MPaBUIbHBIM
YNOMSIHY Tb.

YacToTbl KagpoB MOTyT GbiTb OTMEYEHbI KpaCHbIM LIBETOM. OTO 3HAYUT, YTO NPOU3BOAUTENb
He 3asBWI O NOAAEPXKKE AAHHOW YaCTOTbl, HO B NPUIOXEHUI OHA NPUCYTCTBYET, 1 €€ MOXHO
MbITaTbCA UCMONb30BaTh. Mbl He rapaHTUPyeM KOPPEKTHYHO paboTy KpacHbIX 4acToT.

Ecnu okaxeTcs, 4To YacToTa, gaxe Gyay4n KpacHom, paboTaeT XOpoLLOo, OHa BCe paBHO
OCTaHeTCs KpacHOM, 1 ee LBET B JAHHOM CIly4ae He MOMeHSIeTC 4O MOMEHTA, NoKa cam
npou3BoanUTENb He 3a8BUT O ee NoAAEpXKKe.



OTaenbHO CTOUT YNOMSIHYTb cMapTdoHbl hupMbl Huawei (Honor). Moytn Ha Bcex
YyCTPONCTBaxX AaHHOW hMpMbl, AaxKe NPU ykasaHHOW nogaepxke, ectb Npobnemsbl ¢
Yactotamu 24 n 25 k/c. Mo3ToMy Ha AaHHbIX YCTPONCTBAX Mbl peKoMeHayeM Nnornb30BaTbCs
yacTtoton 30 K/c.

Takasi xxe npobnema BcTpeyaeTcs Ha cmapTdoHax OnePlus nocnegHUX NOKONEeHUN.
Pa3sHuua B TOM, 4YTO NPOM3BOAUTENDb HE YKa3bliBaeT NOAAEPKKM JAaHHbLIX YaCTOT, U OHW,
onpenerneHHo, He paboTator.

Mpwn BbIGOPE NMtOGOI YacTOTbl, CHU3Y MNOSIBNSIETCS CMNCOK AOCTYMNHbIX Pa3MepoB Arst JaHHOW
yacToTbl. Pasamep Toxke MoxeT ObITb NOMeYeH KpacHbIM. Yalle Bcero ns-3a Toro, 4To cama
YyacToTa KaapoB NMoMeYeHa KpacHbIM, UMK U3-3a TOro, YTO AaHHbI pasMep MMeeT
Kakne-HMbyab orpaHuyeHus, Hanpumep, paboTaeT ToNbKO B peXxrMe aBToMaTU4eCcKon
3KCNO3ULIMMN.

Mbl ewe pa3 obpallaem Balle BHMMaHWE Ha TO, YTO YacTOTbl U pa3mepsbl B NyHKTax «Yepes
GPU» n «bes GPU» MoOryT CunbHO OTnnMYaThCH, MO3TOMY B NPUITOXKEHUU HET BO3MOXHOCTU
Nerko n NpocTo nepeknyaTbes Ha nogaepkky GPU nnu otknioyath ee.

YTto6bl BbIGpaTh pasmep, Hago BbibpaTb Bce Tpu napameTpa. CHavana «Yepes GPU» nnu
«bes GPU», noTom kenaemyto 4acToTy KagpoB U Jarnee HyxHbIn pa3mep. Tonbko nocne
BblGOpa pasmepa NpunoxeHne NPUMEHNT BblIOpaHHbIE HACTPOMKN, MEHIO BblIOOpa CKOPOCTH
N pa3mepa 3aKpoeTCs aBTOMaTUYECKUN, BEPHYB Bac B MEHIO HACTPOWKN BUOEO U KOAeKa.

Bce poctynHble pasmepbl 6epytes n3 Camera2 API. ECTb BO3MOXHOCTb NPUHYANTENBHO
no6aBnsaTb pa3mepbl BO Bkagky «Yepes MY». Bo Bknagy «bes [M1Y» pa3mepbl 4obaenaTb
Henb3s, Kogek paboTaeT Tornbko ¢ onpeaeneHHbiMm B Camera2 API pasamepamu.
NckniodeHnem aBnsieTca TonNbko oguH npoussoguTtens — OnePlus, Ha HEKOTOPbIX
YCTPOWCTBaxX eCTb BO3MOXHOCTb YKa3blBaTb MPOU3BOSIbHbLIN pa3mep BUOEO.

Ewe ctout ynomMsaHyTb, YTO MHOMME NONb30BaTENN BOCNPUHNMAOT CKOPOCTU KaapoB
OTOENbHO OT BuTpenT. Ho Mbl ob6pallaem BHUMaHME, YTO Ka4eCTBO OTAENbHO B3ATOro Kagpa
3aBUCUT OT BblbpaHHOM YacToThl kagpoB. KadyecTtBo kapTuHkn UHD npu 6utpente B 160
MG6/c n 24 kagpax B cekyHAay OyaeT B pasbl Bbille, YeM NMpu ckopocTu kagpos 60 k/c. MoTtomy
YTO B NEPBOM Criy4ae Mbl BMecTunu 24 kagpa B 160 meradbut (20 merabanT), a BO BTOPOM
60. Kak Hu kpyTH, a 20/24(0,83 MbB Ha kagp) 6onble, yem 20/60(0,33 MB kagp).

1.3.3.1.1. Yepes GPU

OTOT NYHKT coOepXuT B cebe pasmMepbl U CKOPOCTU (KadpoB), KOTOPLIE YKa3aHbl B
napametpax Camera2 API kak nogaep>xmBaemble, a Takke Te 4acToTbl U pa3Mepbl, KOTopble
Ob1nn gobasneHbl NPUHYANTENBLHO. 10 NpUYMHE TOro, YTO HAaM HeaOCTyNHa MHOPMaUUs O
pearnbHon nponssoguTenbHocT GPU Ha KaXXaom OoTAenbHO B3ATOM YCTPOWCTBE,
BblYEPKHYTb pasMepbl 1 CKOPOCTU, KOTopble He nogaepxunsatotca GPU, He npeacrasnserca
BO3MOXHbIM. [103TOMY HAO MMETbL B BUAY, YTO KaXX40€ YCTPONCTBO MMEET CBOM
cobCTBEHHBIM Npeaen NPou3BoANTENbHOCTU. U 3TO NPUBOAUT K TOMY, UTO HEKOTOPbIE
pa3Mepbl MOryT He paboTaThb.

BbiBatoT cuTyaumm, YTO pasmep 1 CKOpOCTb kaapoB paboTatoT Tonbko Yepes GPU, npu Tom,
4YTO pasMep yKasaH Kak nogaep>xusaemblin. Takaa cuTyaums BCTpeYaeTcs Ha YyCTponcTBax
Google Pixel 4, 60 k/c paboTatoT Tonbko ¢ nogaepxkon GPU.



B kaxxgblh MOMEHT BpeEMEHW B MEHIO BUAHbI TPY CKOPOCTU
kagpoB. Ecnn Ha ycTponcTBe AOCTYNHO BornbLue, YeM Tpu
CKOPOCTU, MO CTOPOHAM CTPOKM CKOPOCTEN NOABMASOTCA
CTPENKM, C MOMOLLbIO KOTOPbIX MOXHO NMEPEKITHYNTL CINCOK
CKOPOCTEN Ha criegytoline (npegbiayLume) Tpu.
BHumaHune! Beibop 06paboTkm nHdopmaunm yepes GPU npruBognT K CMeHe AOCTYIMHbIX
Apyrnx Hactpoek. Hanpumep, npu BkntoveHnn GPU Bbl nuaeTecb BO3MOXHOCTH
3anucbiBaTb BUAeoO B pexunme 10 6ut. M1 HaobopoT y Bac nosiBNAETCA BO3MOXHOCTb
obpesatb kaap, AeaHaMopdMpoBaThb €ro, a Takke HaNoXnTb HEKOTOPble PUNBTPLI.
Takke npu BKkNtoYeHUn 06paboTkm Yeped GPU MOXeET MEHATLCS LBET U KOHTPACTHOCTb
3anucbiBaeMoro matepuana. CesasaHo 310 ¢ TeM, 4to GPU He oTaaeT kogeky uHdopmaumio,
KOTOPYIO OH MOMy4aeT, ecrnv curHasn MAET C CeHCopa Hanpsamyto.
Mpun cbemke ¢ obpaboTkon curHana Yyepe3 GPU, noBblaeTcst Harpy3ka Ha yCTPOMCTBO, YTO
B CBOIO o4Yepeb MOXET BNUATb Ha CTabubHOCTb 3anucuy.

1.3.3.1.2. bes GPU

OTOT NYHKT coaepXuT B cebe pasmepbl U CKOPOCTU (KaapoB), KOTOPbIE YKa3aHbl B
napametpax Camera2 API kak nogaep>xxvBaemble, a Takke Te 4acToTbl U pa3Mmephbl, KOTopble
ObInn gobaBneHbl NPUHYOUTENBHO.

Kak 6bl Ham He xoTenoch, YTOObI BCce paboTarno, kak To yKasasn npou3BoanTens, ObiBatoT
cuTyaumm, Korga ykasaHHble B napametpax Camera2 AP| pasmepbl He paboTatoT. B
COBpPEMEHHbIX YCTPOMCTBAaX BCE pexe BCTpeyaeTcs Takas npobnema, HO Ha4o MMETb B BUAY,
YTO OHa BO3MOXHA.

B kaxablh MOMEHT BPpEMEHN B MEHIO BUAHbLI TP CKOPOCTU Kaapos. Ecnu Ha ycTponctee
OOCTYyMNHO 6onbLue, YeM TPU CKOPOCTU, MO CTOPOHAM CTPOKU CKOPOCTEN MOSBNAOTCA
CTPEnKM, C MOMOLLbIO KOTOPbIX MOXHO NEPEKNI0YMTb CMMCOK CKOPOCTEN Ha crneayoLme
(Mpeablgywine) Tpu.

BaxHo! Ecnu Bawle ycTporcTBO nogaepxmeaet 3anmck B 10 61T, TO Tonbko npu 3anucu 6e3
GPU 6yget gocTtynHa gaHHast OUTHOCTb.

Mpun cbemke 6e3 obpaboTkn curHana Yyepes GPU, cHuxaeTcs Harpyska Ha yCTPOUCTBO, U
3anucb JormkHa ObiTb bornee cTabUNbHOMN.



1.3.3.2. Pasgen «HacTponkun kogekay

B aTOoM pasgerne mbl noctapanucb cobpaTtb Te HAaCTPOMKN, KOTOPbIE Tak MY NHa4Ye MOoryT
NnoBnMsATbL Ha paboTy Kogeka.

1.3.3.2.1. Kogek

3a0ecb HeT 6onbLioro Belbopa: AVC (h264) unn HEVC (h265). 3annce 10 6GutHoro
mMaTepuana Bo3MOXHa Tonbko B h265. MNoaTomy nyHKT rnybuHbl LBeTa GrokmpyeTcs npu
Bblbope h264.

1.3.3.2.2. Mpodunb h264

[aHHbIN NYHKT NO3BONSAET BblibpaTh MakCUManbHO BO3MOXHbIN Npoduib ansa kogeka h264
NN ocTaBuTb BbIGOP HA YCMOTPEHNE cUCTEMbl (MMEHHO CUCTEMbI YCTPOWCTBA, He
npunoxenus). [na h265 HeT Tako BO3MOXHOCTK, OH BCerga Kogupyet B CaMOM BbICOKOM U3
OOCTYMHbIX Npodunen.

1.3.3.2.3. KauecTtBo (6UTpenT)

[aHHbIN NYHKT NO3BONSAET BbiOpaTh LeneBon GUTPENT ()Kenaembli, NPUMEPHbIA, HO He
rapaHTUPOBaHHbIN). BUTPENT, NOMEYEHHbIA KpacHbLIM, O3HAYaEeT, UTO NPOM3BOANTENDb YKa3sar
NUMUT MakCUManbHOro BuTpenTa HXKe JaHHOrO.

Ha ycTtponcTteax ¢ npoueccopom 4o Snapdragon 855, MOXHO BbIGpaTh «KpacHbIN» OUTPENT
N OoH Byget paboTtaTb, ecrnv cuctema npegnonaraet paboTty Takoro 6utpenTa, n dyaet
BblaBaTb OLIMOKY, ECrM CUCTEMA 3anpeLlaeT Takon OuTpenT. MakcmanbHO OOCTYMNHbIN
OUTPENT MOXHO ONPeaEenUTb TONbKO NOLO0POM.

HaunHasa co Snapdragon 855, 6utpenT orpaHnyeH 160 M6/c, n He3aBUCMMO OT BbIGpPaHHOIO
OuTpenTa B NpUNoOXeHun, cuctema BbiCTaBUT makcumym 160 M6/c.

YcTtponctea Samsung Ha npoueccopax Exynos, HaunHast ¢ S10 paboTtatoT ¢ 04eHb
BblCOKUMU BuTperTtamu, gaxxe 500 M6/c (MakcMmym B NMpUNOXeHUn) Ans HUX He npegen. Ho
CcTabunbHOCTb 3anncu Npu TakoMm BuTpenTe — yxxe Apyron pasrosop.

YcTpoincTta ¢ npoueccopamu apyrux dupm (Kirin, MediaTek), k coxkaneHuto, umetot
obpaTHyto Npobnemy — ykasaHHble AOCTYMNHbIMU BUTpPenTbl MOryT He paboTtaTb. 3aech
CTOUT OTMETUTb, YTO HA HEKOTOPLIX YCTponcTBax Huawei MOXXHO NOMyYUTb OYEHb BbICOKMM
BGuTpenT, ecnu BblICTaBUTb KntodeBble kaapbl (1.3.3.2.7. |-kaapbl) Kak MOXHO Yalle.

BaxxHO MMeTb B BMAY, YTO BUTPENT 3anmcaHHOro hanna CunbHO 3aBUCUT OT CHUMaEMOM
cueHbl. Kakon gepxatb BUTPENT peluaeT cuctema, v Ha 3TO HUKaK HENb3s NOBNUATD.
NmenTe B BUAY, BbICTaBNsAs BUTPENT, YTO HO BNUSET Ha pa3mMep 3anucaHHoro danna. Beiwe
6utpent — Gonblue pa3mep danna B CEKyHAY.

MmenTe B BMAY, BbICTaBnNas GUTPENT, YTO 3TOT OMTPENT AacT pesyrnbraT HaMHoro Gonee
HW3KOro Ka4eCcTBa, YEM TaKOW ke OUTPEenT BbIbpaHHbIN B NPOrpaMmme HEMMHENHOrO MOHTaxa.
He 3abbiBanTe, YTO B J@HHOM criyyae Kogek pabotaet B npsimom achmpe 6€3 BO3MOXHOCTH
AOMro oyMatb U paccynTbiBaTh, NO3TOMY BUTPENT, BbIOpaHHbIN A5 3anMcy AOMKeEH ObiTh B
HeCKOmnbKO pa3 Bbille BuTpenTa, MCNoNb3yemMoro Ans, Hanpumep, KOAMpPoBaHUS OUNbMOB.



Ewe ctout ynomsaHyTb, YTO MHOIME NONb30BaTENN BOCNPUHUMAIOT OUTPENT OTAENBHO OT
CKOpPOCTU KaapoB. Ho Mbl o6pallaeM BHUMaHWe, YTO Ka4eCTBO OTAENbHO B3ATOroO Kagpa
3aBUCUT B TOM YuUChe OT BbiBpaHHON YacToTbl kagpoB. Kayectso kapTtuHkn UHD npu
outpeinte B 160 M6/c 1 24 kagpax B cekyHay OyaeT B pasbl BbiLLE, YEM NPU CKOPOCTU
kagpos 60 k/c. MoTomy 4TO B NepBOM crnyyae Mbl BMecTunn 24 kagpa B 160 merabut (20
merabanT), a Bo BTopoM 60. Kak Hu kpyTn, a 20/24(0,83 MB) 6onbLue, yem 20/60(0,33 MB).

1.3.3.2.4. Pexxum butpenTta

AHapova npegnaraeT Tpy pexuma GuTtpenTta: nepeMeHHbIN, MOCTOAHHBIN, MOCTOSAHHOE
kayecTBO. [locnegHunin pexxmm HegoCTyNeH B HOpMaribHOM paspeLleHnn Ha MOBUNbHbIX
aHOpoOVA YCTPOMCTBAX, MO3TOMY 3TOM HACTPOWMKM HET B MPUMNOXKEHUUN.

lMepeMeHHbI BUTPENT O03HaAYaET, UTO CUCTEMA A1 KaXKOoro Kagpa ctapaeTcs BblAendaTb
pasHbIi BUTPENT B 3aBUCUMOCTUN OT BXOASALLMX AAHHbIX.

MoCTOAHHBLIN BUTPENT O3HAYaET, YTO CUCTEMA CTapaeTcsa AepXaTb OUTPENT, YTOObI KaXXgoMy
Kagpy AoCTanochb NPMMEPHO OAMHAKOBOE KONMMYeCcTBO butpenTa. 3gecb CTOMT 00paTuTb
BHMMaHWe Ha CrnoBO «cTapaeTcs». B 3anmcaHHom danne B Medialnfo Bbl Bcerga 6ynete
BUOETb NEPEMEHHLIN BUTPENT. HEKOTOpbIE YCTPOMCTBA HE APYXKAT C NOCTOSIHHbIM
outpentom (Huawei), a HekoTopble HaobopoT BeayT cebsa 6onee cTabunbHO, C MEHbLUUM
KONMYeCcTBOM BbiNagatowmnx kagpos (Sony).

1.3.3.2.5. ny6uHa uBeTa

B gaHHOM nyHKTE MOXHO BblbpaTb GUTHOCTL (rny6buHy uBeta). Ecnu Bawwe ycTponcTeo
nogaepxmeaet 3anmcb B 10 61T (2.3. 10 6uT), TO B MEHIO OTOBPA3UTCA STOT NYHKT (T.e. ecnu
Bbl BUOUTE 3TOT NYHKT, Balle ycTponcTeo nuweT 10 6uT).

[aHHbIN MYHKT MEHIO MOXET ObITb 3a0MOKMpPOBaH. JTO 3HAYNT, YTO BblIOpaHHbLIE HACTPOWMKM
He NO3BOSIAKOT BalleMy YCTPOMUCTBY 3anucbiBaThb C rnybuHon useta 10 6uT.
Obsn3artenbHble ycrnoBus Ang akTmBauumn gaHHoro nyHkta: kogek HEVC (h265),
oTkntodeHHbIn GPU (1.3.3.1.2. Ee3 GPU) B MeHI0 HacTpoeKk BUAEO, onpegeneHHoe
paspelueHue (Ha cmaptdoHax Sony, Hanpumep, He 6onblie 3840%2160), onpeaeneHHas
YyacToTa kagpoB (Ha cmapTdoHax Sony cemenctea Mark | He Bbiwe 30 k/c). Korga Bbilwe
0603HaYeHHbIe YCNOBUSA €CTb, NYHKT CTAHOBUTCS aKTUBHBIM, U Y BaC €CTb BO3MOXHOCTb
BblGpaTh 3anuch ¢ rmybuHon useta 10 6uT.

1.3.3.2.6. I-kagpsbl

Ecnu He cunbHO yrnybnaTbCsa B anropMTMbl CXaTua MHGOpMaLnmM Kogekom, To ero paboty
MOXHO MpeacTaBUTb Kak nocregoBaTenbHOCTb ONOPHbIX (KMYeBbIX, |) KaapoB v rpynnbl
BTOPOCTENEHHbIX (YaLLe cocToAwmx ua P, pexe ns P n B, mbl roeopmum npo Android) kagpos.
KritoueBoW kagp — 3TO Kaap, KOTOPbIN COQEPXUT B cebe MakcMMarnbHOE KONMYECTBO
nHopmanmm 06 nsobpaxeHnn, 3To NOMHOLIEHHOE pa3peLleHne B NOMHbINA pasmMep.
BTopocTeneHHbIN kKagp — 3TO KYCOK OT Krto4eBoro. BropocTteneHHbIn kKagp cogepxut B cebe
TONbKO Ty YacTb N306paxeHuns, KOTopasi OTNNYAETCS OT U306paKeHNs B KNOYEBOM Kagpe.
Ecnun y Bac ctatnyHoe BUAEO C Napon KayalLlmnxcsl BETBEN ePEBLEB, TO BO
BTOPOCTEMNEHHbIX Kaapax ByayT TONbKO 3TK BETBU, BCe ocTanbHoe byaeT 6patbecs u3
Knto4YeBoro kagpa.

Mo>KHO fornyeckn NpeanonoXuTb, YTO, YeM Yallle BbiCTaBneHsbl |-kagpbl, TeM Bbille
KayecTBO, NOTOMY YTO Kaxablv Kagp O6yaeT uenbiM, 1 kogek He ByaeT nbiTaTbCa yragbiBaTb
HanpasneHve ABMXEHNS 1 BHOCUTb CBOU apTedakThbl B nsobpakeHne. Ho B peanbHOCTU y



Hac eCTb TaKoW BaXHbI NapameTp Kak OUTpenT.

Korga mbl BbiOMpaem Kaxabin KITo4eBOK, 3TOT OUTPENT pa3buBaeTcsi Ha KONMYECTBO KaapoB
B cekyHae. Hanpumep, nmeet 6utpent 100M6/c n 25k/c, npu Kaxkgom KnoveBoM Ha Kaap
npuxogutca 100/25=4M6=0,5Mb. MNMpenmyLiecTBo AaHHOro Bbibopa 3akno4yaeTcs B TOM, YTO
MOHTa)XHOW NporpaMmme He Hago HanpsaraTbCs, YTOObl JeKkoaMpoBaTh NPOMEXYTOYHbIE
kagpbl. C opyron CTOPOHbI A5 3TOro U CYLLECTBYIOT MOHTaXHbIE KOAEKM, NepekoaupoBaHne
3anncaHHOro matepuarna B KOTopble, peLlaeT BONpOC C Harpy3Komn.

Korga mbl BbiBrpaem Kno4eBon pas B ABE CEKyHAbl, NPOMEXYTOYHbIE Kaapbl TPebyroT
MeHbLle BUTpenTa NpM TOM Xe YPOBHE KayecTBa, MOTOMY YTO, Kak Mbl BbISICHUIN BbiLlE, OHM
cofepxaT TOMbKO KYCKU, KOTOpble OTNMYatTCs OT KnodeBoro. B pesynsrate 6onbLue
OuTpenTa MOXeT ObiTb BblAENEHO KNKOYEBOMY Kaapy, OT YEro ero kKa4ecTBo BO3pacTaeT.
PacnpegeneHnem 6uTpenTa Kogek 3aHMMaeTcs caMoCcToATeNbHO. NMpn Takom Beibope
(peakui KnyYeBon) MOXET BO3HMKATb Npobrnema ¢ AMHaAMUYECKMMM CLEHaMK, eCrnin KOAEK
HenpaBWNbHO oNpeaenun HanpaBneHne ABUXKEHNS, MOTYT NOSABNATLCS apTedaKTbl CXXaTus.
Ecnu kogek HenpaBunbHO onpeaenun BUTPenT ANs KIYeBbIX KaapoB, OHU MOTyT
«NyNbCMPOBaTby, KOrAa 3aMeTHO yXyALleHMe KadecTBa Ha Kro4YeBOM Kagpe.

[aHHasa HacTponka MOXeT paboTaTb HETOYHO MPY BLICOKOW Harpyske. KnroueBble Kagpbl
MOryT BbICTaBNATLCHA Ha YCMOTPEHME Kogeka. Ecnun pecypcoB He xBaTaer, KrtoYeBble Kagpbl
aBTOMaTUYECKM HaYMHAIOT BbICTABNATLCA PeXe.

Ha HeKoTOpbIX YCTPOMCTBaX YacTbIN KIOYEBOW Kaap MOXET Bbl3blBaTb HEKOHTPOMMPYEMOeE
nosbilleHne butpenta. [1o HegaBHero BpeMeHn Ha ycTporcTBax Huawei BoicTaBneHue
outpeiita 50M6/c 1 I-kagpbl B NONOXEHUE «KaXKAbIA» NPUBOANUIIO K NOBbLILLEHUIO BUTpenTa
Ao 300M6/c n Bbiwe. C HOBbIMM 0BHOBREHUAMU Huawei orpaHMymnnm aTy BO3MOXHOCTb.
YunTbiBas BCE BbILLEONUCAHHOE, BbIOOP NOAXOASLEr0 3HAYEHUS AaHHON HACTPOWKK
NOXMWTCS Ha Nne4vn nonb3oBaTens.



1.3.3.3. Pasgen «HacTponkn metagaHHbIX»

[aHHbIV pa3gen cooepXuT B cebe HaCTPOWKM M PEXMMBI, AN peanu3aumm KOTopbIX
ncnonb3yeTcd nepesanucbiBaHne Unn ncnpasneHne metagaHHelx danna MP4. Bee
HaCTPOWKN AaHHOro pasgena TpebyloT BKYeHus nyHkTa «MeTtagaHHbiey.

1.3.3.3.1. MeTagaHHble

[aHHasa HacTporika kacaeTcs 4obGaBneHnsa N Koppekumm MeTagaHHbiX. [Mpy akTnBaumm
AaHHOWN HacTpouku B BUuaeodhann gobaendercst MHGpopMaumsa o BbiIGpaHHbIX BO BPEMS
3anncun Hactporikax. C nomouwbto Medialnfo MoXHO nerko npodnTaTbh 3TW AaHHbIE.

B oaHHbIM MOMEHT B MeTagaHHble nonagaet Takasa nHgopmauus: 6peHg n mogens
ycTponcTea, Bepcua OC, ckopocTb KagpoB, rmybuHa ueta, butpenT, 6anaHc 6enoro,
Temneparypa (ecnu 6bina BbibpaHa), raMyT, ramMMa-KpuBasi, NIIOTHOCTb TOYEK, TUN
aKkcnosnuum, 3HadeHmne 1ISO v BblAepXKKM (B peXUME PYyYHON SKCMO3MLMN), MCNOMb30BaHNE
GPU, ramma-kpusas GPU (ecnu GPU ucnons3oancs). [JaHHbIM cnncok ByaeT nononHATLCS
Mo Mepe BO3MOXHOCTMU.

YT0 KacaeTcsa Koppekunn MetTagaHHbix. Mbl cTapaeMcs NpuBECTM MeTagaHHbIe B
HOpManbHbIA BUA, YTOObLI OHW Pa3HbIMY NPOUrpbIBATENSAMN ONpeaensinMcb OQHO3HAYHO. ATO
KacaeTcs TakMx napameTpoB Kak LBeTOBOe npocTpaHcTBo (Color space), ramma-kpmBas
(Gamma curve) n guanasoH usetoB (Color range). B 3aBUCMMOCTU OT BbIOpaHHbIX HACTPOEK
MeTaZaHHble KOPPEKTMPYLOTCA nog HUX. Ecnu B ramma-kpmBbIX BbibpaHa kpuBast HLG, 1o
MMEHHO OHa OyAeT ykasaHa B MeTaaHHbIX, @ He Ta KpuBasi, KOTOPYHO KOAEK BNUCHLIBAET MO
YMOS4aHMI0 Ha OCHOBE HaCTPOEK CUCTEMbI. OTO JaeT BO3MOXHOCTb KOPPEKTHO
NCNonb30BaTh pasHble CTaH4APTM3UPOBaHHbIE raMMa-KpUBbIE U LBETOBbIE MPOCTpPaHCTBa. B
Android API gaHHble MaHUNynALMM NpegyCcMOTPEHbI, N TEOPETUYECKN BCE MOXHO CAenaTb
6e3 MmaHnynauumnm ¢ MetagaHHbiMu. Ho B peanbHOCTU NPOM3BOAMTENN YCTPOUCTB HE CUSTbHO
CTpemsATcA 3acTaBuTb paboTtatb ycTponcTea no gokymeHtaumm Android API. B pesyneraTe
BCE TOHKME HACTPOWNKM Yalle He paboTatoT, 3a O4EHb PEAKMM UCKIIOYEHNEM.

Ha cerogHsi koppekuus MeTagaHHbIX paboTaeT TonbKo ¢ kogekom h265. Ho Mbl TOYHO He
OCTaHOBMMCS Ha 3TOM M NocTapaemMcs peann3oBatb ee Ans koaeka h264.

Ha gaHHbIi MOMEHT Mbl HE MMEEM HEraTUBHbIX OT3bIBOB O AaHHOW HacTpovike. [oatomy B
CKOPOM BPEMEHM OHA MOXET NepeMecTUTbCA B pa3gen HacTpoek Kogeka.

AKTMBaUMS [AHHOTO NyHKTa MEHIO OTKPbIBAET OCTarbHble HACTPOWKM JAHHOro pasaena.

1.3.3.3.2. LleneBas yacTtoTa (6e3 3Byka B MP4)

[aHHbIN NYHKT NO3BONAET NepecynTartb CKOPOCTb KaapoB nocne 3anvcu. Moxet
NCNOMNb30BaTbCs Kak ANA NOHWKEHUSI CKOPOCTU KaapoB, TaK U AN NOBbILWEHUS..

Ewe pa3s obpaliaem BHMMaHUE, 9TO HE BNNSAET HA CKOPOCTb 3amnuncu, 310 BIIMSIET Ha
CKOPOCTb BOCMNpon3BeaeHus. He Ha4yHeT yCTpOoMCTBO, KOTOPOE B JAHHOM MPUMOXEHUN
3anucbiBaeT co ckopocTbo Makcumym 30 k/c, Bopyr 3anucbiBatb B 60 K/C.

AKTMBaUMS OAHHOTO NyHKTa AeaKTUBMPYET MYHKT «PeXnM NOCTOSIHHbIX KaapOB B CEKYHAY»,
notomy 4to «Llenesas yactota» Bcerga ctapaeTcsa NpuUBecTn pann K NOCTOAHHOW YacToTe
Kagpos..

1.3.3.3.3. PeXnm NoCTOSAHHbIX KagpoB B CEKYHAY

MoyTtn BCe Bonee-meHee NPoABMHYThLIE NOMb30BaTENN XOTb pa3 Chblwanu 0 CTabunbHbIX
(mocTosiHHLIX) Kagpax B cekyHay. MHOrme n3 HMX o4eHb CUIbHO pasodapoBbiBatoTcs B OC
Angpoug, korga B Medialnfo Bugat nnasarowmin FPS.



Mbl co3ganu aTy HaCTPONKY, YTOObI XOTb Kak-TO MOMOYb PELUNTL JAHHbLIA BOMPOC
Nonb30BaTensiM B LLano4vkax ns donbsru.

Mo>kHO NpPeanonoXuTb, YTO YCTPOMCTBO HE CNPaBMsSeTCs U HAaYMHaAET NOHWXKaTb YacToTy
kagpoB. Ho 3To ckaskm n3 mmpa KOMMNbIOTEPHLIX UrP.

CeHcop kamepbl paboTaeT ¢ NOCTOSAHHOW YacToToM, Brim3kon K ngeansHon. NMpobnema
BO3HWKAET Ha YPOBHE CUCTEMbI, KOrda Ta He cnpasnseTca ¢ obpaboTkon kagpa, He ycrnesas
obpaboTaTb 1 3akoaMpoBaTh kKaap B OTBEAEHHOE OIS 3TOr0 BPEMSI.

Kogekn h264 n h265 cosgaBanuck ¢ y4eTOM MCMNOMNb30BaTbCS B UHTEPHET-TPAHCALMSX,
OOVH M3 NOABWOOB OHbIX - 3TO TPAHCNALUK NPOXOXAEHUS UIP, KNbep-copeBHOBaHMIA. Kak Mbl
3HaeMm nnasawowmn FPS conpoBoxagaeT MrpoByto MHOYCTPUIO NOCTOSIHHO, HA CTabMbHOCTb
FPS opueHTupytoTca 063opLumkn cmaptdoHoB. Kogekn h264 n h265 cnocobHbl paboTath ¢
noboW YacToToN, C NOObIM ee U3MEeHeHUeM, 3anucbiBaTb TO, YTO ObINTIO HA caMmoM Adene. 3To
NX OCOBEHHOCTb, a HEe HEAOCTATOK.

3paecb Ham NpuaeTcs NepeBepHyYTb CBOE CO3HAHME N YTOYHUTD, Kak paboTaloT AaHHbIE
Kogeku ¢ k/c. Mbl BCe NPUBLIKIM K MOHATUIO «Kaapbl B CEKYHAY», HO KacaeMo [aHHbIX
KOOEKOB HaM CTOUT NepenTn Ha NPOTUBOMOMOXHOE MOHATUE TON e CYLHOCTUN —
«anuUTenbHOCTbL Kagpay. h264 n h265 paboTatoT ¢ 4NMTENLHOCTLIO KagpoB. MNnasarowmin
FPS 310 HMYTO MHOE Kak pa3Has AnuTenbHOCTb KaapoB. Bcemu nobumoe npunoxexHune
Medialnfo nepeBoanT ANMTENLHOCTL KaApOB B K/C. [103TOMY Mbl BUAMM MUHUMAanbHbIN
nokasaresnb, MakCMMarnbHbIA NoKa3aTenb U CPeaHM NokasaTernb. OTO Te camble
nokasarenu, KoTopblX Tak 60ATCA NPOABUHYTbIE MNOMb30BaTENM.

Ytobkl B Medialnfo npu ueneeon yactote kagpoe B 30 K/C, MUHUMarbHbLIM MOKa3aTenem
Ob1n 15 k/c, 4OCTATOMHO BbiNaAeHMs1 BCEro O4HOMo kKagpa B Ntobom mecte Buaeo. B Tom
MecTe, rge cuctemMa notepsna kagp, AnuTernbHOCTb NpeablayLero kagpa yasamsaetcs. T.e.
Oblnia ANUTENBHOCTb TaKOW, YTO B NepecyeTe Ha YacToTy kagpos Obiio 30 k/c, Bbinan oguH
Kagp, U ANUTenbHOCTb NpeabiayLLero Belpocna B ABa pasa, U B nepecyeTe Ha 4acToTy
kagpos nony4unock 15k/c. Tenepb Bbl B Medialnfo BugnTe MmnHnmansHoe 3HadyeHne 15 k/c.
[laHHas HacTponKa NbITaeTca paccTaBUTb Kagapbl N0 TaMKOAY LieneBon YacToThl. T.e.
ANNTENbHOCTb Kagpa OTKMOHUNAach Ha HebonbLloe 3HavYeHne, emMy NpucBanMBaeTCs HOBOE
BPEMS U HOBasi ANUTENBbHOCTb, YTOObI YacTOTa KagpoB He HapyLlanach.

TOYHO 3TO XXe NPOMCXOoANT NPU UMMNOPTUPOBAHUK darna Ha TauMINHUIO
nporpammbl-sungeopenaktopa Blackmagic Davinci Resolve. lNporpamma aBTomMaTu4ecku
paccTaBnsieT Kagpbl N0 TakMKOAY LeNeBOM YacTOThl MPOEKTA.

Ecnun B BUOeo coaepkaTtcs kKagpbl ANUTENLHOCTLIO Bbilwe LeneBon Ha 20%, To 3To
aBTOMAaTUYECKN CYMTAETCH BbiNageHMEM Kadpa, U ONUTENbHOCTbL yBENNYMBaAETCA B 2 pasa. B
pesynbrate B Medialnfo HET BO3MOXXHOCTU yBUAETL CTabUNbHYO YacTOTY KaZpoB.

Mpn akTMBaUUKM OAHHOW HACTPOMKM Ha HEKOTOPbLIX CMapTdOHaX MOXHO HabnoaaTb
PacCUHXPOH BUOEO U ayamo. OTO NMPOUCXOAMUT MO NPUYMHE TOro, YTO CMapTAOH HE OEePXUT
BbIOpaHHYI0 YacToTy, 3aBbllLaeT ee Unu 3aHmxkaet ee Ha 0,5-1 k/c. Ha cmapTtdoHax Caomu n
OnePlus 3ameyeHo, 4To npu Bbibope 60 K/C YCTPOMCTBO AepXKUT YacToTy B 61 k/c. Ha
cmapTtdoHax Huawei 3ameveHo, 4To Npu BeIGOpEe YacToThl 24 K/C, yCTPONCTBO OEPXKUT
yactoTy 24,8 k/c. N3-3a 3TOro ¢ Te4eHmem BpeMeHu HaberaeT pasHuua mexay Leneson
4YaCTOTOM U peanbHOW. 3BYK Xe nuweTcs 6e3 NcKaxeHu, KOPPEKLUUn 1 NepecyeTos, C
pearnbHOW (LlerneBoin) CKOPOCTLIO.

Korga 3Byk nuwetcsa B 24,8 k/c, a HAaCTpoWiKa packnagbiBaeT kagapbl B 24k/C, B KOHLE 3BYK
CKkOopee BCcero oTCTaHeT OT B1Aeo (Mo CKOpoCTU yoexnT Bnepen,).

O BblWweonucaHHoON Npobneme npeaynpexaaert cneumanbHoe coobLieHne nog 4aHHbIM



MYHKTOM MEHIO. CoobweHne nponagaet, eCr BKITIO4EeHa HaCTpOVIKa «Ll,eneBaﬂ YyacTtoTa»
M BblKIo4YeHa 3anncb 3ByKa.

1.3.3.3.4. Tanmkopn

Tanmkoa, KOTopbI BCTaBNseTcs otaesnibHon gopoxkon B hann MP4. Nomoraet
CUHXPOHU3NPOBATL (pannbl aBTOMaTUYECKN MO TakMIIMHUKM B OOHO HaxaTue.

AKTyanbHOe pelleHe paboTaeT UCKNIYNTENBHO CO BpeMeHeM TenedoHa 1 He NpuHUMaeT
CUrHanoB OT KakuX-1imbo BHELUHNX YCTPOMCTB CUHXPOHM3ALNN.

Ha cerogHsLWHUN oeHb caMoe o4eBuaHoOe NpUMeHeHne 3TO UCNoMb3oBaHMe Mpu 3anucu ¢
nepekpbiTeM. PaHee Bce oTaenbHble KyCkM Hago Gbino NOAroHATb BPYYHY0. Tenepb 3a Bac
3TO caenaet nporpamMmma HefIMHENHOMO MOHTaXa, ONUPasACh Ha TaMKOA, yKa3aHHbIA B
dannax. Bropoi BapnaHT npMMeHEHNA — 3TO CUHXPOHM3aLMs BUAEO C pasHbIX YCTPOMCTB.
[a, B aTOM cny4ae TOMHOCTb Tanmkoga OyaeT 3aBMCeTb OT COBNageHUsS BPEMEHUN Ha
BblOpaHHbIX YCTPOMCTBAX.

CtouT 06paTUTb BHUMaHNE Ha PEXUM NOCTOSTHHOW CKOPOCTM KagpoB. Ecnn aToT pexnm
BKMIOYEH, HO TANMKOL, OPUEHTUPYETCS Ha KONMUYECTBO 3anMcaHHbIX 1 BbiNaBLUMX Kagpos.
Ecnu a1OT pexum BbIKNIOYEH, TakMKOL, CTapaeTcs NOACTPOUTCA NOA NraBatoLLyo CKOPOCTb
KagpoB NyTeM CYMTbIBAHWUSI CUCTEMHOIO BPEMEHU.

1.3.3.3.5. Yoganats HDR meTapaHHbie

OavH n3 cambix nonNynsipHbIX BuaeopeaaktopoB Premiere Pro nveet npobnemy ¢
metagaHHbiMn HDR10 (310 He coBceM npobnema, ckopee crnefoBaHve cTaHg4apTam, NOTOMY
yTo pabota ¢ HDR-Bnaeo tpebyet Hannume HDR moHuTopa). OH cTapaeTtca paboTtaTb C
Takumu dharnamum kak ¢ pannamm HDR, B pesynstaTe yBennumeasa apkoctb B 10 pas. Mol
pewnnun aTy Npobnemy pegakTMpoBaHMEM MeTafaHHbIX Takum obpasoM, 4Tobbl Premiere
Pro noHnman dann kak npocto 10-6UTHbIN U HE NPUMEHSN K HEMY HUKAKOro
ramma-npeobpasoBaHus.



1.3.3.4. Pasgen «Hactpownkun GPU»

[aHHbIi pasgen coaepXuT B cebe HaCTPONKKM, KOTOPble CTAHOBATCS AOCTYMHLIMU TOIbKO
Toraa, Korga ans obpabotku curHana ncnonb3dyetca GPU (1.3.3.1.1. Yepes GPU).

1.3.3.4.1. Ob6pesatb 00

C NoMOLLIbIO AAaHHO HACTPOVKM MOXHO BbIGpaTh Xenaemble NponopLun, 1 pasmep BUAEO
Oynet obpesaH Ao 3TUX Npornopumii. B JaHHOM NyHKTe MeHo NnepedncrieHbl Bce camble
nonynsipHble NPOMNOPLIMMN.

1.3.3.4.2. JeaHamopdupoBatb BUAEO

OTOT NYHKT NpeaHa3Ha4yeH Ans ucrnpasneHus nponopuuii (desqueezing) npy NpUMeHeHUM
aHamopdOTHOM Hacagku. Ecnu Bbl He 3aHMMaeTecb NOCTOH6PabOTKON 1 XOTUTE Ha BbIXOAE
MMeTb cpa3y KOppPEKTHOe n3obpaxeHne, TO AaHHas HacTpoWnka — Ball BbIOOp.

Y AaHHOW HACTPONKN HeCKoNbKO 3HadeHuin: Het, 1.25x, 1.33x, 1.43x, 1.55x. MNepgas,
MOHATHOE Aero, OTKMYaeT AeaHamopdupoBaHue. Bropoe n yeTseptoe 3HayYeHUs
NOAXOAAT HEKOTOPbLIM NMMH3aM KMTanCKOro nponssogctea. Mbl noctapanvcb NoACTPOUTLCA
Mo BCe, YTO eCTb Ha JaHHbI MOMEHT Ha PbIHKE.

BkntoyeHne gaHHOW HACTPOVKU BNOKMpYeT HacTPONKY AeaHaMopMpoBaHUSA BUAOMCKaTeNs
(1.3.2.1.17. leanamopdupoBaHue) 1 K BUOOUCKaTENo NPUHYAUTENBHO NPUMEHSAETCS
3Ha4yeHne 13 3Toro MyHkKTa.

1.3.3.4.3. Kak peaHamopdmpoBatb

Y Bac eCTb BO3MOXHOCTb BblbpaTh, kKak AeaHamopdmpoBaTb M30bpaxeHue: cxxaTb ero no
BbICOTE (LUMPUHA OCTAETCA HEU3MEHHON), T.€. BEPTUKarbHO, UMM PacTAHYTb MO LUMPUHE
(BbICOTA OCTAETCA HEM3MEHHOMW), T.€. FOpM30HTanbHO. BepTukanbHoe geaHamopdupoBaHne
paboTtaeT no4Tn BCerga, a c ropu3oHTarnbHbIM €CTb Npobnema, NoToMy Y4TO B 3TOM Cryvae
n3obpaxxeHne No LWMprHE MOXET BbINTK 3a JOCTYMHble Npeaensl kogeka. B cnyvae
npobnemsbl Bbl yBUANTE COOOLLEHNE O TOM, YTO BblOpaHHbIE HACTPOWNKM NPEBbLILLAOT
BO3MOXHOCTM Kogeka. Ha coBpeMeHHbIX YCTPONCTBaxX NpobnemMbl C FOpU3oHTasbHbIM
AeaHaMopUpoBaHNEM BCTPEYAIOTCH BCE pexe.



1.3.3.5. Pasgen «AnnapaTHble HaCTPOMKN»

OT0 pasgen HacTpoek, paboTta KOTopbIX B 6OMNbLUMHCTBE CBOEM 3aBUCUT OT BO3MOXHOCTEMN
BalLero yctponctea. M/ B MeHbLLEN CTENEHN OT NPUSTOXKEHUS.

1.3.3.5.1. Agantep DOF

Mpwn npumeHeHnn DOF-aganTepa nsobpaxkeHne Ha aKpaHe NnepeBopavnBaeTCsl BBEPX
Horamu. [insi Toro, 4To6bl BEPHYTb M300paxeHne K HopManbHOMY BuAay, He06XoaANMo
NPUMEHUTb AaHHYI HaCTPOMKY.

Ha cerogHst nasectHbl ABa DOF-agantepa ons MobunbHbIX yCTPoUCTB: chmpmbl Ulanzi n
dupmbl BeastGrip.

1.3.3.5.2. Koppekuuns guctopcum

AnnapaTtHas HacTpoKKa UCNpPaBIiEHNS FTEOMETPUYECKMX UCKaAXKEHMI 00beKTMBa. NosiBnsieTcs
TONMbKO Ha TeX YCTPOMCTBAX, rae AocTtynHa. KayectBo paboTbl 3aBUCUT OT BMBnMoTek
Kamepbl, KOTOPbIMX CHAbAMN AaHHOEe YCTPONCTBO NnpomnssBoauTens. B aaHHOM nyHkTe
onyLieHo 3HaveHne «bbicTpas» 3a HeHagoBOHOCTbLIO.

1.3.3.5.3. AnnapatHbli WWymoaas

AnnapaTtHas HacTporka nogasneHuns Wymos. imeeT Heckonbko 3HavyeHui: BbIKIT,
BbicTpbin, Jlyywnin, MMHuManbHbIi. Ha COBpEMEHHbIX YCTPONCTBAX «ObICTPbINY U
«NYYLMN» YaLle BCEero O4HO U TO Xe. PaHee OHM OTNMYanuchb TeM, YTO «BbICTPbIA» CHMDKar
CBO€ BIUsiHWE, ecrny cuctema 3amedana BbICOKYH Harpysky, NpuopuTeT oTaaBarcs
CTabunNbHOCTM YaCTOTbI KaApoB.

KayecTtBO paboTbl JaHHOW HACTPOMKN 3aBUCUT OT BMBNNOTEK KaMepbl, KOTOPbIMU CHabaun
AaHHOe YCTPONCTBO NPON3BOANTENb.

1.3.3.5.4. KoppeKkuuns ropsaumx nukcenemn

AnnapaTtHas KoppeKunsi ropsumx nukcenen. fopsume nukcenmn — aTo NUKCENu, KoTopble
Bbl4AlOT 3Ha4YeHWe Bbille AonycTuMoro. Ha nsobpaxeHuy BUOHbI Yalle BCero Kak sipkue
Genble TO4KN.

BkntoyeHne faHHOM HAaCTPOMKN 3acTaBnSAET YCTPOMCTBO HAaxXoAuTb U YCpeaHAaTb Takme
nukcenu. Ha HeKOTOPbLIX YCTPONCTBAX KOPPEKTHO paboTaeT TONbKO B KyMne € LWyMoOaBOM.
KayecTtBO paboThl 4@aHHOW HACTPOMKN 3aBUCUT OT BMBNMOTEK Kamepbl, KOTOPbIMU CHaBaMn
AaHHOe YCTPONCTBO NPON3BOANTENb.

1.3.3.5.5. AnnapaTtHasa pe3kocTb

AnnapaTtHoe nosbiweHue peskocTn. Mimeet Tpu 3HadeHnsa: BbIKII, Beictpas, Jlyywas.
«BbICTpas» cHWxaeT cBoe BNUsSHME, ECNN CUCTEMA 3aMeYvaeT BbICOKYHO Harpysky, npuoputet
oTAaeTcsa cTabunbHOCTU YacToTbl KagpoB. [Ina COBPEMEHHbIX YCTPONCTB Yalle Bcero
HeaKkTyarnbHO.

KauecTtBO paboThbl JaHHOW HACTPOWKM 3aBUCUT OT BUONMOTEK KaMepbl, KOTOPbIMW cHabaun
AaHHOEe YCTPONCTBO NPON3BOANTENb.

1.3.3.5.6. Ctabunusaums

HacTtponka annapatHon ctabunusaumm. O4eHb NPOTUBOPEYMBAs HACTPOWMKA MO NPUYNHE
BbICOKOro 6e3pasnuymnsa npomsBoguTenemn K He.
Crabunusaums genvrtca Ha ABa Buga: ontmdeckas u umdgposas. Ontnyeckas



npegHasHadeHa ans KomneHcauum menkon Tpsicku. Lindpposasi komneHcupyet 6onee
cepbesHble konebaHus. B coBpeMeHHbIX YCTPOMCTBAxX B HATUBHbBIX NPUITOXEHMAX YaLle
BCEro ncnonb3yetcs rubpmnaHasa ctabunmsaums, Korga akTMBMpoBaHa U ogHa u BTopas
OLHOBPEMEHHO.

[aHHasa HacTporika npeanaraet YeTbipe 3HavyeHus: BbIKI1, Ontnyeckas, Lindposas,
Ontuyeckas+UudpoBada. Kaxxgas U3 aTux onuuin akTMBUPYETCS B 3aBUCUMOCTU OT TOrO, YTO
coobuwaet npunoxeHnto Camera2 API.

C onTtunueckon ctabunusauuen npobnemMbl BCTpe4yaroTcsa peako. Yto Henb3sa ckasaTtb O
undcpposomn. PabotocnocobHOCTb LnpoBOM CTabmnmsaLmm UrHOPMpYyeTCa NOYTU BCEMM
npoussoauTenamn. B 99% undposas ctabunusauns He paboTaer.

CerogHs 4OCTOBEPHO N3BECTEH TOMbKO Napa Npon3soauTenemn, KoTopble NOAOLUNN K
BOMpPOCY OTBETCTBEHHO — Sony 1 Huawei. HoBble cmapTdoHbl Huawei nvetot
HeoTKMNo4YaeMyro ctabunusauuio, T.e. ogHa ns Hux unu obe GyayT paboTaTth Bcerga.
CwmapTtgoHbl LG, Samsung, Xiaomi, Vivo, Oppo, OnePlus nmetot npobnemy ¢ undgposon
cTtabunusaunen.

Ha HekoTopbIX YCTPONCTBAX NOMNy4YaeTCa akTMBUPOBATbL HEKOTOPLIE HACTPOMKK NyTEM
NPUMEHEHUs «KoCTbinen» B 0oxog Camera2 API (2.5. B HaTMBHOM NpuiioXeHuu...). Ho
WMEHHO C LUnpoBor cTtabunuaaumen aToro eLle He NMpom3oLLITO.

KauecTtBO paboThbl JaHHOW HACTPOWKM 3aBUCUT OT BMONMOTEK KaMepbl, KOTOPbIMW cHabaMN
AaHHOe yCTPOWCTBO NPOU3BOANTENb.

1.3.3.5.7. YcTpaHeHune nonoc (aBTO3KCNO3nLKUS)

EcTb Takoe siBNeHne B BUOEO, Kak MepLaHne namn HakanmeaHus (4actota Toka). BosHukaet
npobnema, Korga YyacTtoTa KagpoB Y ANUTENbHOCTb BbIAEPXKM BUAEO HE COBMAaAatoT C
4acTOTOM MepLaHusa namn.

[aHHasa HacTporika B 3aBUCUMOCTM OT BbIBPAHHOIO 3Ha4YeHUs NoMoraeT n3baBnUTLCS OT 3TOM
npobnemsbl. [laHHaa HacTpovika paboTaeT TONbKO Toraa, Korga Bbl NO3BONAETE CUCTEME
yNpaBnsiTb HACTPONKON IKCMO3MLUMN (B PEXXUME PYHHOM SKCNO3NLMK C AaHHOW npobnemom
npuaetca 60poTbCa cCamMoCTOATENbHO). Toraa cMcTema BbICTaBMSIET TaKyo BbIAEPXKKY (a
MOXeET ObITb 1 4acTOTY KagpoB), YHTOObI HUBENMPOBATb BO3AENCTBME NCTOYHUKOB CBETA.
KayecTtBO paboTbl JaHHOW HACTPOMKN 3aBUCUT OT BMBNNOTEK KaMmepbl, KOTOPbIMU CHabaun
AaHHOe YCTPOWCTBO NPON3BOANTENb.

Ewe HeMHOro nHdgopmaumm Npo MepuaHMe naMmn MOXHO HanTu B pasgene 1.5.2.4.
MepekntoyaTens 3Ha4eHUN BblOEPXKKU.

1.3.3.5.8. HDR

[aHHasa HacTporika OOCTyNHa Ha ycTponcTBax AByx 6peHaos: Sony n LG. Ha cmapTtdoHax
Sony oo Xperia XZ3 BknioumMTenbHO paboTaeT TONbKO B peXMMe aBTOMaTU4eCKOn
aKcnosnuuu.

Ha HoBbIx cmapTdoHax Sony Xperia 1 LG, HaunHaa ¢ V35, paboTaeT TonbKo ¢ GUTHOCTbIO
10 6ur.

Yaule Bcero pexxum HDR paboTtaeT kak ABoiHast akcno3numus. Ha cerogHslHNMn MOMEHT Mbl
He 3HaeM, Kakast TEXHOMOrs Ans 9TOro MCronb3yeTcs, NOBbILWEHNE SAPKOCTU NUKCenewn
Yyepes aHaroroBoe yCuieHne curHana unmn Yepes pasHoe Bpems Bblaepkkn. Ho 4To
JOCTOBEPHO N3BECTHO, 3TO TO, YTO B 3TOT MOMEHT OTAENbHbIE NMUKCENU UMEIOT PasHyto
«4YYBCTBUTENBbHOCTbY.

Uto Bneyet 3a cobou BKIOYEHNE JaHHOW HACTPOMKN? YXyaLeHne kadyecTBa nsobpaxkeHus,



HekpacuBble LWnendbl B AnHaMUYecknx cueHax. Ho npu atom gobaenaeTca MUHUMYM
noncrona no spkocTu. MNogxoauT Ansa CTaTUYHbIX CLEH.

Ha cmapTtdoHax Sony Xperia 1/5 Mark 2 gnst KOHTpacTHbIX ANHAMUYECKNX CLIEH 3Ty
HaCTPOWKY fny4lle OTKIoYaTb.



1.3.4. KHOMNKa Bbl30Ba MeHI0 HAaCTPoOeK MUKPOdhoHa 1 3BYyKa

KHonka MeHio HacTpoek MUKpOdhoHa 1 3ByKa (4) OTKpbIBAET OKHO HACTPOEK, KOTOpoe
cogepxuT B cebe AOCTynHblE B aHAPOUA, HACTPOMKM MUKPOMOHA, HAaCTPOMKN ayano Kogeka
N HacTporkn ob6paboTkM 3ByKa.

Hwxe Mbl pacCMOTPUM KaXa bl MYHKT MEHIO OTAENbHO.

1.3.4.1. Pasgen «HacTponkn 3anucu 3syka»

Ha cerogHsi Bcero oguH, Ho B ByayLleM HacTporiku 6yayT BblIHECEHbI B pasgensbl.

ButHOCTbL 3anucun ayano 3adukcupoBaHa Ha oTMeTke 16 6uT, NnoaToMy nyHKTa Bblbopa
OMTHOCTM HET. DTO CBSI3AHO CO CIIOXHOCTbIO peanusauun 32 6utHon 3anuncu. 24-x out B OC
AHOpOVA He CyLLEeCTBYET Kak Knacca.

1.3.4.1.1. ACTOYHMK 3BYKa

B cucteme AHgpowng cyLLeCcTBYET HECKOIbKO JIOrMYeCcKUX MCTOMHUKOB 3BYKa. B npunoxeHun
OHM MPUMEHeHbI He BCe, YTO AOCTYMHbl, HO CaMbleé OCHOBHbIE.

BbIKJ1. 3Byk He 3anucbiBaeTcs.

Mo ymon4yanuto. Cnuctema BbiGUpaeT NCTOYHMK 3BYKa M Kakne apdeKTbl N KoppeKkuum
HaNoXuThb.

HeobGpaboTaHHbIi. Cuctema BbIOGUPAET UCTOYHUK 3BYKA, HO HE MPUMEHSET HUKAKMX
Koppekumn n acpdekTos.

Kamkopgep. JokymeHTauus no Android pacckasbiBa€eT, 3TO MMEHHO 3TOT MCTOYHUK
npegHasHadyeH ang 3annucu Buaeo-3eyka. Mpu BbIbope 4aHHOMO 3HAYEHUst CUCTEMA AOIKHA
KOHTPOMNMpoBaTb OpPUEHTaLMIO MOMNOXEHNA YCTPONUCTBA, U COOTBETCTBEHHO perynvposaTb
KaHanb! 3Byka. OnbIT NOKa3bIBAET, YTO MCTOMHUKOM 3BYKa Bceraa 6yaeT BCTPOEHHbIN
MUKPOMOH(bI) YCTPOWCTBA.

MukpodoH. Cructema nuweT ¢ MMKpodooHa YCTPONCTBA, AaXe €CNU SOCTYNHbI Apyrve
usndeckne NCTOHHMKKN 3ByKa. YemM To noxox Ha Kamkopaep. Yalue Bcero nuLIET B MOHO.
Bluetooth. NMpunoxeHune ctapaetcsa nucatb 3BYyK ¢ Bluetooth-rapHuTtypbl unm ¢
Bluetooth-mukpodoHa. MpunoxeHne He 3aHMMaeTCs NOAKIHYEHNEM UCTOYHMKA 3BYKa, 3TO
Hago caenaTtb npexae Ha ypoBHe cucTembl. [NyHKT He4OCTYNEH, MOKa B CUCTEME He
3apernctpmposaH Bluetooth-uctoyHuk 3syka. Kak Tofbko B cuctemMe nosiBusica
Bluetooth-UcTOYHMK, Ha HErO MOXHO NEPEKITIYNTECA B NPUMOXEHNN.

1.3.4.1.2. YpoBeHb

MyHKT 06paboTKkK YpoBHS 3ByKa. 34echb CTOMT caenarb npegoctepexeHune. [laHHas
HacTpoika paboTaeT C yxe 3anucaHHbIM 3BykoM. Ecnn B ucxogHoM MaTepuana yxe ectb
neperpys, To OH COXPaHUTCA Aaxe MOCIe NOHWKEHWUSI YPOBHS.

Mo3aToMy ecTb pekoMeHAaUMs UCNONMb30BaTb AaHHbIV NMYHKT ¢ HEO6paboTaHHbIM
MCTOYHMKOM 3BYKa, 1 MOBbILLATL YPOBEHb [0 HY>XHOrO BMECTO NMOHUKEHUS.

[aHHas yHKUMA noGaensieT Harpysky npu 3anucu. Ha nety npouncxogut obpaboTka
ayavocurHana.

1.3.4.1.3. [lomeHATb KaHanbl MmecTaMmu

Ha HekoTopbIX yCTPOMCTBax NOMoOXeHNe CTepeo-kaHanoB 3Byka MOXeT ObITb
HenpaBunbHbIM. C YeM CBA3aHO Takoe peLleHne Npon3BoauTensl, OCTaeTcst TONbKO ragathb.



Y nonb3oBaTensi eCTb BO3MOXHOCTb NOMEHSITb KaHarbl MeCTamu, YTOObl CNpaBeannBoCTb
BOCTOp>KecTBOBana.

[aHHaga yHKkuna gobasnseT Harpy3ky npu 3anucu. Ha nety npoucxogut obpaboTka
ayguocurHana.

1.3.4.1.4. YacTtoTa anckpetnsaumm

YacTtoTa gMcKpeTusaumm 3annuckiBaemoro ayauo.

Ona AAC cxatoro B MP4 moxHO BbiGpaTh anckpetmusaumo oo 48Ky, (aTo cucrtemHoe
orpaHuyeHue).

Onsa otaeneHoro WAV anckpetumsaums orpaHudeHa 192KIMy. 3gecb cTouT 3aMeTuTb, YTO He
KaXkgoe yCTPOMCTBO MOXET paboTaTb C Takon YacTOTOM, NOITOMY UMEET CMbICH
KOHTPONMpPOBaTb, CNPaBMNAETCsS I YCTPOMCTBO.

1.3.4.1.5. KayectBo (6UTpenT)

KauecTBO cxxatms, kak 1 B criydae ¢ Bugeo. MakcmmanbHbI npegen outpenta
onpegensietcs cuctemon. O6bI4MHO 31O 510K6/c ana AAC.

B aTom e nyHkTe BbiGMpaeTcs 3anmck B otaenbHbi hann WAV, Kak 1 MakcMManbHbIv
OuTpenT. Ml OH Ha camom gene MakcumarnbHbIn, notoMy 4to WAV, B NpmvHUMNE, 3TO CbIpom
ayouocurHan. ®ann WAV 3anuceiBaeTcsa ¢ Hadana 3anncu 4O OKOHYaHWA 3anucu, gaxe
korga Bmaeodannbl pa3dburBaloTcs Ha YacTy no, Hanpumep, 3.7TB.

1.3.4.1.6. Jo6asutb B MP4 (WAV ocTtaeTtcs)

[laHHas HacTponka No3BoONAeT MMMNOPTMPOBATL 3anucaHHbIi WAV B KoHTenHep MP4 nocne
OKOHYaHuA 3anmMcn. 3HadeHnst HacTponkK aTo Butpent (kavyectso) AAC, B KoTopbIn BygeT
cxar WAV BHyTpn MP4.

BaxHo! Npwu BKOYEHMN JAHHOW HACTPOWMKN B CUIY BCTYNaeT orpaHn4eHne Ha Korm4ecTBo
Bugeodannos. MNapannenbHo MOXHO 3anucaTb TONbKO OauH Buaeodans. Kak Tonbko
MakcumarnbHO AOoNyCTUMbIN pa3mep Buaeodanna byaeTr 4OCTUrHYT, 3annce byaet
OCTaHOBIIEHA NPUHYAUTENBHO 1 3anncaHHbin WAV GygeT umnopTtuposaH B MP4.



1.3.5. KHOMKa nepekntoyeHns gnadparmbol

CKonbko M3BECTHO, AaHHasi KHOMKa paboTaeT ToNbKo Ha OTAENbHLIX CMapTdoHax Samsung.
Ha HekoTopbIx cmapTdoHax Huawei (Honor) oHa oTobpakaeTcs, HO He AaeT HUKaKoro
pesynerata. [ng yero oHn B Camera2 API ykazanu OCTYNHOCTb HECKOMbKUX 3HaYEeHUI

avadparmbl, OCTaeTcs 3aragkon.



1.4. 30Ha HaCTpoOeK N306paKeHus

B aTOM 30HE HAaXOAATCA KHOMKM, KOTOPbIE KacaloTcs B OCHOBHOM LiBETA, M306paxeHus.

YUTo oTnn4aeT «B3pocCryo» Kamepy OT cmapTdoHa KpoMe pasmepa CeHCopa N CMEHHbIX
ctekon? OtcytcTBue GPU. Mbl pelinniv CMEeHUTb KOHLEMLMIO, OTONTU OT OBLLENPUHATOrO
noaxopda, Korga Ha cMapTdoHax BCe CMELUMBAETCS B Ky4y.

Mebi pasgenunu paboty ¢ RAW-curHanom ceHcopa n obpaboTky nsobpaxeHus yepes GPU,
N BbIHECTN KaXabIi BUA 06paboTkun nog oTAerNbHYH KHOMKY.

«B3apocnblie» kamepbl NbITAITCA MakCMMarbHO 3a4eNCTBOBATbL BO3MOXXHOCTU CEHCOPA,
nony4yas MakcMmarnbHO BO3MOXHOE KadecTBo. Nocnenytollas obpaboTka nsobpaxeHus
NPOMCXOANT Ha KoMNbloTepe, U Tam 3agenctyetcss GPU.

B Hawewm cnyyae GPU 310 1 XopoLuo, 1 nNioxo.

MwuHychbl 3akntoyatoTca B ToM, 4To GPU noBbiwaeT Harpy3ky B pa3sbl, GPU nuwaet Hac
3anuncu B 10 6GutHom rmy6uHe LBeTa.

3anuck Bngeo B RAW HegocTynHa, a 3HaunT matepuan OygeT cxkart KogekomM ¢
cybanckpetnsaumen 4:2:0. O6paboTka nsobpaxkeHuns yepes GPU gaet BO3MOXHOCTb
obpaboTtaTb curHan 4:4:4 0o cxaTus KogekoM. Tem, KTO XOUET NOMy4YnTb rOTOBYIO KapTUHKY,
TEM, KTO HE MMEET YCTPONCTBA, KOTOPOE 3anuckiBaeT ¢ rmyouHon Lueeta 10 6uT, ecTb cMbICH
nonpo6oBaTb NONYYNTb JOMOMHUTENBHYIO NOMb3y OT 06paboTkM curHana vepes [T1Y.

Ewe pa3 HanomnHaem o Harpy3ke. GPU Tpebyet mHoro pecypcos. Noatomy npockba
OLeHNBaTb BO3MOXXHOCTM Ballero MOOMIbHOro YCTPOMCTBA aAeKBaTHO.



1.4.1 KHOMKa HacTpoek nsobpaxeHnsa Ha ceHcope

Moo 3ToM KHOMKOWM coCpeaoTOHEHbl HACTPOMKM paboThl C LBETOM Ha YPOBHE CEHCOopa UMK
RAW-curnana.

1.4.1.1. Beibop pexnma banaHca 6enoro

B naHHOM MeHIo HaxoasaTest pexkumbl 6anaHca 6enoro
npenycraHoBreHHble Nponssogutenem. lNodtn Bcerga B
HanM4MM ecTb pexnm «deHb» n «Jlamna HakanueBaHUs».
Hanuune pexnma «Py4yHON» CUNBHO 3aBUCUT OT TOrO, YTO
npoussoguTens ykasan B Camera2 API. Bo Bcex pexumax,
KpOMe pYyYHOro, yCTPONCTBO MOXET 3aHMMaTbCA
aBTOMaTU4ECKUMN MUKPOKOPPEKLMSIMNA.

Pexxum 6anaHca 6enoro coxpaHsieTcst Ans Kaxxgoro ceHcopa
OTAENbLHO.

Mpwn BbIGOpE pexmma «PyyHON» akTMBMPYIOTCA BTOpas 1 TPETbS
KHOMKWN.

1.4.1.2. Py4Hble HacTponkn 6anaHca 6enoro

[nsa Toro, 4ToGLI aKTMBMPOBATL 3TO MEHIO, B HACTPOMKax pexrma 6anaHca 6enoro Hago
BblOpaTb «Py4HOM».

1 — BbiNagaloLLee MEHIO COXPaHEHHbIX HAaCTPOEK py4YHoro GanaHca 6enoro; 2 —
NHOpMaLMS C KoopaMHaTaMM Ha Tadnagae u NpuMepHas KOHBepTaLUusa B TeMneparypy
UCTOYHUKA cBeTa; 3 — Tadnaa GanaHca 6enoro; 4 — KHoMka CoOXpaHeHUs HaCTPOEK PYYHOro
6anaHca 6enoro; 5 — npeaycTaHOBNEHHbIEe TEMNEpaTypbl UCTOYHMKOB CBETA; 6 —
BCNoMoraTesbHbIi PerynaTop oTTeHKa (OCb OT 3eM1EHOM0 K (MONeToBOMY).

MNepBo-HanepBo HaA0 AOrOBOPUTCS, YTO BCE, YTO KacaeTcsl TeMnepaTtypbl B MEHIO py4HOro
GanaHca 6enoro, oHa OTHOCUTCS K UCTOYHKKY cBeTa. Bbibop TemnepaTypbl NPUBOAUT K TOMY,
YTO MPUIOXEHME CTapaeTcsl KOMNEHCUPOBaTh BbIOpaHHyo TemnepaTtypy. T.e. nonb3oBaTenb



BblOMpaeT He TeMnepaTypy, KOTOPYIO XOYET NONYYNUTb, a TEMMEPATYPy OKPYKEHUS, KOTOpoe
cenyac ocBeLaeT 0OGbeKT CbEMKM.

B BbinagatoLee MeHio (1) coxpaHeHHbIX HACTPOEK NONaAalT COXpaHEeHHbIe Nnonb3oBaTenemM
npenycTaHoBKM.

OkoLuko ¢ MHdopmaumen (2) cogepxnt B cebe Tpy napameTpa ans ny4dwero
OPUEHTUPOBAHMUS, KOMY LMdpbl BUOAETb NPUATHEN: KOOPAUHATBI NO OPAHXEBO-CUHEN OCU
(Opx-CH), koopauHaTbl No 3eneHo-guroneToson ocu (3n-GnT) 1 npumepHas Temneparypa
NCTOYHMKA cBeTa (Kakyto Hago BblOpaTh B MPaBOM MeEH0, YTOObI NONYyYnTb MPUMEPHO TE Xe
KoopauHaTbl OpaHXeBO-CUHEN OcK, T.e. 6e3 y4eTa OTTeHKa).

LiBeTHon Taunag, (3) npegHasHa4veH anga 6bICTpon 1 TOMHON Koppekunn 6anaHca benoro.
KHonka coxpaHeHusi (4), NOrM4HO, BbI3bIBAET OKHO COXpPaHEHWst NpeayCcTaHOBKW. B aTom xe
pSiAy MOryT NOSIBNSATLCA KHOMKW yAaneHus npegyCcTaHOBKM U BO3BpaTa K HAaCTpoWMKam no
YMOJTHaHWIO.

Cnucok npegycTaHoBneHHbIX Temnepatyp (5) npeaHasHadveH ans 6eicTporo Bbibopa
KOHKPETHOW TeMnepaTypbl UICTOYHMKA CBETA.

Perynatop oTTeHka (6) npegHasHayYeH ons perynmpoBKuM LiBETa Mo 3eNeHOo-(hroneToBom ocu.
B aHrnunckom s3bike oH HasbiBaeTcA tint.

T.e. NpaBas 4acTb MeHI0 py4yHoro 6anaHca 6enoro nomoraet 6o5ee TO4HO HAaCTPOUTL
HEeKOTOpble perynsaumm.

B pexume py4yHoro 6anaHca 6enoro yalle BCero OTKM4alTCa BCe MUKPOKOPPEKLNN 1
noxoasi Ha annapaTtHyr npeaycTaHOBKa MOXET HECKOSbKO OTNMYaTbCsl OT annapaTHOW.
MoaTomy MMeeT cMbicn abcTparmpoBaThCsi OT annapaTHbIX NPeayCTaHOBOK B MOMEHT
NCNonb30BaHUA pexxmMa pyyHoro 6anaHca 6enoro, 1 gaxe He NbITaTbCs CPaBHMBATL €0 C
nto6bIM APYrMM PEXMMOM.

Hac yacTo nopaxaet cTpemreHne nonb3oBatenemn 4oOUTbCSA HAaCTONbKO naeanbHOro
6anaHca 6enoro, 4To6blI MOXHO ObINO KanNMbpoBaTb MOHUTOP C MOMOLLILIO cmapTdoHa. Ham
KaXXeTcsi 9TO M3NULLHeN TpeboBaTenbLHOCTLIO, U, CNegoBaTenbHO, CaMoO CTpeMIieHne
paccmaTtpuBaeTcs kak 6eccMbICreHHoe.

BHumaHune! Ecnn BbibpaHHbIe HACTPOMKM He Bblnn CoOXpaHeHbl B NMPeayCTaHOBKY, TO HET
HWKaKOWM rapaHTUn, YTO OHM OCTaHYTCH B CreayoLLen Ceccum NCnosb30BaHNs NPUNOXKEHMS.
MpunoxeHne cTtapaeTcsa COXpaHUTb NOocneaHne BblbpaHHbIe HACTPOWMKKM, HO Yalle BCero
BblOpaHHasi npeaycTaHoBKa, eCnn oHa Obina nameHeHa, HO U3MEHEHUS He Obinu
COXpaHeHbl, cbpacbiBaeT HACTPOWKM Ha CBOM COXpaHeHHble. Hanpumep, Bbl BbiIbpanu
5600K, coxpaHunu ato B npegyctaHoBky Preset01, nsmeHunu HacTporiki Ha TemnepaTypy
5000K v BbIWM 13 NpunoxeHus. BepHyBLIMCb 06paTHO Bbl CKOpee BCero obHapyxute
HacTporku Ha 5600K, noTomy 4To BbIOpaHHasi U COXpaHeHHas NpeaycTaHoBKa NX
npuMeHuna, NPoMrHopMpoBaB NOoCNegHNe BPEMEHHbIE U3MEHEHUS.

1.4.1.3. Bolbop ramyTa

3pecb HaumMHaeTcsa Tema «Bapocnbix» norapugmmnyeckmx npodunen. MNepBble
BMgeo-annapaTbl C BO3MOXHOCTbLIO Bblbopa log-npodumnen He genunu 3To NOHATUE Ha OBe
YyacTu: ramMma-KpuBasi U ramyT. lNonb3oBaTtens NPoCcTo BbibUpan 1o, YTO eMy AaBanu
BblOpaTb, 1 nonb3oeancs. A Ha noctobpaboTke NPUMEHsI NOArOTOBMNEHHbIE
npounssoguTtenem yctponctea LUT bl.



C TeyeHvem BpeMeHn nosiBunacbk HeobxoaMMOCTb pa3aenuTb BbIbop ramyTa (LBETOBOrO
NPOCTPaHCTBa) N raMma-KpuBon. [NpuumMHO NOCNYXNNo yBENNYEHNE KONMYECTBa
KOoMBMHaLmMM 3TUX ABYyX NapameTpoB, 1 CTarno npoLue BbiIbpaTb UX Mo OTAENbHOCTU, YEM
HanNnoauTb roToBbIX l0g-Npodmnet co BCeMn BO3MOXHbIMU KOMBUHaUMsiMK. B Hawwem xe
crny4vae 910 BOOOLLE MOXET NPMBECTU K Xaocy.

W Tak, ramyT 3TO NOYTU TO e caMoe, YTO LiIBETOBOE NPOCTPaHCTBO, C OAHOM NNLLb
pasHuMLEN, YTO raMyT 3TO YCIIOBHOE LIBETOBOE MPOCTPAHCTBO C TeMMU xe koopauHaTamu CIE,
HO HMYEM He orpaHuyeHHoe. Yaule Bcero noHATUe raMyT BCTpeyaeTcs B BUAEOChEMKE, a
LBETOBOE MPOCTPAHCTBO B TPAHCNALMM UMGPOBOro KOHTEHTa. CeHCcop kaMmepbl He MeeT
TaKMX XECTKUX OrpaHNYEeHUn Kak MOHUTOP, MHAPOPMALMIO C CEHCOopa, ONMPasChb Ha ero
rnybuHy LBeTa, MOXHO pacTaHyTb Ha Nnoboe LuBeToBOe NPOCTPAHCTBO. B npuHumne kaxgoe
LBETOBOE MPOCTPaAHCTBO MMEET HEKOTOpOoe YcrnoBHoe TpeboBaHme no rnybuHe uBeTa.
Hanpumep, Rec.709 goctatouHo 8 6uT, Rec.2020 TpebyeT He meHee 10 6uT, 4TobbI LIBET He
nven «aplp» 1 noctepusaumm (Banding). A ecnu B3aTb kakon-Hnbyab Red Wide Gamut, 1o
TpeboBaHue K rmybuHe LBeTa MOXeT Bo3pacTu 4o 14 our.

B nobom cnyyae 3To He akcroma U Bbl Bnpase BblbpaTtb nobon ramyT. Ho BCe Bbilwe
ONMCaHHOEe CTOUT B3ATb BO BHUMAHME.

CneBa — CnN1coK ramyToB; cripaBa — PerynsaTopbl SPKOCTU U HACLILLEHHOCTN.

Ha HekoTopbIX YCTPONCTBax SPKOCTb MOXET He paboTaTb B 3aBUCMMOCTM OT cuTyauun. eno
B TOM, 4YTO BOMbLUMHCTBO annapatoB AHOpoua CTpagalT KNUNAMHIOM B CBETaXx, Korga
HaCTPOWMKN CeHCopa BbIXOOAT 3a ONpeaerieHHbIn ypoBeHb. C 3TMM HeT npobnem y
cMapTdOHOB Sony 1 HECKOMNbKMX Mogenen oT Samsung. HacbiLWeHHOCTb UMEET Te Xe
OorpaHuUyeHus, YTo 1 SAPKOCTb, HO 3TO BCE paBHO HE MellaeT en uMeTb 6onbLuni padounin
AnanasoH, YeM Y SIPKOCTU. APKOCTb NO YMOSTHAHUIO CTOUT Ha 1, HaCbIWEHHOCTb — Ha 1,2.
UTo0ObI cOpoCcUTb perynatop 0gHoOM N3 HacTpoek, Hago NPOmn3BeCTM ABOMHOE KacaHune Ha
COKpaLLeHHOM Ha3BaHWN HACTPONKN. APKOCTb U HACbILLEHHOCTb COXPaHATCH
aBTOMaTUYECKMN AN KaX4oro ramyTta oTaensHo.

Bbibop ramyTa BO3MOXEH TONMBKO B peXXMMe pydHoro 6anaHca 6enoro, nOToOMy YTO UMEHHO B
3TOM peXume CTaHOBMTCS AOCTYMHbIM HeOOXoauMoe ynpaBrieHNe CEHCOPOM.



MoyTtn BCe annapatbl Huawei (Honor) nuweHsl py4yHoro pexuma 6anaHca 6enoro, noatomy
UM He OOoCTyneH BbI6op ramMyToB.

1.4.1.3.1. sRGB/Rec.709

1.4.1.3.2. P3 D65

1.4.1.3.3. Rec.2020/2100

1.4.1.3.4. AWide Gamut

CraHgapTHbIM ramyT, MO YMOSTYaHMIO NCNOSMb3yeMble MOYTH
BCEMW MOBUNBbHLIMK YCTpONCTBaMN. HUYEro He MeHsieT B
uBeTe nsobpaxeHus. Touka 6enoro D65.

XopoLlo coveTaeTcs ¢ ramma-kpmebiMn CtaHgapTHas, Rec.709
n sRGB.

LiBeToBOE MPOCTPAHCTBO, KOTOPbIE CEroAHS ABMSETCS
npuemHukom Rec.709. NMoyTtn Becb coBpemeHHbIn HDR-Bnaeo
KOHTEHT CO3aaeTcs B Npegenax AaHHOro LIBETOBOMO
npocTpaHcTBa. Ecnn y Bac ecTb nnaHbl ganee pabortaTb C
HDR, To umeeT cmbicrn 00paTuTb BHMMaHue Ha P3. Touka
6enoro D65.

XopoLlo coveTaeTcsi C raMMa-KpuBbIMU U3 CTaHOapTOB
HDR-Buaeo: HLG n PQ 1000.

FamyT, KoTOpbIV coaepXxuT B cebe LBeTa, JOCTYMHbIE TONbKO
nasepam. OTO LIBETOBOE NPOCTPaHCTBO Ha CErOAHs He
crnocobeH oTo0pasnTb HU OOAUH MOHMTOP, NMPOEKTOP UMK
Tenesun3op. B 6onblimHcTBe cnyyaes Rec.2020, KOTOpbIA Mbl
HabnogaemM B MeTagaHHbiX 10-OMTHBIX BUOeodannos, 3To
KOHTEnHep ans MmeHblero ramyta P3. Ho HMKTO He meluaeT
HaM CHMUMaTb BUAEO B JaHHOM ramyTe. Ero nntoc B TOM, 4TO OH
LLMPOK, MOHATEH M NErok B MHTepnpeTaumn. Touka 6enoro D65.
XOopoLluo coyeTaeTcs ¢ raMMa-KpMBbIMU U3 CTaHAApPTOB
HDR-Buaeo: HLG n PQ 1000.




MepBbIvi ramyT U3 cepun TexHn4eckmux. MakcmmanbHo
NpunbnmxeH K n3asectHomy ramyTy oT Arri — Alexa Wide
Gamut. Npu nHTepnpetauun, Hanpumep, B NporpaMmme
Blackmagic Davinci Resolve pekomeHayeTcs Bbibupatb ramyT
ot Arri. Touka 6enoro D65.

XopoLuo coyeTaeTcs ¢ ramma-kpmson mLog-C.

1.4.1.3.5. C Cinema Gamut

1.4.1.3.6. P V-Gamut

1.4.1.3.7. R Wide Gamut

1.4.1.3.8. S-Gamut/-3

FamyT, MakcMmarnbHO NPUOGNMKEHHBIA K MU3BECTHOMY ramyTy OT
Canon — Cinema Gamut. CooTBeTCTBEHHO UMEHHO €ro
peKkoMeHAyeTCa NCNonb3oBaTh Npy MHTepnpeTaummn. Touka
6enoro D65.

XopoLuo coyeTaeTcs ¢ ramma-kpmson mC-Log3.

lamyT, MakcMmManbHO NPUBNMKEHHBIN K UIBBECTHOMY ramyTy OT
Panasonic — V-Gamut. imeHHO ero pekomeHayeTcs
ncnonb3oBaTb Npu MHTEpnpetaunn. Touka 6enoro DG5.
XopoLwuo coyeTaeTcs ¢ ramma-kpmson mV-Log.

FamyT, MakcMmManbHO NPUBNMKEHHBIN K UIBBECTHOMY ramyTy OT
RED — Red Wide Gamut. MilmeHHO ero pekomeHayeTcs
ncnonb3oBaTb AN HTepnpetaumn. O4eHb LWMPOKMIA ramMyT, He
pekoMeHayeTcsa ncnonb3oBaTth B pexmume 8 6ut. Touka 6enoro
D65.

XopoLwuo coyeTaeTcs ¢ ramma-kpmson mLog3G10.



FamyT, MakcMmManbHO NPUBAMKEHHbIN K OQHOUMEHHOMY OT
Sony. [Ins nHTepnpeTaLmMm MOXHO UCMNOMb30BaTb ramyT OT
Sony. Toyka 6enoro D65.

XopoLlo coveTaeTcs ¢ ramma-kpmBon mS-Log2.

1.4.1.3.9. S-Gamut3.Cine

FamyT, MmakcMmanbHO NPUGNMXKEHHbIA K OGHOUMEHHOMY OT
Sony. [Ing nHTepnpeTaumm MOXHO UCMONb30BaTb rymaT oT
Sony. Touka 6enoro D65.

XopoLwUo coyeTaeTcs ¢ ramma-Kkpmeon mS-Log3.

1.4.1.3.10. ACES AP1

MamyT ctaHgapta ACES. Ha cerogHAWHMI geHb Ans 3anmncu
ncnonb3yeTcst o4eHb peako. Ho TeHaeHun B
BMOEONPON3BOACTBE HAMEKAIOT, YTO HE 3@ ropamMu TOT AEHb,
Korga AaHHbIN raMyT MOXET CTaTb CTaH4APTOM Ans Bcex
BUaeoKamep.

OTtnnyaetcs oT ocTanbHbIX TEM, YTO Tovka 6enoro y Hero D60.
A 37O 3HauuT, 4TO HacTpouTb BanaHc Genoro ByaeT HEMHOroO
cnoxHee. XopoLo codeTaeTca ¢ ramma-kpuson ACEScct.

Ecnu Bbl ns MOHTaxa ncnons3yete nporpammy Premiere Pro, koTopasi He uMeeT B CBOEM
pacnopskeHnn BbIGop raMyToB OTAENBHO OT raMMa-KpuBbIX, TO BAM UMEET CMbICH
cnefoBaTtb peKkoMeHOaumsiM No CoMeTaeMOoCTU, MOTOMY YTO CKOpee BCero Bam npuaeTcs
ucnonb3oBaTb LUT bl OT NponsBoguTenen «B3poCbIX» KaMmep.

Mporpamma Davinci Resolve nmeet B cBoeM pacnopsXeHuu (OyHKUMoHan, KoTopbin Jaet
BO3MOXHOCTb NPU MHTEpNpeTaunn Bbibupatb OTAENbHO raMyT, OTAENbHO raMma Kpusyto. B
3TOM Cny4vae Bbl MMeeTe BO3MOXHOCTb codeTaTb Nobble ramyThbl C MobbiMu
ramma-KpuBbIMU.



1.4.1.4. Bbibop 1 HacTponka raMma-KprBOM

MpunoxeHne mcpro24fps cMnNbHO BLIAENSAETCA CBOMM NOAXOAOM K raMma-KkpuBbIM. [epBoe
OoTNnuyne — npuMMeHeHne ramma-kpmson Ha yposHe RAW-curHana, BTopoe — OrpOMHBbI
BbIGOP NpenyCTaHOBMNEHHbIX KPMBbIX, TPETbE — BO3MOXHOCTb «HApMCOBaTb» CBOHO
raMma-KpuBy|o.

lamMma-kpuBas — 37O rpadouk N3MeHeHUs ApKOCTeEN N3obpakeHns ¢ «ObINo» A0 «CTano».
Bce nonb3oBartenu, KOTopble XOTb pa3 ctankueanmcb ¢ RAW-goTo 4OMKHbI NpekpacHo
NOHMMAaTb pasHMLy B MNAACTUYHOCTU U TMBKocTK angd obpabotkm mexagy RAW n JPG.
[aHHbIN NYHKT MEHIO COAePXUT B cebe MHOXECTBO HAaCTPOEK raMMa-KpMBOW Ha YPOBHE
RAW-curHana. 31o 3Ha4mT, YTO Mbl PEAAKTUPYEM HE FOTOBYHO KAPTUHKY, HE CXaTylo TEM
bonee, a Cblpo MaTepuan, CHATbIN C ceHcopa. Y Hac eCTb BO3MOXHOCTb YCUMNUTbL CUrHan,
KoTopbIr nocrne koHsepTtauun B RGB yxe MoXeT ObITb HeaocTyneH (cpesaH). Yalye Bcero
3TO KacaeTcHd TeHeMN.

3aecb ctouT 06paTnTb BHUMaHMe, 4To RAW 37O TO, YTO CMOT NOMY4YUTb CEHCOP, U U3 HETO
HEBO3MOXHO BbITSIHYTb TO, YTO HEe CNocoBeH 3aneyaTneTb ceHcop. Ecnu Bbl
nepeaKknoHMpoBanu nsobpaxeHune, To B raMMa-kpuBbIX Bbl OyaeTe MMeTb eno ¢
NnepeaKkCnoOHNPOBAHHBIM N306paXkeHneMm, rae MHpopmMaumsa B CBETax MOXET ObITb yTepsiHa.
To e camoe kacaeTcs TeHen. Ecnu Bbl HegoaknoHUposanu kagp n B RAW-curHane Het
WHOPMALMK B TEHAX, TO HUKAKUMWN raMMa-KpUBLIMU NX HE BEPHYTb.

MHorve nonb3oBatenu nomnaratoT, YTO raMmMa-kpueas Log-npodunsa npegHasHavyeHa ans
«pacLumpeHns» AMHaMmyecKkoro gnanasoHa. Ho ato He Tak. B Buaeo 3a guHamunyeckui
AunanasoH OTBeYaeT CeHCcop, a raMMa-kpueada Log-npodunsa otBevaeT 3a To, Kakag
NMHOpPMaLMA 1 B KaKUX NPONOPLMSIX MO APKOCTM NonagaeT B 3aKOANPOBAHHbIN KOAEKOM
Buaeo-hann. Ecnu Bbl CHUMaeTe YNCTLIN HecxkaTbin Buaeo-RAW, Bam He HyxeH
Log-npocunb (HU ramyT, HM ramma-kpusasi). Jlorapudpmmnueckue npocounu (ramyT un
ramma-kpmBasi) MIpUMEHSIOTCH TOMbKO TaMm, r4e curHan ¢ ceHcopa byaet oxaT nepeq
coxpaHeHueM B dpann. Cxatue MOXeT NPOUCXOANTb KakK yXKe Ha ypOBHE KOAeKa, Tak U Ha
ypoBHe RAW-curHana, korga RAW-curHan cxxumaetcs no rmyounHe uBeTa (ans yMeHbLUEHNS
pasmepa), NPUMEHSAITCA AONONHUTENBbHbIE 06PaboTKN, HaNpUMep, raMmmMa-KogupoBaHue
(npumeHsieTca ramma-kpuBas). B pesynsrate Mbl noflyd4aem BnonHe rmbkui matepman,
MHorme cuutarT ero RAW, HO 3710 Bce paBHO He ToT RAW, koTopblii 6bin Obl 6e3
NPOMEXYTOYHbIX 06paboTok. Tako RAW HasbiBaloT cxatbiM. CxaTtbin RAW goctyneH Ha
MHOTUX «B3POCIbIX» kKamepax. Ha MOBMnbHbIX yCTPOMCTBAX, K COXaNeHuno, AOCTyneH
TONbKO KoAeK. [10aTOMy HaM HET CMbICIa pasnuyaTth cxaTbii U HecxKaTbii RAW.

To e camoe KacaeTcs KOMMNakTHbIX poTokamep, NONyNAPHbIX Cpean COBPEMEHHbIX
Bugeorpadpos. Takme kKamepbl YMEIOT 3annchbiBaTh TOMNBKO CXaTbl KOAEKOM MaTepuan.
MMeHHO NoaToMy B HMX M ObINo BBeAEHO NoHATME Log-npoduns. MNponssogntenu
cTapanucb HauTU BO3MOXHOCTb He aTb KOAEKY NOTepsaTb TO, YTO MOrmo 6bl ObITh
nonesHbiM. Kogek He niobuT CAMLLKOM TEMHbIE YacTy Kagpa v crivwkom ceeTnble. OH ¢
TPYOOM pasnuyaeT coceHue NUKCenu B 3TUX YacTsax, MO3TOMY CTPEMUTCS YCPEeOHUTb
MUKCENn 1 cxaTb UX B KBagpaTbl, bonblune ogHouBeTHble NATHA. [aMma-kprBas Ha
nonynpodeccnoHanbHbIX Kamepax OCHOBHY YacTb SPKOCTU U300paxeHnst coBuraeT B
cepeauHy, Tyaa, raoe Kogek MakCcumMarbHO akKypaTeH.

— M uy10? — cnpocuTte Bbl. — Mbl Ha TenedoH MOXeM NOMYy4YUTb TO XXe caMoe, YTO U
Buaeorpadbl ¢ nonynpodeccnoHanbHbIM1 Kamepamm?

Hukak HeT. MoGuIbHbIE CEHCOPbI HE AOTAMMBAKOT HU MO YYBCTBUTENBHOCTU, HX MO
ANHaMMYecKoMy AnanasoHy 40 «B3pOChbIX» kamep. Ho 3To He OTMeHsieT Toro dakTa, YTo



HecTaHOapTHas raMMa-KpyBasi MOXET NOMOYb COXpaHWUTbL GonbLue, YeM TO, YTOo npeanaraert
cucTema yCTpoucTBa No YyMOMYaHMI0.

1.4.1.4.0. MapameTpbl rammMma-KpuBbIX

1.4.1.4.0.1. [TnomHocmb mo4yek

[aHHbI NapaMeTp MOXHO BCTPETUTb BO BCEX FAMMa-KPUBLIX, KPOME aBTOMaTU4ECKON.
[axe npu Tom, 4TO Ha rpadpmke ramma-KkpuBas MOXeT BbIrMSAeTb NaBHOW, HA caMoM fene
37O He Tak. [Nonb3oBaTtenbckas raMMma-Kpusasi, KOMMN ABMAIOTCA BCe NpeAcTaBfeHHble
30ecb raMMa-KpuBble, KpoMe aBToMaTtuyeckon, B OC AHOpoua COCTOUT U3 TOMEK,
COEAMHEHHbIX Mexay cobon npsamMbiMn oTpeskamu. Kaxgbiin annapaTt orpaHMyYeH CBOUM
KONMUYECTBOM TOYEK. DTO TEXHMYECKUI NapamMeTp, KOTOPbIN HasHa4YaeTCcsa NpomnsBoguTenem,
N NOMEHATb €ro Hemnb3s, 3a PeAKUM UCKIYeHeM. VigeanbHoe KONMMYecTBO TOYEK paBHO
YPOBHSIM SipKOCTU ncnonbdyemon 6utHoctn. Ans 8 6ut — 256, ana 10 6ut — 1024. Ho
30€eCb CTOUT OTMETUTb, YTO MOBUNBbHbIE CeHCcopbl NovTn Bcerga 10-6MTHbIE, NO3TOMY
naeanbHbIn BapuaHT — 310 1024 Toykn. Ha pasHbix annapaTtax Mbl BcTpeyanu 128, 256 n
512 To4yek, Ho 1024 Hurae u HuKorga.

B maHHOM criyvyae HenpusTHO yOMBASIOT YCTPOMCTBA upMbl Samsung Ha npoueccopax
Exynos. HaumHas ¢ ycTponcte cemenctea S6, Bce ycTponctea Samsung Exynos nmetot B
CBOEM PacnopsiKeHNN TONbKO 32 TOYKN raMmMa-KpUBOW.

UeM Tak BaXXHO KONUYECTBO ToYeK? Yem GonbLue ToYeK, TeM nnaBHee raMma-Kpusas, TeM
nnaBHee Nepexos OT LBeTa K LIBETY, TeM MeHbLUe apTedakToB TMna nocTepmnsaunmn.
YuntbiBasi BCe BblLLENEPEYNCIIEHHOE, Mbl PELUWN AaTb NOMb30BaTENAM BO3MOXHOCTb
pelwaTtb, Kyaa HanpasuTb 6orbLuee KONM4ecTBO TOYEK, rae Aob6aBnTb 6orbLue NrIaBHOCTW.
3a aT10 1 oTBevaeT napameTp «lMNoTHOCTb Todek». CABUI 4aHHOro napamMeTpa B CTOPOHY
MEHSET APKOCTHbIN PUCYHOK CLIEHbI, OTAEMNbHbIE €€ Y4aCTKM MOryT CTaHOBUTCS CBETIEe Unu
TEMHee.

Haeante paccmotpum npumep ¢ 8 Toukamn. Obpaliaem BHUMAHWE, YTO AN NOCTPOEHWUS
raMma-KpuBbIX UCNOMNb3YeTCHa OfHa 1 Ta xe dopmyrna.

MepBbIn pUCYHOK co 3HayeHueM -100, sToport — 0, Tpetnin — 100, yeTBepTLIN — pasHuLa
Mexay TpemMsi raMma-kpusbiMu. OBpaTuTe BHUMAHWE Ha KPACHbIN OTPE30K. TO OTPE3OK ,
oToGpaxatoLwmm 3SMeHeHNE BXOAsLLEN SAPKOCTM A0 BbiIxogawen. U B kaxxgom cnyyae oH
pasHbIn. YeTBEePTbI PUCYHOK NOKa3bIBAET, YTO €Cnuv Al CBETOB (NpaBas 4YacTb) 3TK
N3MEHEHMS HE CTOMb KPUTUYHbI, TO OS5 TEHEN (eBas YacTb) NPU KaXKAOM U3 3HAYEHUN
nony4yaeTtcs coBceM apyras kpusad. MoxeT nokasaTtbes, 4To npu 128 Toykax 1 BblLLe
N3MeHeHus ckopee Bcero ByayT He3aMeTHbI, HO HET, AaxXe CaMblii ManeHbKUI CABUT MOXET
AaTb OYeHb OLLYTUMYIO pasHuLy B SSPKOCTU Kaapa. IsaMeHeHnsa CTaHOBATCS He3aMEeTHbIMK
npw JOCTYMNHbIX 512 TouKax.

[aHHbI napamMeTp CoXpaHAEeTCA aBTOMaTUYECKM OS5 KaX40M raMMa-KpuBOW OTAENBHO.
MonoxeHne Tovek Ha KpuBoM X OTOBpaKeHbl YePHLIMU LUTPUXaMK Nog, rpacomuKom.



1.4.1.4.0.2. Sipkocmb

Bbirmbaet ramma-kpuByto B oyry no scen anvHe. OcobeHHOCTb 3akni4aeTcst B TOM, YTO Ayra
NMEET CUMMETPUYHYIO0 (POpMY, SIBNASICb YaCTbHO OKPYXXHOCTW. Bonblue Bcero Bo3gencrayeT
Ha cpefHue, MeHbLLE Ha TEHN N CBETA. To4vka YepHOro 1 6enoro ocrarTcsl Ha MecTe.

1.4.1.4.0.3. lamma (y)

Bbirnbaet ramma-kpuByto B riorapnpmumyeckyto gyry. CtaHgaptHasa oopmyna y=x/y.
BosgencTByeT Ha Ty 06NacTb SPKOCTEN, KOTOPasi CYUTAETCH CaMON BaXKHOW ANS HaLlero
3peHuns. JTO rae-To Mexay TEHAMU U cpeaHMMU. Todka YepHoro 1 6enoro octalrTcs Ha
mecrTe.

1.4.1.4.0.4. KoHmpacm u ocb KOHmpacma

[Ba napameTpa, HeoTAeNnUMbIe ApYr OT Apyra.

KoHTpact — 3710 S-kpumBag. [1pn NO3UTUBHOM 3HAYEHUWN NCKPUBNSETCA TEHAMU BHUS,
cBeTamMu BBEpPX, T.€. 3aTEMHSIET TEHU, BbICBETNSET cBeTa. M HAOBOPOT NpU HEFaTUBHOM.

Mpwu 3HadYeHnn 1.0 BbIMAOMT Kak NIMHenHasa npamas.

Ocb KOHTpacTa onpegenseT rpaHuuy, rae KOHYalTCs TEHU M HAYMHAKOTCS CBETa.

KoHTpacT genuT KpuBylo Ha ABe 4YacTu, NO3TOMY MOHATUS CPeaHNX B HEM He CYLLLEeCTBYET.
Mpwn perynnpoBke KOHTpacTa Yyepes3 S-KpMBYI0, TOYKa YepHOro 1 6enoro ocTalTcs Ha MecTe.

1.4.1.4.0.5. TeHu

MapameTp BO3OENCTBYET HA HWXHIOW TPETL (TEHW) ramMa-KpMBOW, Cnerka 3arparveas
cpeaHue. NMo3nTUBHOE 3HaYEeHUEe NOAHUMAET TEHN, HE MEHASA TOYKM YepHoro. HeratusHoe
3HaYeHNe NPWKMMaET TEHN, HO BMECTE C 3TUM NMOHMXKAETCHA TOYKa YEpPHOro.

1.4.1.4.0.6. CpeldHue

[MapameTp BO3OENCTBYET Ha CPeaHIO TPETb raMMa-KpMBOK, Crierka nepecekasch Kak c
TEHAMM, TaK U co cBeTamu. [103nTUBHOE 3HaYeHne NogHNMaeT cpegHue. HeratmeHoe
3Ha4YeHne NpmwKMMaeT cpeaHre. Hukak He BNUSIET Ha TOYKY YepHoro u 6enoro.

1.4.1.4.0.7. Ceema

MapameTp BO34ENCTBYET HA BEPXHIOK TPETb (CBETA) raMMa-KpMBOW, Cnerka satparmeas
cpegHue. No3nTnBHOe 3Ha4YeHne NoAHMMAaEeT CBeTa, HO BMECTE C 3TUM MOBbLILLAET TOYKY
6enoro. HeratnBHoe 3HadYeHne NPMXXMMAET CBETA, HO HUKAK HEe BNUSIET Ha TOYKy Genoro.

1.4.1.4.0.8. Y(epHbIl), moyka 4epHo20

To4yka YepHOro No ymonyaHuio Haxoautcsa B koopamHatax [0,0], T.e. cnesa BHU3Y.
PerynaTtop orpaHvyeH cHX3y, MOTOMY YTO B HEraTMBHbLIX 3HA4YEeHUS HET CMbIcna, NOTOMY YTO
Mbl BCerga crtapaemMcs BbITSHYTb 6onblue 13 TeHen. [1o3uTuBHOe 3HaYeHne nogHUmaeT
TOYKY YepHOro BBEPX, W YEPHbIN CTAHOBUTCA cepbiM. YeM BbilLe 3HavyeHue, TeM cepee
YepHbIn. Brinaet Ha Becb AnanasoH ApKocTen.

1.4.1.4.0.9. b(enbiti), moyka 6ernozo

Touyka 6enoro No ymMonyaHuio HaxoauTCs B KoopauHaTtax [1,1], T.e. cnpaBa BBEpPXY.
Mo3anTnBHOE 3Ha4YeHMe NogHMMaEeT ToUKy 6enoro, Takke nogHumas obLLyto SpKOCTb Kagpa.
HeraTuBHOE 3HaYeHWe NOHMXKaET TOYKY Benoro, Takke CHUxas obLLyI0 APKOCTb Kaapa.
BosgencTteyeT Ha BeCb AnanasoH sipKocTen. 34ecb CTOUT 3aMeTUTb, YTO rammMa-KpmBasi B



NPUNOXEHUN Bcerga ctapaeTcsa CMArduTb nepecseTbl (NpuMeHnTb soft-clip), ecnu Takue
00pa30BbIBAKOTCS NPU HACTPOWKE NMOSTb30BATENBCKOWN KPUBOW.

1.4.1.4.0.10. R(ed), G(reen), B(lue)

[aHHble perynatopbl NO3BOMASAT MBMEHNUTL APKOCTb KaXa4oro KaHana no-otgensHocTn. Kak un
SpPKOCTb 00Lasn, napamMeTpbl He 3aTparMBarT TOYKM OEnoro U YepHOro OTAEeNbHbIX KAHAMNoB.
MpoucxoguT nnaBHOE BO34ENCTBUE OT TEHEW K CBETAM C MUKOM B CPEAHUX.

1.4.1.4.0.11. BepxHsisi epaHuua

[daHHbIN perynsatop oTobpaxaeTcs Yy HECKOMNbKNUX raMMa-KpuBbIX, MPUBIMKEHHbIX K
raMmmMa-KpmBbIM CO «B3pOCIbIX» kKamep. T.K. MOBUIbHbIE YCTPONCTBA YMEKT MHOMO MEHbLLE,
4YeM «B3pOcCrible» KaMepbl, TO raMMa-KpuBble NPUXOAUTCS NoacTpamBaTh NO4 UX
BO3MOXHOCTU. Bce «B3pocnbie» Log-npodunu nmeet B cebe o4eHb arpeccuBHbIe
raMmmMa-kpmBble, NpegHa3HaYeHHble A5 OYeHb LUMPOKNX AMHaMNYECKUX ananasoHoB. o
3TOWN NPUYUHE OHM MOTYT HE NMOAXOAUTb ANA MOBUNBbHBLIX YCTPONCTB.

Mebl pelumnu gatb nonb3oBaTeNsaM BO3MOXHOCTb BMMSATbL HA arpeCCUBHOCTb raMMa-KpUBOW.
BepxHsas rpaHvua perynupyet Touky 6enoro. Yem Bbiwe Todka 6enoro, Tem cBeTree Kagp.
M3MeHeHHOe 3HauYeHne COXpaHseTCs aBTOMaTMYeCckn Ans BblopaHHOM raMma-KpuBom.

1.4.1.4.0.12. HuxHss epaHuua

HwxkHss rpaHyLa, Kak U BEPXHSIS, OTOOpaXXaeTcsl Y HECKOMbKUX raMma-KpUBbIX,
NPUBNKEHHbIX K raMMa-KpMBbIM CO «B3POCHIbIX» KaMep.

Perynupyet Touky 4epHoro. Yem BbiLLe TOYKa YEPHOro, YeM CBETNee Kaap.

C nomMoLLbIo ABYX 3TUX PErynsaTOpOB MOXHO CMECTUTb BECb AMana3oH SPKOCTEN B CPEOHIOHD
NN BEPXHIOK YacTb APKOCTHOrO AManasoHa.

N3meHeHHOe 3HaYeHne coxpaHsieTcsl aBTOMaTUYecku ANnsi BblbpaHHOW raMmma-KpuBoW.



1.4.1.4.1. ABTO

OTa ramma-KpumBasi, KOTOpPYIo MO YMOSYaHMI0 pUCyeT cucTema ycTporcTea. Ha yctponcTsax,
NMEILLMX TONbKO 8-6UTHYIO 3anuch, Yalle Bcero aTo ramma-kpusas Rec.709.

[lo HegaBHEro BpeMeHM NOYTK Ha BCEX YCTpoKrcTBax bbina umeHHo Rec.709 gaxe B pexunme
10-6utHoM 3anmcn. Ho ¢ npuxogom 11 Bepcum OC AHOpoma BCce Havano MEHATLCS.
YcTponctea Samsung B pexxume 10-OMTHOIM 3anucy NpMMEHSIOT ramma-kpusyto PQ.
Yctpoinctea LG B pexxume 10-6MTHOM 3anucy NpUMEHSIOT ramma-kpusyto PQ, n
MOANMMLMPYIOT Kak NOy4nUTCs B 3aBUCMMOCTM OT BbibpaHHOro pexxmma HDR u ckopocTn
Kaapos.

YcTponctea Sony BbIFO4HO OTNMYAOTCS OT APYrMX B AAaHHOM Crlyvae TeM, YTo B 8 OUT y HUX
Bceraa Rec.709, B 10 6uT Bcerga HLG.

OcTanbHble yCTPONCTBa He Gblnn 3aMeYeHbl B TOM, YTO MPUMEHSIOT Kakyto-TO 0COBEHHYHO
ramma-kpuyto. [oaTomy npunoxeHne aepxut ee 3a Rec.709 anga Bcsakoro poga
npeobpasoBaHui.

OcHoBHOWM NtOC aBTOMATUYECKOM raMMa-KpMBON — KOMMYECTBO AOCTYMHbIX TOYEK
cTpemMmnTcs K 6ECKOHEYHOCTM.

ABTOMaTMYecKas ramMMa-KpmBasi 3To Ta raMMa-KpuBasi, Kotopasi B to00 MOMEHT MOXET
NMOMEHSATLCA Ha TO, YTO NPOM3BOAMTENIO NOKA3anoch NpaBubHbIM. OTO TOT Criyyan, koraa
Mbl BO3naraeM OTBETCTBEHHOCTb 3a UCMNOMb30BaHNe (PyHKUUN Ha Nonb3oBaTens.

1.4.1.4.2. JluHenHas

Mamma-kpuBas, oTobpaxatowas Kagp Tak, Kak ero BUgMT CEHCOp.

OTtnpaBHas Tovka Ans peanusauumn CBoen ramma-kpmnson. Bee

napameTpbl COpOLUEHbI B 3HA4YEHMs NO YMOn4YaHuio. Ha rpadmke

NPOCTO NpsiMas OT FIEBOr0 HUXKHErO yrra 4O NPaBoro BepXHero (T.e. oT

[0,0] Ao [1,1]).

[na cbeMkn matepuana, NorMy4Ho, NCNoNb30oBaTh AaHHYIO KPUBYIO

HeuenecoobpasHo.

[aHHasa ramma-KprBas COAEPXUT BCE NAapaMeTpbl B 3HAYEHMSAX MO
YMOSYaHMIO A4S HACTPOMKN NONb30BaTENbCKOM raMMa-KpUBOW: SPKOCTb, raMMa, KOHTPAacT U OCb
KOHTpacTa, TeHu, cpegHue, cBeTa, TOYKY YepHOro, Touky 6enoro, RGB, NN0THOCTL TOYEK.

1.4.1.4.3. CtaHgapTHas

Bbina paspabotaHa kak 3ameHa 06bl4HO NpumeHsiemon Rec.709.
CoBpeMeHHbI Nonb3oBaTenb NIOUT XOPOLLUIA KOHTPACT, HO He
nBUT NpoBaneHHble TeHW. 3agava AaHHOW KpUBOW — He
npoBanuBaTb TEHW, OCTaBNAst OOLLY KOHTPACTHOCTb XOPOLLEN.
Kpuas «HapucoBaHa» C NOMOLLbIO CTaHOAPTHbLIX PerynsaTopos,
NMO3TOMY MOXET MCMONb30BaTbCA KaK OTNpaBHas TOYKa.
Mcnonbsyemble napameTpsbl: gapkocTb 40, ramma 1.3, koHTpacT 1.45,
ocb koHTpacTa 0.3. He meHsieT To4kM YepHoro n 6enoro.

Jlyywe Bcero covetaetcs ¢ ramytoMm Rec.709.




1.4.1.4.4. mLog 60%

[aHHas KpmBasi MICNoNb3yeT NPEeMMYLLIECTBO perynsitopa sipkocTu:
OTPE3KN MeXay TOYKaMN UMEKT NPUMEPHO OAMHAKOBYHO AMVHY, YTO
yMeHbLUaeT . Takke, Kak n nogobaet norapudmmyeckomy npocunio,
YyTb MNOAHATA TOYKA YEPHOro, 3TO MOMOraeT NonyYnTb YyTb GonbLue
Jetanen B TEHAX.

Kpuas «HapucoBaHa» C NOMOLLbIO CTaHOAPTHbLIX PErynsaTopos,
MO3TOMY MOXET MCMONb30BaTbCA KaK OTNpaBHas TOYKa.
Mcnonb3yemble napameTpbl: apkocTb 60, Touka YepHoro 16. He

MEHAET TOYKY Genoro.

1.4.1.4.5. mLog 80%

[aHHasg kpuBas otnnyaetcsa 1o mLog 60% cunon Bo3aencTens, HO
NpUHUKUN paboTbl OCTAETCS TOT XKe CaMbli.

KpuBasa «HapucoBaHa» C NOMOLLbIO CTAaHOAPTHbLIX PEryNATOPOB,
MO3TOMY MOXET MCMONb30BaTLCA KaK OTNpaBHas TOYKa.
Mcnonbsyemble napameTpsbl: gapkocTb 80, Touka yepHoro 20. He
MEHSIET TOUKy bernoro.

1.4.1.4.6. mLog 100%

[aHHas kpuBas elue 6onblue BO3AENCTBYET Ha U3obpaxkeHne, Yem
mLog 80%, HO NpuHLMN paboTbl OCTAETCA TOT Xe.

KpuBasi «<HaprcoBaHa» C NOMOLLbIO CTaHOAPTHbBIX PErysiTOPOB,
NO3TOMY MOXET MCNONb30BaTbCH Kak OTNpaBHasi TOYKa.
Mcnonbsyemble napameTpsbl: apkoctb 100, To4ka YepHoro 25.5. He
MEHSIET TOUKy beroro.



1.4.1.4.7. Rec.709

CranpgapTtHag kpuBaga ns cneuyudunkauun ITU-R BT.709. B
NpocToHapoabe ee elle HasbiBaloT Rec.709 (Scene). MimeHHo aTa
KpvBasi Mcnonb3yeTcs Ans 3anucu Buaeo Ao cux nop. Bece octanbHble
cTaHOapThl, Tak U1 nHade 3atparmeatowme Rec.709, kacarotcs
NCKNIOYMTENBHO TPaHCNSALMM n3obpaxeHus.

XopoLuo covetaeTcsa ¢ ramytom Rec.709.

T.K. KpMBYHO HEBO3MOXHO 0TOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
PEerynsaTopos, Anst HACTPOWKM AOCTYMNHA TONbKO MOTHOCTL Tovek. He

MEHAET TOYKN YEPHOIo n Genoro.

1.4.1.4.8. sRGB

Ewe oagHa kpmBas 13 obLenpuHaTbIX ctaHaapToB. OObIYHO
Ncnonb3yeTcst Kak raMMa-KpvBas ans n3obpaxeHui (OANHOYHbIX
KagpoB, He BMAEO) M KaK KpmBasi 4Nsi TPAHCNAUNN N3006paKeHuns.
[nsa 3anucu Bugeo obbl4HO He ncnonb3yetcsa. Ho HUKTO Bam He
MeLlaeT HayaTb, eCnK Bbl MOHMMAaETe, YTO AenaeTe.

Xopouwlo coyeTaeTtcs ¢ ramyTom Rec.709.

T.K. KpMBYHO HEBO3MOXHO 0TOOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynsaTtopos, Anst HACTPOWKM AOCTYMNHA TOMNbKO MOTHOCTL Tovek. He

MEHAET TOYKN HYepHOro n Genoro.

1.4.1.4.9. HLG 87%

Kpusasi ocHoBaHa Ha 0bLefoCTynHON dhopMyre raMmma-KpuBom
ctaHgapta HLG. Touka yepHoro nogHsita go 20 (B8 10-6utHOM
ncumncneHunm), Todka 6enoro noHmxeHa o 890.

T.K. KpMBYHO HEBO3MOXHO O0TOOPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynaTtopos, Ans HACTPONKM AOCTYMNHA TONbKO NAOTHOCTb TOYEK.

Mo dopme 6nmnska ramma-kpmeon HLG 1 ot Sony.

N3-3a noHWXKeHMs ToUYkM B6enoro MoXeT NpMBOANTL K apTedakTam
KNUANuHra Ha 6onbWNHCTBE MOBUIBbHBIX YCTPOUCTB. [103TOMy MOXeT

ObITb MOMeYeHa npeaynpexaatoLmm 3Hakom. MNpobnema yxoauT npu Beibope py4Horo 6anaHca
6enoro, NOSIBNAETCH BO3MOXHOCTb KynMpOBaTh KNMMNMUHT. B 3ToM cnyyae npeaynpexaatoLlero

3Haka He byger.



1.4.1.4.10. HLG 95%

1.4.1.4.11. HLG 100%

1.4.1.412. HLG

1.4.1.4.13. mCinelLog

KpvBasi ocHoBaHa Ha 06LLeaoCTynHOM hopMyrie ramma-KpuBom
ctaHgapta HLG. Touka yepHoro nogHsita go 20 (B8 10-6utHOM
ncumncneHunm), Touka 6enoro noHmxeHa go 972.

T.K. KpMBYHO HEBO3MOXHO 0TOOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynsaTtopos, Ans HAaCTPOWKM AOCTYMNHA TONbKO NAOTHOCTb TOYEK.
Mo dopme 6nmnska ramma-kpmson HLG 2 ot Sony.

KpvBas ocHoBaHa Ha 06LenoCcTynHOM hopmyre ramma-KpuBom
ctaHgapTta HLG. Touka yepHoro nogHsita go 20 (B8 10-6utHOM
NcYMcneHnmn), Todka 6enoro He U3MeHsIeTCs.

T.K. KpMBYHO HEBO3MOXHO 0TOO6Pa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynsaTopoB, 41 HACTPOWKM SOCTYMHA TOMNbKO NIOTHOCTb TOYEK.
Mo dhopme 6nmska ramma-kpmson HLG 3 ot Sony.

amma-kpueas HLG n3 cneundukaumm Rec.2100, cogepxaluen B
cebe pekomeHgauum no pabote ¢ curHanom HDR-sBugeo.

[aHHylo KpuBYIO CTOMT MCMonNb3oBaTh Ans 3anucy HDR-Bugeo.
MmeHHO 3Ta KpmBasi UCMorb3yeTcs B HAaWyMeBLLEM CTaHOapTe OT
DolbyVision, npumeHsemom B ycTponcteax Apple iPhone ansa 3anncu
BMaeo. XopoLlo codeTtaetcs ¢ ramytamm P3 D65 n Rec.2020.

T.K. KPMBYHO HEBO3MOXHO OTOOPAa3nNTb C MOMOLLIbIO CTaHAAPTHbIX
perynsaTopoB, A1 HACTPOWKM SOCTYMHA TONbKO_NIIOTHOCTb TOYEK.

Kpueas, makcumansHo npubnmkeHHas k kpusown CinelLog ot LG.
Xopouwlo coyeTaetcs ¢ ramytamm P3 D65 n Rec.2020.

T.K. KpMBYHO HEBO3MOXHO 0TOOPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynaTopoB, A1 HACTPOMKN AOCTYMHA TOMbKO [OIOTHOCTH TOYEK.
N3-3a NOHMXKEeHM TOUYKM B6enoro MoXXeT NpMBOANTL K apTedakTam
KNMNNuHra Ha 60nbLUNHCTBE MOOUITbHBLIX YCTPOWCTB. [103TOMYy MOXET
ObITb NOMEYeHa NpegynpexaarLwmm 3Hakom. MNpobnema yxoamT npu
BblGope pyyHoro 6anaHca 6enoro, NOSBNAETCA BO3MOXHOCTb

KynupoBaTb KNUMNUHI. B aTom cnyyae npegynpexaaroLero 3Haka He byaer.



1.4.1.4.14. PQ 1000

BTopas ramma-kpuBag, ncnonb3yemas B Takmx cTaHgaprax
HDR-Buaeo kak HDR10 n DolbyVision («B3pocnbiny). AGcontoTHoe
OOMNbLWNHCTBO YCTPONCTB YKa3blBAET MMEHHO 3Ty KPUBYIO B
MeTagaHHbIX 10-6uTHbIN dbainoB. cknioveHne CoCTaBNAET TONbKO
ycTponcTtea Sony, y kotopbix ans 10-6utHoro HDR-Bmaeo
ncnoneayetcs HLG.

Xopouwlo coyeTaeTcs ¢ ramytamm P3 D65 n Rec.2020.

T.K. KPMBYHO HEBO3MOXHO OTOBPa3nTb C MOMOLLbK CTaHAAPTHBIX

perynsaTtopos, Ans HACTPONKM AOCTYMNHA TONbKO MAOTHOCTb TOYEK.

N3-3a NOHMKEHUS TOUKM BENOro MOXET NPUBOAUTL K apTedakTam KnunnuHra Ha 6onbLInHCTBE
MOBUIbHBLIX YCTPOWCTB. [M03TOMYy MOXET ObITb NOMEYeHa npeaynpexaatoLm 3HakoMm.
Mpobnema yxoaut npu Boibope py4Horo 6anaHca 6enoro, NosABNAETCs BO3MOXHOCTb
KynmpoBaTb KNUNMNUHL. B aToM cnyyae npegynpexaatoLwero 3Haka He byaer.

1.4.1.4.15. mSLog 82%

Famma-kpuBas, npubnmkeHHas Kk kpuon S-Log1 ot Sony, u
aganTupoBaHas Ans MobunbHbIX YCTPOUCTB. 87% B Ha3BaHUK
0O3Ha4atoT, 4To Touka 6enoro noHmxeHa o 890 (B 10-6UTHOM
NCYMCNEHUMN).

T.K. KpVBYHO HEBO3MOXHO 0TOBPa3nTb C MOMOLLLIO CTaHAAPTHbIX
perynsaTopoB, A1 HACTPOMKM SOCTYMNHA TONbKO MIIOTHOCTb TOYEK.
N3-3a noHWXKeHns To4ukM 6enoro MoXeT NpMBOANTL K apTedakTam
KNUNnuHra Ha 60nbLUNMHCTBE MOOMMBHBIX YCTPONCTB. [MoaToMy MOXET

ObITb MOMeYeHa npeaynpexaatoLmm 3Hakom. MNpobnema yxoauT npu Beibope py4Horo 6anaHca
6enoro, NOSIBNSETCA BO3MOXHOCTb KynMpOBaTh KNUMNMUHT. B 3ToM cnyyae npeaynpexaatoLlero

3Haka He byger.

1.4.1.4.16. mSLog 92%

Famma-kpuBas, NpubnmkeHHas K Kpuon S-Log2 ot Sony, 1
agjanTupoBaHHaga anst MOOUNbHbIX YCTPOMCTB. 92% B Ha3BaHUK
03Ha4aloT, 4YTo Touvka 6ernoro noHwkeHa Ao 942 (B 10-6uTHOM
NCUYNCHEHUN).

T.K. KpMBYHO HEBO3MOXHO 0TOOPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynsaTopoB, A1 HACTPOWKN AOCTYMHA TOMNbKO MIOTHOCTL TOYEK.




1.4.1.4.17. mSLog 100%

Mamma-kpusas, npubnmxeHHas K kpuson S-Log3 ot Sony, n
aganTupoBaHas Anst MoOBunbHbIX YCTPOUCTB. Toyka 6enoro He
MeHseTcs.

T.K. KpMBYHO HEBO3MOXHO 0TOOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynsaTtopos, Ans HAaCTPOWKM AOCTYMNHA TONbKO NAOTHOCTb TOYEK.

1.4.1.4.18. mSLog Extreme

1.4.1.4.19. ACEScct

Mamma-kpuBasi, OCHoBaHHas Ha hopmyrne ramma-kpnson mSLog
100%. OTnnyme 3aknio4aeTcs B arpeCCUBHON BbINMYKITOCTU KPUBOW
ON151 9KCTpeMarnbHOro NoAHATUSA TeHen. CeeTnee TeHn — Gornblue
LUYMOB, 3TO HaAO UMETL B BUAY.

Touka 6enoro HaxoauTcs Ha yposHe 983 (B 10-6UTHOM ncumcneHmn).
Touyka YepHoro nogHsTa go 28.

T.K. KpMBYHO HEBO3MOXHO 0TOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynsaTopoB, A1 HACTPOMKM SOCTYMHA TOMNbKO NIOTHOCTb TOYEK.

Mamma-kpueas ctaHgapta ACES. Ha cerogHs oueHb peako
ncnonb3yeTcs 4ns 3anncu BUAEO, HO B OyayLiemM Ham obeLLatoT, 4To
ANs 3anucu BUAeo, npeaHasHavyeHHoro Ans nocrenyowen
00paboTku, 3TOT cTaHAapT OyayT NCNonb30BaTh.

[nsa nydywen agantauumn nog MobunbHble YCTPOWCTBA BBEAEHbI ABa
napameTpa: BEPXHAS U HVXKHASA rpaHuLbl.

Xopowo coyetaetcsa ¢ ramytom ACES AP1.

T.K. KpBYHO HEBO3MOXHO 0TOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX

perynaTopoB, A4S HACTPOWKN AOCTYMHbI TOSIbKO HACTPOWKM IPaHuL, U MIOTHOCTN TOYEK.

3-3a NOHMXKeHM TOUYKM Benoro MoXeT NPMBOANTL K apTedakTam KnunnuHra Ha 60onbLInHCTBE
MOBUIbHBIX YCTPOMCTB. [M03TOMYy MOXET ObITb NOMEYEHa npeaynpexaatoLm 3HakoMm.
Mpobnema yxoauT npu Bbibope pyyHoro 6anaHca 6enoro, NOABMSETCS BO3MOXHOCTb
KynupoBaTb KNUMNNUHL. B aToM crnyvae npeaynpexaatowero 3Haka He Gyaer.




1.4.1.4.20. mLog-C

lamma-kpusas, npmubnmkeHHas K ramma-kpmson Log-C ot Arri.
NmeHHo Log-C pekomeHayeTca ang nHtepnperaumm B nporpammMax
HENUHENHOro BUAEOMOHTaXa.

Ana nydwen agantauumn nog MobunbHble YCTPOWUCTBA BBEAEHBI Ba
napameTpa: BEPXHSAS WU HDKHAS rPaHnLbl.

Xopowo covetaetcsa ¢ ramytom A Wide Gamut.

T.K. KpMBYIO HEBO3MOXHO 0TOOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynaTopoB, A1 HACTPOMKN LOCTYMNHbI TOMBbKO HACTPOMKU rpaHnL, u

MJOTHOCTU TOYEK.
N3-3a NOHMKEHUS TOYKM BENOTro MOXET NPUBOAUTL K apTedakTam KnunnuHra Ha 6onbLUnHCTBE
MOOBUIbHBLIX YCTPOMCTB. [M03TOMYy MOXET ObITb NOMEYeHa npeaynpexaatoLm 3HakoMm.
Mpobnema yxoaut npu Boibope py4Horo 6anaHca 6enoro, NosABNAETCs BO3MOXHOCTb
KynmpoBaTb KNUNMNUHL. B aTom cnyyae npegynpexaatowero 3Haka He byaer.

1.4.1.4.21. mC-Log3

Famma-kpuBas, npubnmkeHHas Kk ramma-kpmson C-Log3 ot Canon.
MmeHHo C-Log3 pekomMeHayeTca ans MHTepnpeTaumm B nporpammMax
HENUHENHOro BMAEOMOHTaXa.

Ana nyywen agantauumn nog MobunbHble YCTPOWUCTBA BBEAEHBI ABa
napameTpa: BEPXHSAS WU HDKHAS rPaHuLbl.

Xopouo covetaetcsa ¢ ramytom C Cinema Gamut.

T.K. KpMBYHO HEBO3MOXHO 0TOO6Pa3nTb C MOMOLLbI0 CTaHAAPTHbIX
perynaTopoB, A1 HACTPOMKN LOCTYMNHbI TOMBbKO HACTPOMKU rpaHunL, u

NOTHOCTU TOYEK.
N3-3a NOHMKEHUS TOYKM BENOTOo MOXET NPUBOAUTL K apTedakTam KnunnuHra Ha 6onbLInHCTBE
MOBUIbHBLIX YCTPOMCTB. [M03TOMYy MOXET ObITb NOMEYeHa npeaynpexaatoLMm 3HakoMm.
Mpobnema yxoauT npu Bbibope pyyHOro 6anaHca 6enoro, NOABNSETCS BO3MOXHOCTb
KynupoBaTb KNUMNUHE. B 3ToM crnyvae npeaynpexaatowero 3Haka He Gyger.




1.4.1.4.22. Cineon Film

Mamma-kpusas no gopmyne Cineon Film. Cineon Film
pekoMeHayeTCca Ana nHTepnpeTaumm B nporpaMmmax HermmHenHoro
BUOEOMOHTaXa.

Ana nydwen agantauumn nog MobunbHble YCTPOWUCTBA BBEAEHBI Ba
napameTpa: BEPXHSAS WU HDKHAS rPaHnLbl.

T.K. KPMBYHO HEBO3MOXHO OTOBPAa3nNTb C MOMOLLbIO CTaHAAPTHBIX
perynsaTtopos, Anst HACTPOWKM AOCTYMHbI TONMbKO HACTPONKM rpaHnL, 1
NJOTHOCTU TOYEK.

M3-3a NoHMmKeHns ToUKkn 6enoro MoXxeT NpMBOAUTL K apTedaktaM KNUNnMHra Ha GonbLUNHCTBE
MOOWNBHLIX YCTPOMCTB. [103TOMY MOXET ObITb MOMEYeHa NpedynpeXxaatLLmM 3HAKOM.
Mpobnema yxoauT npu Bbibope pyyHoro 6anaHca 6enoro, NOABMSETCA BO3MOXHOCTb
KynupoBaTb KNUMNUHL. B aToM crnyvae npeaynpexaatowero 3Haka He Gyger.

1.4.1.4.23. mF-Log

NJ1OTHOCTU TOYEK.

lamma-kpusas, npubnmkeHHasi kK ramma-kpmson F-Log ot Fuiji.
MmeHHo F-Log pekomeHayeTcs Ana nHTepnpeTauumn B nporpamMmmax
HEeNnMHeNHOro BUOeoOMOHTaxa.

[na nyywen agantauumn nog MobunbHble YCTPOWCTBA BBEAEHbI ABa
napameTpa: BEPXHSS U HYDKHSS rPaHunLbI.

Xopowo coyetaetcsa ¢ ramytom Rec.2020, oH xe F-Gamut.

T.K. KPMBYHO HEBO3MOXHO OTOBPAa3nNTb C MOMOLLbIO CTaHAAPTHBIX
PEerynsaTopoB, A4S HACTPOMKN LOCTYMHbI TONBbKO HACTPOWKU rPaHnL, 1

M3-3a NoHmKeHns Toukn 6enoro MoXeT NpMBOoAUTb K apTedaktaM KNUnnmMHra Ha GonbLUNHCTBE
MOOWNBHLIX YCTPOMCTB. [103TOMY MOXET ObiTb MOMEYeHa NpedynpexaatoLLmm 3HAKOM.
Mpobnema yxoauT npu Beibope pyyHoro 6anaHca 6enoro, NOABMSETCS BO3MOXHOCTb
KynupoBaTb KNUNMNWHL. B 3TOM crnydae npeaynpexgaroLlero 3Haka He Oyaer.



1.4.1.4.24. mV-Log

Famma-kpusas, npubnmxeHHas k ramma-kpuson V-Log ot Panasonic.
MmeHHo V-Log pekomeHayeTcs ans nHTepnpetaumnm B nporpamMmmax
HENUHENHOro BUAEOMOHTaXa.

Ana nydwen agantauumn nog MobunbHble YCTPOWUCTBA BBEAEHBI Ba
napameTpa: BEPXHSAS WU HDKHAS rPaHnLbl.

XopoLuo coyetaetcs ¢ ramytom P V-Gamut.

T.K. KpMBYHO HEBO3MOXHO 0TOOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynaTopoB, A1 HACTPOMKN LOCTYMNHbI TOMBbKO HACTPOMKU rpaHnL, u

MJOTHOCTU TOYEK.
N3-3a NOHMKEHUS TOYKM BENOTOo MOXET NPUBOAUTL K apTedakTam KnunnuHra Ha 6onbLInHCTBE
MOBUIbHBLIX YCTPOMCTB. [M03TOMYy MOXET ObITb NOMEYeHa nNpeaynpexaatoLMm 3HakoMm.
Mpobnema yxogut npu Boibope py4Horo 6anaHca 6enoro, NosABNAeTCss BO3MOXHOCTb
KynvmpoBaTb KNUNMUHL. B aTom cnyyae npegynpexaatowero 3Haka He byaer.

1.4.1.4.25. mLog3G10

Famma-kpuBas, npubnmkeHHas k ramma-kpmson Log3G10 ot RED.
MmeHHo Log3G10 pekomeHayeTca Ans UHTepnpeTaumm B
nporpaMmmMax HefIMHENHOro BUAEOMOHTaxa.

Ana nyywen agantauumn nog MobunbHble YCTPOWUCTBA BBEAEHBI ABa
napameTpa: BEPXHSAS WU HDKHAS rPaHuLbl.

XopoLwo coyetaetcs ¢ ramytoM R Wide Gamut.

T.K. KpMBYHO HEBO3MOXHO 0TOO6Pa3nTb C MOMOLLbI0 CTaHAAPTHbIX
perynsaTopos, Anst HACTPOWKM AOCTYMHbI TONMbKO HACTPOWKM rpaHnL, n

NOTHOCTU TOYEK.
N3-3a NOHMKEHUS TOYKM BENOTOo MOXET NPUBOAUTL K apTedakTam KnunnuHra Ha 6onbLInHCTBE
MOBUIbHBLIX YCTPOMCTB. [M03TOMYy MOXET ObITb NOMEYeHa npeaynpexaatoLMm 3HakoMm.
Mpobnema yxoauT npu Bbibope pyyHOro 6anaHca 6enoro, NOABNSETCS BO3MOXHOCTb
KynupoBaTb KNUMNUHE. B 3ToM crnyvae npeaynpexaatowero 3Haka He Gyger.




1.4.1.4.26. mS-Log2

Famma-kpuBas, NpubnmkeHHas K ramma-kpuson S-Log2 ot Sony.
MmeHHO S-Log2 pekomeHayeTcs Anst MHTepnpeTaumm B nporpaMmmax
HENMVHEeNHOro BUAEOMOHTaxa.

Ans nyywen agantauun nog MobunbHble yCTPONCTBA BBEAEHbI ABA
napamMmeTpa: BEPXHAS U H/XKHAS rpaHuLbl.

XopoLuo coyetaetcs ¢ ramytoMm S-Gamut/-3.

T.K. KpMBYHO HEBO3MOXHO 0TOBPa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynaTopos, A5 HACTPOWKN AOCTYMHbI TONBbKO HACTPOWKM rpaHunL, 1

MJOTHOCTU TOYEK.
N3-3a NOHMKEHUS TOUKM BENOTOo MOXET NPUBOAUTL K apTedakTam KNunnuHra Ha 60onbLInHCTBE
MOBUIbHBLIX YCTPOMCTB. M03TOMYy MOXET ObITb NOMEYeHa npeaynpexaatoLMm 3HakoMm.
Mpobnema yxoaut npu Boibope py4Horo 6anaHca 6enoro, NosABNAETCs BO3MOXHOCTb
KynmpoBaTb KNUNMUHL. B aTom cnyyae npegynpexaatowero 3Haka He byaer.

1.4.1.4.27. mS-Log3

Famma-kpuBas, npubnmkeHHasa k raMma-kpuson S-Log3 ot Sony.
MmeHHO S-Log3 pekomeHayeTcs Anst MHTepnpetaunm B nporpaMmmax
HENMVHeNHOro BUAEOMOHTaxa.

Ana nydwen agantauuun nog MobunbHble YCTPOWUCTBA BBEAEHBI Ba
napameTpa: BEPXHSAS WU HDKHAS rPaHnLbl.

Xopowuo covetaetcsa ¢ ramytom S-Gamut3.Cine.

T.K. KpMBYHO HEBO3MOXHO 0TOO6Pa3nTb C MOMOLLbIO CTaHAAPTHbIX
perynsaTopos, Anst HACTPOWKM AOCTYMHbI TONMbKO HACTPONKM rpaHnL, n

NOTHOCTU TOYEK.
N3-3a NOHMXKEHUS TOYKM BENOTOo MOXET NPUBOAUTL K apTedakTam KnunnuHra Ha 6onbunHCTBe
MOBUIbHBIX YCTPOWCTB. [M03TOMYy MOXET ObITb NOMEYeHa npeaynpexaatoLMm 3HakoMm.
Mpobnema yxoauT npu Bbibope pyyHOro 6anaHca 6enoro, NOABMSETCS BO3MOXHOCTb
KynupoBaTb KNUMNUHL. B 3ToM crnyvae npeaynpexaatowero 3Haka He Gyger.

1.4.1.4.28. CoxpaHeHne Nonb30BaTefIbCKON raMMa-KpnBOW.

YTobbl COXpPaHUTb NOJNb30BaTESIbCKYIO KPUBYIO B NpeayCTaHOBKY, HAA0 Ha)XaTb HAa KHOMKY C
|/|306pa>|<eH|/|eM nroca.



1.4.2 KHonka 6nokMpoBku aBToMaTtudeckoro 6anaHca 6enoro

[aHHas KHoMnka NosIBNSIeTCS TONbKO B peXxMMe aBToMaTuyeckoro 6anaHca 6enoro, 1
noseonsier 3abrnokMpoBatb 6anaHc 6enoro B NONIOXEHWW, B KOTOPOM OH HAXoauTCs B
AaHHbIN MOMEHT. [TOBTOPHOE HaxxaTne OTMeHAET BNokMpoBKyY, 1 GanaHc 6enoro npoaormkaeTt

MEHATbCA B 3aBUCUMOCTU OT CLEHbI.



1.4.3 KHonka HacTpoek 0bpaboTkm naobpaxeHus yepes GPU

GPU — gocTtaTtoyHO MOLLHBIV MIHCTPYMEHT Ansi 06paboTkm nsobpaxenus. Ero
€0MHCTBEHHbIN HEQOCTATOK — 3TO NPOXOPNUBOCTL. OH TpebyeT oueHb MHOMO pecypcoB. Ho
npv 3TOM AaeT BO3MOXHOCTb AenaTtb ¢ n3obpaxeHmem Bce, YTO TONbKO CMOXET npuaymaTtb
1 peann3oBaTb pa3paboTyunk. B Hawem cnyyae Mbl BbIHYXOeHbl cobnogaTh pexum
3KOHOMUU. YUnTbIBasA CErogHsALLHIOW BocTpeboBaHHOCTL UHD paspelueHus, ynmcno
BO3MOXHbIX 06pabOoTOK pe3ko CHUXaETCS.

Ecnu Bam Heobxoanmo ncnomnb3oBaTtb BCE, YTO TONbKO BO3MOXHO, TO UMEET CMbICH
otkasatbes oT UHD B nonb3y FHD, naxe ecnu Bam KaxeTcsl, YTO Balle YyCTPOMUCTBO —
paketa.

GPU nmeeT BO3MOXHOCTb Bornee akkypaTHO paboTaTb ¢ CUrHaNom, HO OH OYeHb 3aBUCUT OT
TOro, 4YTO nosyyaet oT ceHcopa. MmeHHO RAW-curHan ceHcopa ABMAsSeTCs OCHOBOW OCHOB.
Ecnun mbl notepsanu nndopmaumio go GPU, GPU He cmoxeT ee BepHyTb. Huxe B pasgene
«ObpaTtHoe TOHMpPOBaHMEY» €CTb YTPMPOBAHHbIV NPUMEP TOro, O YeM 34eCb peYb.




1.4.3.1. Hactpownka GPU-wymogasa n GPU-peskoctun

HanHbin pasgen GPU-cdunsTpoB cogepXnt B cebe pyHKLMIO 4OCTAaTOYHO NPUMUTUBHOTIO
Lwymogasa U NPUMUTMBHON pe3KoCTU. MNMoyemMy OHM NpUMUTUBHBIE? [OTOMY YTO 3a OOUH
npoxon HEBO3MOXHO caenaTtb npaBuiibHOe pasmbiTve unu obaesuTb pe3kocTn. A
npowussectn 6onblue ogHon 0bpaboTkun 4K n3obpaxxeHnst cerogHst He cnocobeH HM OOWH
MobunbHeIn GPU. 3Ta dyHKuus 6bina gobaeneHa gng Tex crnyyaes, Korga XoTb YTO-TO
nyywe, 4em Hu4ero. Mbl He MOXeM ckasaTb, YTO AaHHas PyHKUMA coBcem GecnonesHa. Her.
OHa cbanaHcmpoBaHa Ha CTOMbKO, Ha CKOMIbKO 3TO BO3MOXHO AN MOOMWMBbHbIX YCTPONCTB.
Mbl nocTapanuck caenaTb, YTOObl OHa BbIMOMHAMA CBOK (OYHKLMIO, HO Harpy3ka ocTaBarnach
B afleKBaTHbIX nNpegenax.

[1Be npegycTaHOBKM HUYErO HE MEHSAOT N HMYero He npeanaratot. «BbIKIT» rosoput
NPUNOXEHUIO, YTO PYHKLMA OTKIoYeHa. «lTycTon» aBnsieTca nycTon npeaycTaHOBKOW,
KoTopasi npeaHasHadvyeHa ansa HacTpourkn ¢ Hynsa. Oba nyHkTa He 40BaBnS0T Harpysku, noka
He CMeLLEeH HU OfMH perynarop.

1.4.3.1.1. Paguyc pasmbITus

Pan,vlyc OKPY>KHOCTW BOKPYT LeneBoro nukcena anda pacyeta n 3aaMmeHbl ero ycCpejHeHHbIM
nukcenem. Ecnn cuna pa3MbITUA HAaXoOUTCA B NMOJTOXKEHUN 0, 10 paanyc pa3mMmbiTUA HX Ha
YTO He BIIUAET.

1.4.3.1.2. Cuna pasmbITus

Onpe,u,enﬂeT HaCKOJ1bKO CUJTbHO 6y,1:|,eT 3aMETHO pa3MbITUE.

1.4.3.1.3. Pagunyc peskoctu

Paawnyc okpy>XHOCTM BOKPYT LleNeBoro NuMkcensa anga pacyeta u saameHbl ero 6onee
KOHTpaCTHbIM nukceneMm. [1a, pe3koCTb - 3TO KOHTPACT coceaHmnx nukcenen. Pagnycom Bbl
onpefensiete, Kak ganeko Apyr oT Apyra HaxogaTcs NUKcenu, onpegensdemble Kak cocegHue.

1.4.3.1.4. Cnna pesKkocTtun

OI'IpeLI,eJ'IFIGT HaCKOJ1bKO CUJTbHO 6y,1:|,eT 3aMETHO N3MEHEHNE PE3KOCTN. Pe3kocTb
NPUMEHAETCA nocne pa3smMmbIiTUA.

1.4.3.2. Bbibop 1 HacTponka GPU-ramma-kpmnBom

[aHHbI pasgen mano oTnnyaeTcst OT OQHOMMEHHOro. EAMHCTBEHHOE OTNMYME B KONMYEeCTBe
ToYek ramma-kpmon. 3geck mx ot 1024 ao 4096 B 3aBMCMMOCTM OT annapara. T.e. cama
KpvBasi paboTaeT 6oree TOYHO 1 NnaBHoO. [ns KpUBbLIX MCNONb3YHOTCA TOYHO TaKMe Xe
dopMynbl.

MoaTomy MHOrmMe nNyHKTbl ByayT CCbiNaTbCA Ha OAHOMMEHHbIE MYHKTbI U3 pa3gena HacTpoek
ramMma-KpmBoOWm ceHcopa.



1.4.3.2.0. NapameTpbl GPU-ramma-kpumBbIX

1.4.3.2.0.1. ObpamHoe moHuposaHue

[aHHasa HacTporika Gbina BBeaeHa no npuHuuny paboTbl nporpamm HENMHEMHOMO MOHTaXa.
Mpouecc npuBegeHNsa norapupmmnyeckn KOAMPoOBaHHOIO U306paxeHns B CTaHAAPTHbIN BUA,
Hanpumep, obwenpuHaTbin Rec.709, HasbiBaeTCA MHTepNpeTaumen MCXO4HOro Mmatepuana.
O6paTtHoe ToHupoBaHmne paboTaeT TONbKO C raMMa-KpMBOW, BbIGpAHHOW B HACTPOMKax
CEHCOopa, T.e. HE YYUTbIBAET raMyT U UHTEPNPETUPYET CUrHan B NIMHENHbIN, T.e. He aenaeT
BTOPOM LIar no NpMeHeHuIo LeneBon raMma-KpuBon.

Bbi6op LeneBon ramma-KpmMBOW NIOXUTCA Ha nonb3oBatens. VIMeHHo BbIGOp raMmma-KpmBon
N3 crnmcka - 3To U eCTb BTOPOW Liar MHTepnpeTaumm.

3auem 310 MoXeT noHagobuteca? Ecnv B GPU npuvwen curHan ¢ noTepsiHHON
MHOopMaLMen, TO TMOKOCTb TaKOro Mmartepuana TepsieTcsa u Bce ganbHenwmne obpaboTkm
n300paxxeHnsa MOryT NPMBOAUTL K apTedakTaM. ¥ Hac eCTb BO3MOXHOCTb «MOMNPOCUTbY
CEHCOp OOCTaBUTb HaM, 4O MOMEHTa KOHBepTaLmm n3obpaxeHusi B 8 6ut, nobonbLue
nHdopmaumm, nobonblle aetanen B TeHsX. Mbl, B CBOKO ovepeab, Yepe3 obpaTHoe
TOHWpOBaHWe npusogum n3obpaxexue B 0 (NMMHenHoe). 3 nMHenHoro curHana HadmHaem
puycoBaTb TO, YTO HAM XO4YETCs, MMes B pacnopsikeHun 6onblue nHhopmMaumm Ha Bxoae.
T.e. Mbl UMeeM BO3MOXXHOCTb BOCNPON3BECTN BECb NPOLIECC NOCTOOPaboTkM n3obpaxeHus
Ha neTy A0 TOro, Kak KoA4eK COXMET n3obpaxeHue.

3aecb BaXXHO MNOHUMATL, YTO YEM MEHbLLE MHOPMALMK Bbl MOSTYYUNIN C CEHCOpa Yepes
HaCTPOWMKN CeHCcopa, TEM MeHbLLE BO3MOXHOCTEN Bbl Byaete umetb npu pabote ¢ GPU.
[laBanTe paccMoOTpUM YyTPUPOBAHHLIN NpUMeEp.

B HacTtporikax GPU-ramma-kprBon BbibpaHo obpaTHOe TOHMPOBaHWE U ramma-KpmBas
Rec.709. U a1 HacTponkn Mbl He MeHsieM OT Kaapa K Kagpy. Ha ceHcope anga nepsoro
kagpa BblbpaHa ramma-kpueas mLog 100%, ansa BToporo — ApkocTb -50, Ans TpeTbero —
apkocTb -100. Mbl MeeM BO3MOXHOCTb HabntoaaTb, kak CUrHam ¢ ceHcopa BRvseT Ha To,
yto nonyunt GPU gns o6pabotku. Yem Huxke apkoctb RAW-curHana, Tem MeHblLUe getanemn
n useta nony4nt GPU. MNpu atom Te e manunynsaumm B GPU-ramma-kpuBon He NpuBOAST K
notepe useta n getanen (apkoctb -100). Ewe pa3s BbIBOA: C CEHCOpa UMEET CMbICTT
nony4yartb 6onbue, Torga GPU 6yget nmeTtb Gonblue BO3MOXHOCTEN A11s1 06paboTku
curHana.



Btopas cyHKums obpaTHOro ToHMpoBaHWs 3akntovaeTcs B 6opbbe ¢ npobrnemon manoro
KonuyecTtBa TOUEK raMMa-KpuBom Ha ceHcope. Ecnn y Hac 128 Touek, To obpaTHoe
TOHMPOBaHWE NpeBpaLlaeT NOMaHHYH KpUBYHO 13 128 Tovek B NnaBHy ramma-KpuByto 13
4096 Touyek (B HekoTopbIx criyyasx 2048 nnn 1024, HO He Huxe).

1.4.3.2.0.2. Apkocmb
Cm. 1.4.1.4.0.2. ApkocTb

1.4.3.2.0.3. amma (y)
Cwm. 1.4.1.4.0.3. ramma (y)

1.4.3.2.0.4. KoHmpacm u ocb KOHmMpacma
Cm. 1.4.1.4.0.4. KoHTpacCT 1 oCcb KOHTpPacTa

1.4.3.2.0.5. TeHu
Cm. 1.4.1.4.0.5. TeHun

1.4.3.2.0.6. CpedHue
Cm. 1.4.1.4.0.6. CpenHue

1.4.3.2.0.7. Ceema
Cm. 1.4.1.4.0.7. CBeTa

1.4.3.2.0.8. Y(epHnbIl), moyka 4epHO20

B otnunume oT perynsatopa B pasgene HacTpoeK CEHCopa, He UMEET OrpaHNYEHNsT CHU3Y, T.e.
MOXHO KaK MoBbIaTh TOYKY YEPHOrO, TaK 1 noHmwkaTtb. Cm. 1.4.1.4.0.8. Y(epHbIi), To4ka

HEepHOro

1.4.3.2.0.9. b(enbiti), moyka 6erozo

Cm. 1.4.1.4.0.9. B(enbin), TOYK T10r

1.4.3.2.0.10. R(ed), G(reen), B(lue)
Cm. 1.4.1.4.0.10. R(ed), G(reen), B(lue)

1.4.3.2.1. BbIKJ1

HaHHasa npegycrtaHoBka oTkNtoyaeT paboty GPU-ramma-KpuBOW, CHUMAasi HarpysKy C
yCTpOnCTBa.

1.4.3.2.2. JlnHenHas

Huyero He meHsieT B M3o0paxeHnn. MoxeT ObiTb MCNONb30BaHa Kak OCHOBA A1
nonb3oBaTterbckon ramma-kpuson. Cm. 1.4.1.4.2. JinHenHaga

1.4.3.2.3. mLog 60%
Cm. 1.4.1.4.4. mLog 60%




1.4.3.2.4. mLog 80%
Cm. 1.4.1.4.5. mLog 80%

1.4.3.2.5. mLog 100%
Cm. 1.4.1.4.6. mLog 100%

1.4.3.2.6. Rec.709
Cm. 1.4.1.4.7. Rec.709

1.4.3.2.7. sSRGB
Cm. 1.4.1.4.8. sSRGB

1.4.3.2.8. HLG 87%

B oTnnyme oT ramma-Kp1MBOKM B HACTPOKMKax CEHCOopa He Bbl3blBAET apTeaKkToB KIUMNMUHra.
Cm. 14149 HLG 87%

1.4.3.2.9. HLG 95%

B oTnnumne ot ramMma-KkprBOIM B HACTPOMKax CeHcopa He Bbi3blBaeT apTedaKToB KIMMnuHra.
Cm. 1.4.1.4.10. HLG 95%

1.4.3.2.10. HLG 100%
Cm. 1.4.1.4.11. HLG 100%

1.4.3.2.11. HLG
Cm. 1.4.1.4.12. HLG

1.4.3.2.12. mCinelLog

B oTnnyme oT ramma-KkpMBOKM B HACTPOKMKax CEHCOpa He BbI3bIBAET apTeaKkToB KIUMNMUHra.
Cm. 1.4.1.4.13. mCinelog

1.4.3.2.13. PQ 1000

B oTnnume ot ramma-KkprBOIM B HACTPOMKax CeHcopa He Bbi3blBaeT apTedaKToB KIMMnuHra.
Cwm. 1.4.1.4.14. PQ 1000

1.4.3.2.14. mSLog 82%

B oTnnyme oT ramma-KkpMBOKM B HACTPOKMKax CEHCOpa He BbI3bIBAET apTeakToB KIUMNMUHra.
Cm. 1.4.1.4.15. mSLog 82%

1.4.3.2.15. mSLog 92%

B otnnume ot ramMma-KkprBOIM B HACTPOMKax CeHcopa He Bbi3blBaeT apTedaKToB KIMnnuHra.
Cm. 1.4.1.4.16. mSLog 92%

1.4.3.2.16. mSLog 100%
Cm. 1.4.1.4.17. mSLog 100%




1.4.3.2.17. mSLog Extreme
Cm. 1.4.1.4.18. mSLog Extreme

1.4.3.2.18. ACEScct

B otnnumne oT raMma-kpnBOWN B HACTPOMKAX CEHCOpa HE UMEET PErynsaToOpoB rpaHuL, u He
BbI3bIBAET apTedakToB knmnnuHra. Cm. 1.4.1.4.19. ACEScct

1.4.3.2.19. mLog-C

B oTnnyme oT ramma-Kkp1MBOKM B HACTPOKMKax CEHCOpa HE UMEET PErynsaTopoB rpaHuL, N He
BbI3blBaET apTedakToB knunnuHra. Cm. 1.4.1.4.20. mLog-C

1.4.3.2.20. mC-Log3

B otnunume ot FaMMa-KpVIBOIZ B HaCTpOIZKaX CeHCOpa HE UMeET pPerynAaTopoB rpaHnL, N He

BbI3blBaeT apTedakToB knunnudra. Cm. 1.4.1.4.21. mC-Log3

1.4.3.2.21. Cineon Film

B oTnnyme oT ramma-Kkp1MBOKM B HACTPOMKax CEHCOpa HE UMEET PErynsaTopoB rpaHuL, N He
BbI3blBAET apTedakToB knunnuHra. Cm. 1.4.1.4.22. Cineon Film

1.4.3.2.22. mF-Log

B otnnume oT ramMma-kpnBON B HACTPOMKaX CEHCOpa HE UMEET PErynaTopoB rpaHuL, u He
BbI3blBAET apTedakToB knunnuHra. Cm. 1.4.1.4.23. mF-Log

1.4.3.2.23. mV-Log

B oTnnyme oT ramma-Kkp1MBOKM B HACTPOKMKax CEHCOpa HE UMEET PErynsaTopoB rpaHuL, N He
BbI3blBAET apTedakToB knunnuHra. Cm. 1.4.1.4.24. mV-Log

1.4.3.2.24. mLog3G10

B otnnumne oT raMma-kpmBOM B HACTPOMKAX CEHCOpa HE UMEET PErynaToOpoOB rpaHuL, u He
BbI3bIBAET apTedakToB knmnnuHra. Cm. 1.4.1.4.25. mLog3G10

1.4.3.2.25. mS-Log2

B oTnnyme oT ramma-Kkp1MBOKM B HACTPOMKax CEHCOpa HE UMEET PEerynsaTopoB rpaHuL, N He
BbI3blBAET apTedakToB knmnnuHra. Cm. 1.4.1.4.26. mS-Log2

1.4.3.2.26. mS-Log3

B otnnumne oT ramMma-kpnBON B HACTPOMKaX CEHCOpa HE UMEET PErynaTopoB rpaHuL, u He
BbI3blBAET apTedakToB knmnnuHra. Cm. 1.4.1.4.27. mS-Log3



1.4.3.3. JononHutenbHble GPU-uNbTpbl U perynaTopsbl

[aHHbIN pasgen coaepxuT B cebe unbsTpbl, HE MMELNE MaTeMaTUYECKNX opMyI, Kak
370 paboTaeT B raMma-Kpu1BbIX. Bce gencTBMA NPON3BOASTCS Yepes CrOXEHNE UNn
BblYMTaHWE NUKCENen, NX ApKOCTU, U OTAEeNbHbIX 3HaYeHun RGB.

B 6yayLiem 3aecb MOXET NOABUTCS abCOMIOTHO BCe, YTO HE BNUCHLIBAETCH B KOHLEMNLUUIO
ramma-KpmBbIX 1 ramyToB. BnnoTtb A0 pmnbTpoB MHCTarpama, Kak ux elle HasbiBaloT
Look’oB.

[lBe npegycTaHOBKM HUYEro He MEHSAT N H1Yero He npeanaratoT. «BbIKIT» rosoput
NPUNOXEHUIO, YTO (PYHKLNA OTKMoYeHa. «IycTon» aBnaeTcs NycTon npegycTaHOBKOW,
KoTopas npegHasHadyeHa ansa Hactpouku ¢ Hynsa. Oba nyHkTa He 406aBNAOT Harpysku, noka
He CMeLLEH HU OfVWH perynarop.

1.4.3.3.1. HacblweHHOCTb

OTnnyaeTca OT HacbIWEHHOCTU B HACTPOMKaxX ramyTa TeM, YTO 30eCb NPUMEHSETCH YNCTO
MaTtemaTudeckmi noaxon. Takon e Kak B nporpaMmax HENMHENHOrO MOHTaxa.

1.4.3.3.2. LiBeTHOCTb

MblTaeTca NOOHATL HACLILLEHHOCTb CaMbiX HeHacbILLEHHbIX obnacten. O4YeHb NOXoXe Ha TO,
yTo aenaet napametp Color Boost B Davinci Resolve.

1.4.3.3.3. KoHTpacrt

KoHTpacT ¢ nogxoaom 4epes CrioXeHne 1 BbluuTaHue APKOCTEN NUKCENEN, a He Yyepes
npumeHeHne S-kpmeon. MOXHO cka3aTb, 4To paboTaeT MeHee arpecCUBHO, YeM KOHTPacT B
ramma-KpuBom.

1.4.3.3.4. TeHun

OcBeTnsiet unm 3aTeMHsIET TEHN 4yepeal cnoxeHune ﬂpKOCTeIZ nukcenen. PabotaeTt meHee
arpeccmBHo, 4eMm OAHOUMEHHbIN napamertp FaMMa-KpMBOVI.

1.4.3.3.5. CBeTa

OcBeTnsieT nun 3aTeMHSAET CBETA Yepe3 CrIOXKEHNe ApKocTen nukcenen. PabotaeTt meHee
arpeccuBHoO, YeM OHOVMEHHBbIV NapameTp raMma-KpuBOWn.

1.4.3.3.6. R(ed), G(reen), B(lue)

Perynupyet Touky Genoro Kaxxaoro 13 kaHanos. Touka YepHOro Kaxzaoro U3 kaHanos
ocTaeTcs Ha mecTe. Takum 06pa3oM SIPKOCTb KaHana CXUMaeTcs Unu pactarMBaeTcs no
BCEMY AnanasoHy sipkocTen, 6onblue Bo3nencTBys Ha CBeTa, MEHbLLE Ha TEHMW.

1.4.3.3.7. ACES (byget yoaneH)

duneTp, NpegHasHavyeHHbIN npueecTn nsobpaxkeHue B upeta ACES AP1. T.k. B npnnoxeHum
noaesunicsa u ramyT, 1 ramma-kpusas ACES, B 4aHHOM cTpaHHOM (puneTpe nponana
HeobxoouMocTb. B criegytolwmx Bepcusix oH OyaeT yaaneH.

1.4.3.3.8. HachbILLEHHOCTb TEHEN 1 CBETOB

[laeT BO3MOXXHOCTb CHMU3UTb HaCbILWEHHOCTb TEHEN U CBETOB. YeM HMXKe HaCbIWEHHOCTb,
TEM TeHu brnnxe K HYNCTOMY YEepHOMY, a CBETa onuxe K HYNCTOMY 6er|omy. MoxeT cosgaBaTb



adbdekT npaBunbHOro 6anaHca Genoro aaxe Tam, rae OH COBCEM HenpaBunbHbIA. Takas
XUTPOCTb UMEET MECTO ObiTb B KMHOMNPOU3BOACTBE.



1.5. 30Ha HACTPOWKM N KOHTPOSSA AKCNO3nLUmn

B aTOM 30HE HacTpamBaeTCcsa IKCNO3ULMS U BbICTPbIA KOHTPOSb OHOW. HacTporiky
9KCMO3ULUKN MOXHO OTAATb CUCTEME, U MOXHO KOHTPONMPOBATb MOSTHOCTHIO BPYYHYHO.
BHumaHne! ABTOMatn4eckmin n py4HoOn pexmnm HUKak mexagy cobomn He B3amMocBsa3aHbl. HeT
BO3MOXXHOCTW MEPEKIIOYMBLLMCH HA PYYHOWN PEXMM OCTaBUTb HACTPOWKM aBTOMaTUYECKOro

pexuma. JTo ABa OTAENbHbIX pexuma.



1.5.1. Pexxnm aBTOMaTU4Y€CKON HACTPOWKM SKCNO3nLMN

Pexxmum aBTOMaTu4eCckomn aKcnosvumm npegnonaraet, YTo Nonb3oBaTesib JOBEPAETCA CBOEMY
YCTPOWCTBY Ha HAaCcTpOMKe APKOCTU KapTUHKW. HO Npu 3TOM MMeeT HekoTopbIn Habop
WHCTPYMEHTOB, YTOObI HEMHOIO CKOPPEKTUPOBATbL aBTOMATUYECKUIA pe3ynbrar.
ABTOMaTMYECKUI peXUM He npegnonaraet 6rnoknpoBky Bolaepxku n ISO no-otgensHOCTK.
OTn gBa napametpa paboTatoT B nape. ECTb ycTponcTBa, rae nocpeacTBOM «KOCTbINen»
MOXHO 6rokupoBaTb OAUH U3 NapamMeTpPoOB, HO B JAHHOM Clly4dae y Hac HET B 3TOM HUKAKOM
HeobxoguMocTn, 6o NpPUNOXeHne B BOnbLUEN CTENEHN paCcCYMTAHO Ha PyYHOE yrpaBrieHme.

1.5.1.1. Perynartop Koppekunn aBToMaTn4eckom SKCno3mumnm

Ecnv nponsBoguTens YCTPONCTBA an Takylo BO3MOXHOCTb, aBTOMaTU4eCKast aKCnosnumns
MOXeET OblTb CKOPPEKTMPOBAHA Kak B MNAOC, Tak U B MUHYC. [lnana3oH 3aBnucuT ot
YCTPONCTBA, HO 0BbIYHO HE NpeBbIlaeT +2 cTona.

JIOrn4Ho, 4TO NOBbILLEHME 3HAYEHWS B NSIIOC, MOBbLILLAET 3KCNO3NLUMIO, AenaeT nsobpaxeHue
Apye, a NOHMWKEHNe 3Ha4YeHNs B MUHYC, MOHWXKAET SKCMO3nLUnto, AenaeT nsobpaxeHune
TEMHee.

CTouT 3amMeTUTb, YTO aBTOMaTMYEeCKast IKCMO3NLUA MOXKET UMETb BonbLUNA Ananas3oH
Bblgepxek u 1ISO. 3To ogHa 13 NpuYmH, NoYeMy He Tak MPOCTO COBMECTUTb aBTOMAaTUYECKUIA
peXuMm c py4HbiM. Mbl 6€3 NoHATUS, 3a4eM NPon3BoAUTENb TakK AenaeT U NnodYemy He aaeT
TaKoW e AvanasoH HacTPOeK AN PYYHOro ynpasreHus.

1.5.1.2. KHOMKa CMEHbI pexxmma 3KCrno3numm

HaxxaTne Ha gaHHy0 KHOMKY NepekrioyaeT pexmmM 3KCNOHMPOBAHMS B PyYHOMN.

1.5.1.3. KHonka 6nokMpoBKM aBTOMAaTMYECKOM IKCNO3ULMN

Y nonb3oBaTens eCTb BO3MOXHOCTb «3aMOPO3UTby» 3Ha4YeHus1 Bblaepkn n ISO.
3abnoknpoBaHHas 3KCMo3numMs AaeT ouwyLeHne bonee npodeccnoHanbHOro BUAEO.

Ha HeKkoTopbIX YCTPOMCTBaxX MOXHO HabnogaTe HeageKkBaTHYO peakumto Ha BroKMPOBKY
akcnoauuun. B yacTtHocTn Ha ycTporcTBa Samsung Exynos MoxxHO HabntogaTe NOHWXeEHMe
SIPKOCTM KapTUHKM B Criy4ae BnoknmpoBku. OTo Nnpobrema UCKYMTENbHO ONpeneneHHoro
yCTponcTaa.

1.5.1.4. HcbopmauMOHHOE OKHO aBTOMAaTMYE€CKOM IKCNO3ULMN

B gaHHOM OKHEe MOXHO BMAETbL Kakue 3Ha4eHust Bbl6|/|paeT aBTomMat a5 BblOEPXKKN U ISO.

1.5.1.5. KHONKM BbICTPOro Aoctyna K 3KCNO-MUKUHIY

[1Be KHOMKM BbICTPOro A0CTYNa K KOHTPOIO SKCNO3nLMK: 3e6pa U CNEKTPO30HPOBAHME.
OpaHoBpeMeHHO 06a Braa KOHTPOMSA 3KCMO3MLMK HEe MOTYT BbiTb aKTUBUPOBAHbI, KaXKbli
cnegyroLwuii OTKNYaeT npeablayLuii.

Hano umeTb B BUAY, YTO 3T KHOMKU HE NepenncbIBaoT BbIOPaHHbLIE B MEHK HACTPOMKMU.
Kaxxayto crieqytoLyto ceccuio ByayT NPUMEHATCA HAaCTPOMKN M3 MEHI0 1 copacbkiBaTbCA
BbIGpaHHbIV AaHHLIMU KHOMKaMM BUA SKCMO-NUKMHTA.




1.5.2. Pexxnm py4YHOro ynpasreHus 9KCrnosnumen

1.5.2.1. Koneco-perynatop 1SO

[laeT BO3MOXXHOCTb MakCMManbHO TOMHO HacTpouTb 3HadYeHue |ISO. OcobeHHOCTb AaHHOro
perynaropa 3akno4aeTcs B TOM, YTO 3HAYEHUSI MEHSAIOTCS MEAMEHHO B HMKHUX 3HAYEHUSIX,
1 GOMbLUMMW LWaraMmn B BEPXHUX.

1.5.2.2. lNepekntovaternb 3HavyeHnn ISO

[aHHbIN nepeknoyaTenb NoMoraetT MeHATb 3HadeHns |ISO nonyctonamn. Kaxxabin
cnegywowmi Wwar yeennimBaeT 3HadeHne npeablaywero Ha 50%.

1.5.2.3. KHOMKa CMEeHbI pexxmma 3KCrno3numm

HaxkaTve Ha [aHHyo KHOMKY NepeKnioyaeT pexXmm 3KCMNOHMPOBaHUSI B aBTOMaTUYECKUIA.

1.5.2.4. TlepekntoyaTerb 3Ha4YE€HNN BbIOEPKKU

MepekntoyaTenb MMEET TPU KHOMKM C MKOHKaMK cTpernok. CTpenka BBepx yBenuyunsaeT
3HaYeHne BbIOEPXKKM NPUMEPHO Ha NOJICTONa, OCTaBMASA BbIAESPXKKY, KpaTHYI CKOPOCTHU
kagpoB. CTpenka BHM3 YMEHbLUAET 3HaYeHNe BblAEPXKKM MPMMEPHO Ha NOfcTona, OCTaBnss
BbIAEPKKY, KpaTHYH CKOPOCTW kKaapoB. Ecnu gna cobniogeHnst KpaTHOCTU BblAepKKa
OOIMKHA MMETb ApobHOEe 3HaYeHMe 3HaMeHaTens, opobHas YacTb oTkuabiBaeTcs. T.e. B
cny4yae cO CKOpOCTbIO kKaapoB 25 k/c, nocne 1/25 cnenytowas solaepxka dyget 1/37, a He
1/37.5.

CTpenka BrnpaBo NepekntiovaeT pexnmMbl KpaTtHOCTU. Becero cyLecTByoT Tpy pexnma
KpaTHocTu: 24, 25 n 30. B cutyaumsix, koraa BblibpaHa 4actoTa, OTNIMYHas OT 3TUX Tpex, BCce
TpU pexnma bygyT AOCTYMHbI AN NEPEKIIOMEHNS Mo cTpernke Bnpaeo. [pu Buibope 24 k/c
Nony4aeTcs, YTO PEXUM KPaTHbIV 24 K/C - 3TO OCHOBHOM PeXUM, U NO CTPenke BNpaso
JocTynHbl Apyrne asa. B pexume kpatHom 25 (25 n 50 k/c), BnpaBo AOCTYNEH TOMbKO OAWH
pexnm — kpaTHocTb 30.

PexXnmbl KpaTHOCTM CKOPOCTU KafpoB B CEKYHAY — 9TO AaHb TpaguumsaMm, Korga Bolaepkka
onpegensanacs yrinom 3areopa. Pexunmel kpatHocTn 25 1 30 - 3TO nonbITKa NOMOYb
n3baBnTCHA OT MepuaHus namn HakanuesaHus. 25 ans 50-repuoson anekTpocetn (EBpona u
Poccus), 30 gnsa 60-repuoson anektpocetn (CLUA).

B cnyyae ¢ mepuaHnem namn HakanumeaHusl HAAO MMETb B BUAY, UTO PEXNM KPaTHOCTH
nomoraeT Ao onpeaeneHHoro npegena, obbli4HO 3To He kopoye 1/100. [Ans KkoppekTHom
60opbObl C MepLaHMeM flaMn HakanMBaHWSA HYXXHO BbIGMpaTb HE TOMbKO BbIAEPXKKY, KpaTHYHO
yacToTe CeTu, HO 1 CKopocTb kKaapos. [ns Poccun n EBponbl 310 25 k/c 1 kpaTHble M. Ons
CLUA ato 30 k/c 1 kpaTHbIe UM.

Crieqyowmin MOMEHT, KOTOpbI 00s3aTenbHO HA4o MMETL B BUay — LED-namnbl moryT
nmeTb abcontoTHO Nobyto YacToTy MepuaHus. M 3aechb Bblaepkka ckopee BCero He
NMOMOXeET. 34eCb yXe peyb MAET O NPaBUNbHOM BblI6Ope CBETUIbHUKOB.

1.5.2.5. KHONKu GbICTpOro Aoctyna K 3KCNO-MUKUHIY

[1Be kHOMKM BBLICTPOro 4OCTYMNAa K KOHTPOSHO SKCNO3nUmn: 3e6pa N CNEKTPO30HVPOBAHNKE.
OpaHoBpeMeHHO 06a BMAa KOHTPOIS 9KCNO3ULMN He MOTYT ObiTb aKTUBMPOBAHbI, KaXabIn
cneqyoLwmMin OTKNOYaeT npeabiayLmi.




Hagno umeTb B BUAY, YTO 3T KHOMKN HE NepenncbiBaloT BblOpaHHbLIE B MEH) HACTPOMKMN.
Kaxxgyto cnegytoLlyto ceccuto ByayT NPUMEHSATLCA HACTPONKN M3 MEHIO U cOpackiBaTbCS
BblOpaHHbIA AaHHBIMU KHOMKaMW BUA 3KCNO-MUKUHTa.




1.6. 30Ha BbLICTPOro JoCTyrna K HEKOTOPbLIM PYHKLMAM

Ha gaHHbIi MOMEHT B JaHHOW 30He Bcero 3 KHonku. Ho B ByayLiem MOXET U3MEHUTLCS Kak
MX KONMMYecTBO, TaK U UX COCTAaB.



1.6.1. KHonka cnucka JOoCTYyrnHbIX CEHCOPOB

OTKpbIBAET CMUCOK AOCTYMHbIX CEHCOPOB. ATOT CMUCOK COCTOUT U3 AOCTYMHbIX JTOTMYECKUX
(He usmyecknx) kamep, KOTOpble NPON3BOAMTESNb 3apErncTpUpoBar B CUCTEME YCTPOIACTBA.
Mbl cTapaemcsi crneauTb 3a TeM, YToObl Tam OTOGPaXanuch TONbKO AOCTYMHbIE CTOPOHHUM
NPUMOXEHNAM N (PYHKLMOHWPYIOLLIME CEHCOPbI, HO GbIBAET TakK, YTO B CMIUCKE MOXKET
nonagaTtbcsi HepaboTakLWMii N NPoayGNMPOBaHHLIN CEHCOP.

Mpu nepBoM 3anycke NpUNOXeHWe CKaHNPYeT AOCTYMNHbIE CEHCOPbI M COXPaHSIET CNUCOK B
CBOWX HaCTpOWKax Aris YCKOPEHNS NOCreayoLmx 3anycKoB.

1.6.1.1. OcobeHHOCTb paboTbl C KaMepamu B NMPUNOXKEHUN

Kaxxnasa kamepa B npunoxeHun mcpro24fps - aTo otaenbHas paboyas eamHuua. Y Kaxaomn
Kamepbl CBOW XxapakTep 1 cBOM 0COBeHHOCTU. [10aTOMy eCcTb onpeaeneHHoe KonmyecTso
HaCTpOEK, KOTOPbIE aBTOMAaTUYECKM COXPaHAIOTCH B Npefenax ogHom kamepsbl.
A MEeHHO:
e Paspewietine (pasviep) BnaeO 1 CKOPOCTL KALPOB

LleneBas ckopoCTb KaapoBs

PeXxxmm 3KCNo3uLmnm 1 HACTPOMKN

Pexum 6anaHca 6enoro

[MpegycTaHoBKa py4yHoro 6anaHca 6enoro

famyt

[pegycTaHoBKa raMmMa-KpruBOW

Pexxnm dhokycrpoBku

[MonoxeHwe py4Horo dokyca

M Mbl PYYHOr K

HacTtpolikn aBToMaTnanpoBaHHOro dokyca

Pexum KOHEYHOCTU PYYHOT K

[MonoxeHwe NpubnmxeHns

[MNpenensl NpnbnmuxeHns

HacTponkn aBToMaTn3npoBaHHOIO NpnbNmxeHna
Koppekums aucropcuum

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
e AnnapaTHblW Llymoaas
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

AnnapaTtHas pe3kocTb

Koppekuna ropgaymx nukcenemn

HacTtpoiikn ctabunusaium

MpenycraHoBka GPU-wymonaea n GPU-peskocTu
MpeaycraHoBka GPU-ramma-kpreon

O6paTHoe ToHMpoBaHKE

[MpeaycraHoBka gononHuTenbHbix GPU-UILTPOB 1 perynaTtopos
doHapuk

Hactpoika HDR
[NeHamopdupoBaHne BuagoucKaTens

eaHamMmopdunpoBaHne BUOEO
Tun geaHamopdupoBaHus

Ob6peska Buaeo
Cetka

Hactpownka DOF-agantepa




Takor nogxof cBsizaH ¢ TeMm, 4To B 99% criyyaeB BTOPOCTENEHHbIE CEHCOPbI — 3TO Xarnkoe
nogobue ocHoBHOro. M o4eHb YacTo BTOPOCTENEHHbIE CEHCOPLI He ymetoT aaxe 50% ot
TOro, YTO MOXeT OCHOBHOW. COOTBETCTBEHHO, HEBO3MOXHO COXPaHUTb MHOMME HAaCTPOWMKK
OISl BCEX CEHCOPOB OHOBPEMEHHO.

1.6.1.2. lMpobnembl ¢ 4OCTYNOM K BTOPOCTENEHHbLIM CEHCOpaM

Ha cerogHsi n3BeCTHO, YTO NpoM3BOANTENb Samsung He BblgaeT npasa JOCTyna K
TenenuHae. Hukaknx Hagexa HeT, U B CBSA3M C 3TMM HUKaKMX Hagexa Ha 8K ¢ TenennHabl
TOXe HeT.

Mpounssogutens OnePlus Ha ycTporicTtBax ¢ 11 Bepcuen OC AHgpouna He gaeT gocTyna Ko
BCEM BTOPOCTENEHHbIM ceHcopaMm. o nocnegHen nHdopmauum NpunoxXeHne AormkHO ObiTb
BHECEHO B KaKOW-TO GenblI CMNCOK NPUITOXEHWI C JOCTYNOM K BTOPOCTENEHHbLIM KaMmepam.
mcpro24fps HET B 3TOM Cnmcke, 1 Noka HEM3BECTHO, Kak B HErO NONacTb.

Tarke Oblnn 3ameveHbl Npobnemsbl ¢ nponssoanTenem Huawei, KOTOPLIN MOXET NPATaTb
TENenuH3bl.

EcTb Macca BTOpoCTEneHHbIX KaMmep, KOTopble HecyT B cebe BcnoMoraTesbHble
(HecepbesHble) DYHKUMW. YUnTbIBas, UTO NpunoxeHne mcpro24fps genaer ctaBky Ha
py4HOe ynpasreHue, XoTb 1 B MMHUMAarbHbIX Npeaenax, Ho HEKOTOpble CEHCOPbLI MOTYT
oTcemBaTbCs B CBSI3M UX NOMHOM GecnonesHocTn unu HepaboTtocnocobHocTn. Bee kamepbl, K
KOTOPbIM MOXHO ObIf1I0 NONy4MTb A0CTYN 6€3 ABHbLIX «KOCTbINEen», JOCTYMHbI B NPUNOXEHUN
n pabotatot. Ecnu kamepbl HET Unn oHa He paboTaeT LWaHCOB, YTO CIyYUTCS Yya0, MU3EPHO
maro.



1.6.2. KHONKa BKIMHOYEHMSA BCMbILKN

Ecnun ceHcop gonyckaeT BKIOYEHWE BCMbILLKA B pexrMe poHapuvKa, TO Bbl yBUAUTE AaHHYIO
KHONKY y cebs B 6noke 6bicTporo goctyna. HacTtponka coxpaHseTca aBToMaTtuyecku Ans
Kaxgoro ceHcopa oTaenbHo. Ecnu Bbl BbIlWAW M3 NPUNOXEHUSA CO BKMOYEHHBIM (DOHAPUKOM,
TO Npu crieayloLlemM cTapTe NpunoxeHns oHapuK ByaeT CHOoBa BKITHOYEH.



1.6.3. KHonka 6bIcTpon BroKMpOBKM OpueHTauum

AybnupyeT dyHKuMoHan nyHkTa meHto 1.3.2.4.1. OpueHTaums akpaHa.




1.7. 30Ha nHamnkaumun

1.7.1. upgukaTop 3apsaga 6atapeu

NHankaTtop, oTobpakatowmi octatok 3apsiga. O6HoBnseTcs pa3 B ABe MUHYTbI. BkiounTb
WIN OTKNIOYNTb OTAENBHO AAHHbIA MHAMKATOP He NPeACcTaBNsAeTCs BO3MOXHbIM.

1.7.2. lngnkaTop OOCTYMHOro MecTa

NHomkaTop, oTobpaxarLwmii octaTok ocTynHoro mecTta. O6HOBNSETCA pa3 B ABE MUHYThI.
YT0 KacaeTca JOCTYNHOrO MecTa, TO MPUMOXEHNEe He AaeT 3anonHATbL NocneaHui rurabant.
OcTtaBLueecst MecTo oTobpaxaeTcs C y4eTOM JAHHOMO OrpaHNYeHus!.

1.7.3. NHgnkaTop ypoBHS 3BYyKa

3erneHblv LUBET MHOUKATOpa 03Ha4aeT, YTO B JaHHbIM MOMEHT 3BYK 3anMCbiBaeTCs Ha
HopMarnbHOM ypoBHe. XKenTbIn UBET MHAMKATOpa NoKasbIiBaeT, YTO 3BYK NOAXOAUT K rpaHuLe
-30B6. KpacHblin UBeT 03HayaeT, YTo YpOBEHb 3ByKa HaXOAUTCHA Ha YpPOBHE neperpysa, Bbille
-306. NHomkaTop ypOBHS 3BYKa MOXHO BKMHOYMTL B MeHI0 1.3.2.1.18. VIHOnKaTop YPOBHS
3ByKa, TaM XXe MOXHO npoyntaTtb 6onee nogpobHoe onucaHue ero pacnosoXeHUs.

1.7.4. T'nctorpamma

MMcTorpamma coctouT M3 AByx YacTten. OgHa YacTb — cama ructorpamma. Bropas —
AvarpaMmma CrneKkTpo3oHUpOoBaHUS. [lnarpaMma nokasblBaeT OTHOLLEHUE SIPKOCTEN
CMNEeKTPO30HNPOBAHWS K SPKOCTAM MMCTOrpaMmebl, YTOObI NpoLle 6bi10 OpMeHTUPOBaTLCS B
LBeTax CNeKkTPO30HMPOBaHUS.

OanHo4Hoe KacaHme rmcTorpaMmbl MEHSIET TUM TUCTOrpammbl (spkocTHasi, RGB).

1.7.5. lngnkaTtop Temnepartypbl CUeHbI

OTtobpaxaeT TemnepaTypy CUeHbl B Kagpe. PaccunTbiBaeTcs Yepes ycpegHeHne nukcenen.
O6pallaem BHUMaAHWE, YTO MHAMKATOP He oTobpaXkaeT BblOpaHHbIE HACTPOMKU, UHOMKATOP
paboTaeT No NpuHUMNY rpagycHuka, U3mMepss TeMnepatypy CLEHbI.

Ewe o6 nHgukatope temnepartypbl MOXHO nounTaTth B pasgene 1.3.2.1.8. Temnepartypa
cueHbl (nepea LUT om BuaouckaTens).

1.7.6. MHgukaTop «LUT»

[aHHbI nHOUKaTOP BKIIOYAETCH B TOT MOMEHT, KOrda UCNONb3yeTcsl HaskpaHHbIn LUT.
OanHo4Hoe KacaHMe OaHHOro MHAMKAaTopa OTKIOYaEeT UMK BKIKOYAET HaskpaHHbIn LUT.
Ecnun LUT BKkntoYeH, TO MHANKATOP CBETUTCS KpacHbIM LBeTOM, ecnu LUT oTkrtoyeH, To
WHAMKATOp CBETUTCS cepbiM LBETOM. Ecnun HaakpaHHbi LUT oTKno4eH B HACTporKax unm
He MOXET ObITb MPUMEHEH, TO MHANKATOP He oTobparkaeTcs.

BonbLue o HaskpaHHOM LUT moxxHo nounTtaTh B pasgene 1.3.2.1.2. HaskpaHHbin LUT (no

BO3MOXHOCTU).




1.7.7. NhankaTop «LleneBas yactota»

OTobpaxaeTcs, ecnu B HAaCTporKkax BMAEO BbibpaHa OTNn4YHasi OT CKOPOCTU KaapoB
uenesasi yactoTa. lNogpobHee Npo LieneByo YacTOTy MOXHO nNpoynTaTh B pasgene 1.3.3.2.6.
LleneBas YyacTtoTta (6e3 3Byka B MP4).

1.7.8. MHgunkaTtop «R»

Coo06LaeT o0 ToM, YTO B Aa@HHbIN MOMEHT MAeT 3anuck. [locne ocTaHOBKM 3anucu
BbIKITHOHaeTCA.

1.7.9. Mngnkatop «Bluetooth»

MosaBndaeTca B TOT MOMEHT, Korda npunoxeHue ncnonb3yet Bluetooth-coeanHeHnune ¢
KakMM-1imbo yCTpONCTBOM.



1.8. OKHO C MHdOpMaumen N0 OCHOBHBLIM HACTPOMKaMm

B aTom okHe oToGpaxkaeTtcst Ta uHopmMaLms, KoTopasi Gbina BolbpaHa B HACTPOWKax B
nyHkte 1.3.2.3.5. MNokasbiBaTb MHGDOPMALIMIO.




2. TexHnyeckne ocobeHHOCTU NPUNOKEHUSA



2.1. bygep namaTu

[nsa 6onee poBHOM 3anMcy BUAEO B BbICOKMX BUTpenTax, Korga HakonuTernb MOXET CTaTb
“Y3KMM MeCTOM”, B MPUNOXEHNN peann3oBaHO BPEMEHHOE COXpaHEHNEe KaapoB B
onepaTtuMBHOM NamaTn ycTponcTea. NMpu 3anonHeHun Bydepa nHpopmaums nepeHocUTCs B
kKoHTenHep MP4. Vicnonb3oBaHne Bydepa no3sonset 6onee To4HO obpesatb annbl npu
3anncu ¢ gerneHnem Ha annol.

BHumaHune! ImeHHO ncnonb3oBaHne bydepa cosgaeT naysy npu octaHoBKe 3anucu. Bee
BPEMS 0O TOro, Kak KHOMKa 3anMcu CHOBa CTaHEeT cepol, bydep nepeHocUT MHopMaLnio B
KoHTenHep MP4. Ecnvn ons 3anncu ncnosb3yeTcs Kapta NamMsaTv, Bpems nay3sbl MOXeT
yBenMunBaThCcs B pasbl.



2.2. Paborta ¢c GPU

MmaBHasn ocobeHHocTb GPU, KpoMe TOro, 4TO OH MOBbLILWAET Harpy3Ky Ha annapar B pasbl,
37O TO, YTO Yepe3 GPU HeBo3mMOXHO obpabaTbiBath 10 6UT.



2.3. 10 out

10 GUT 4NA CTOPOHHMX NPUNOXEHUA AOCTYMNHbI HA TakUX annapaTax:

Asus Snapdragon 855/865/888

Samsung Snapdragon 855/865/888, Exynos HaumHasa ¢ S10e ¢ OneUl 2.5 u Bblwe

Sony Snapdragon 855/865/888

LG HaunHas c V35

OnePlus 7 Android 11, OnePlus 8 n Bbllle

Oppo Find X2 (He nogTBEP>XAEHO)

Xiaomi Snapdragon 855/865/888, Snapdragon 845 Tonbko Android 9 (Heckonbko mogenen)

B npunoxeHun mcpro24fps noyuTn Kaxkgomy annaparty 4ocTynHocTb 10 GMT BKNovaeTcs
TONbKO MOCre TeCTOB JaHHOro annapara Ha npegMmeT nogaepxku 10 6ut. MpuumHa atomy —
3asBneHns npounssoguTenen o nogaepxke 10 6UT B TEXHUYECKOM MHopMaLun annapara,
HO PaKTUYECKOM OTCYTCTBUMN OHOM.



2.4 60 kagpoB B cekyHOy

MHorve nonb3oBaTtenu, KOTopble BUAENWN B CBOUX HATUBHBLIX NPUOXEHNSIX BO3MOXHOCTb
CbEMKM ¢ YacToTorn 60 KagpoB B CEKYHAY, BOPYr NOCUYUTANN, YTO UX YCTPOWCTBA CTabUNbHO
MOryT CHUMaTb B JA@HHOM pexmme B NoObIX YCOBUSAX, NPU NOObLIX HACTPOMKaX.

Ha cerogHsi HET HM OOHOro aHAPOWA-YCTPOWCTBA, HAa KOTOPOM AaHHbIA PEXMUM Obin Obl
odmumManbHO OTKPLIT CTOPOHHMM MPUIOXEHUAM 1 paboTtan 6bl 6e3ycnoBHO.

Mapa NnpMMepoB Ana Ny4yLero NOHMMaHusa Npodnemsl.

LG G7 ymeeT cHMMartb B 60 kagpax B CEKYHAOY TONbKO C aKTMBMPOBAHHOWM annapaTHOM
pes3kocTbio. [laxe ecnn nrHopmpoBaTb TOT dhakT, 4To 60 K/C HegOCTYMHBI CTOPOHHUM
NPUMNOXEHUAM U Peann3yoTcs Yepes «KOCTbINNY, MPU OTKIOYEHUM annapaTHOM Pe3KoCTn
YCTPONCTBO CHMMAET CO CKOPOCThLIO 57-58 K/cC.

Sony Xperia 1 (5) — nepBbint annapat oT CoHKU, Ha KOTOPOM MOSIBUIIUCH YCITOBHO
oduumanesHble 60 k/c. Ho paboTaloT OHM TONBKO B pEXMME aBTOMAaTMYECKON SKCMO3LNN 1
OY4€eHb YCITOBHO, MO HACTPOEHMIO.

Samsung S20/S21 Ha npoueccopax Snapdragon He UMetT oduLmanbHbIX 60 K/c, a
3aBedeHHbIN Yepes “kocTbinn” pexxum 60 K/C 3acTaBnsAeT YCTPOWCTBO Nepesarpyxarbcs. Ha
MHOrO nyylle gena obcToaT Ha ycTponcteax Samsung Exynos. Tam annapaT He NpocTo He
nepesarpy>aeTcsl, HO 1 CaM PeXuM BnosHe paboTocnoCcobHbIN.

Xiaomi Redmi Note 8 Pro He faeT 3anyctuTb 60 k/c. I ogHOM 13 NpUYMH TOMY, Kak Ham
KaxkeTcs, asnserca npoueccop MediaTek.

YacTo nonb3oBaTenu cCbinatoTcsa Ha HAaTMBHbIE MPUMNOXKEHUA UK rkam. [nsa Takmx
nonb3oBaTternen y Hac ecTb pasgen 2.6. B HaTMBHOM NPUNoXKeHUn (CTOKe) ecTb. ..




2.5. CoxpaHeHune HacTpoekK

Ha cerogHsi nouTn BCce HACTPOWKN COXPaHSIIOTCS aBTOMaTUYeCKU. YUYNTbIBas TO, YTO
BTOPOCTENEHHbIE CEHCOPbl YacTO CUITbHO OTNMYAKOTCSH OT OCHOBHOIO MO BO3MOXHOCTSIM, B
NPUMOXEHNN MHOTUE HaCTPOWKM, KacatoLMecs U306PaKEHNS UM YNpPaBleHUsi CEHCOPOM,
COXPaHSITCA ANS KaXAoro CeHcopa OTAESbHO.

Ha cerogHsiLLHUIA MOMEHT B NMPUIIOXEHUN HET MEXaHN3Ma, KOTOPbIV No3BonAn 6bl COXpaHUTb
onpeaeneHHbI Habop HacTpoek B NpeceT. ECTb pexumMbl M HAacTpPoVikK, paboTy KOTopbIX
NpeacTouT nepeaenatb Npexae, Yem NpuUcTynaTh K peanusaunm coxpaHeHust obLero
npeceta. Mbl npekpacHoO 3HaeM, YTo 3TO Bbino 6bl yaobHo, Ho «MockBa He cpasy
cTpounacb».



2.6. B HaTMBHOM NpUNOXeHUN (CTOKE) ecCTb...

Ham yacTo 3agatoT BONpoCkl, KOTOpbIE HAYMHAKOTCS € «A novemy He paboTaer...» u
3aKkaHuYMBalTCs «B HAaTMBHOM NPUINOXEHWUM eCTb, 3HAYUT annapat MoOXeT!»

Cawmbivt yacTbi «[loyemy Ha Xiaomi He paboTaeT umdpoBas ctabunusaums?»

Mbl nonbiTaeMcs CpaBHUTL HANUCaHWe NPUMNOXeHUa ANa annapatos AHOpoWA C
ynpaeneHvem aBTomobunem.

MpencraBbTe, Bbl — BoAUTENb (paspaboTymk).

Y Bac ecTb aBTOMO6UIb (TenedoH) mapku N.

Beyep. TemHo. UT0OGLI AOBpaThbCA A0 NyHKTa Ha3HavYeHus (3anucaTtb BUAEO), BaM HYXHbI
BKINIOYEHHbIE hapbl (LmMdpoBas ctabunusaums).

Bbl KOHEYHO e Kak HOpMaribHbI YeNOBeK MblTaeTecb NCMONb30BaTb CTaHAAPTHbIN
nepekrntovaTens (no gokymeHTaumm Camera2 API), a dapbl He paboTatoT. [Moesaka BbIxoauT
He camMon NPUATHOMN.

Ha cneaytowuin aeHb Bbl egeTe B aBTOPU30BaHHbIV CepBUC (BCKPbIBaeTEe HAaTUBHOE
NpUOXeHNE) 1 cnpawmnsBanTe y paboTHMKa cepBuca (MccrneayeTe ko), Kakum obpasom
BKNIOUUTL (hpapbl. PaboTHMK cepBuca BCKpbiBaeT NPpMOOPHYIO NaHenb, No4 KOTOPOU
HaXOAMUTCS MHOMO 3aMOYHbIX CKBaXWH, AOCTAET U3 LUMPOKMX LUTAHMH KAKOW-TO HEMOHSTHbIV
KoY, BCTaBNSAET €ro B OAHY U3 CKBaXKMH, NOBOPaYMBaEeT 1 hapbl BKIHOYAKOTCA.

Bbl KOHEYHO Xe B LIOKe, HO B BacC eLle TennuTca Haaexaa, 4To BaM MOryT BblAaTb 3TOT
knto4y. Ho He TyT-To Gbinio! PaboTHUK cepBmUca SICHO HAMEKAET, UTO HMKAKOrO KIko4a Bbl HE
nony4uTe, 1 dhapbl y Bac byayT pabotaTb TONbKO, €Crn Bbl HAaNMeTe 3Toro paboTHuKa K cebe
B WWOdepbl (BOCMOMNb3yeTECh HATUBHBLIM MPUNOXEHNEM).

W xopoLuo, ecnv Bbl BUAENN KIOY U CKBaXXWHY K KOTOPOMW OH noaxoauT. Bl 3anuTeck, HO
obGeraeTe BeCb ropof B NOMCKax TaKoro e Krova (3arnsabiBaete B CaMble COKPOBEHHbIE
YrONK1 HaTUBHOMO NPUINOXEHUN). HaxoamTe ero y kakoro-To B3NoMLUMKa ABEPEN, KOTOPbIN
BbITAa4MBaET 3T KIOYM CaMOCTOSTENBHO (MOHMMAaETe KoA, Kak OH paboTaeT u kyaa
NPUMEHSITb KNtoY). PagocTHbIe oTnpaBnseTecb K aBTOMOOUIO, BCTABMSIETE KITHOM,
nosopaymnBaeTe 1 HabngaeTe Kak ¢ BKoYeHMeM ghap y Bac CKrnaablBatoTCs 3epkana.
OkasblBaeTcs, 4TO 3epkana ¢ hbapamv MoryT paboTaTb TONMbKO eCnu ANg 3epkan HauTu
OTAENbHbIN KITHOM.

MMeHHO Tak Ha MHOrMX yCTpoMCcTBax paboTtatoT:
60 kagpoB B CekyHay

120/240 kagpoB B cekyHay

8K

Lindpposas ctabunusauus

10 6ut

Py4yHon cokyc

W, onpeneneHHo, ecTb eLle YTo-To.

Mogogensl GCam GeckoHeYHO 3aHMMaloTCAa TeM, YTO BeratoT Mo ropoay M pasbiCKMBaOT
HY>KHbIE KITH4YM AN akTUBaLMKN TEX UK UHbIX PYHKLUMIA. HacTo nx NOMCKM orpaHnyYnBatoTca
HebOonNbLLUMM KONNYECTBOM KOHKPETHbIX aBTOMOOUNen. M ckaxxem 4ecTHo, UX He CUNbHO
BOJTHYET, eCfnn y Bac C BKItoYeHnem dap OyayT cknaabiBaTbCcsa 3epkana.



Mbl pagbl, korga y Hac nony4YaeTcst HauTU HyXHble kntoun. Ho yalle pesynsrar
NPOTUBOMOSIOXHBIN, UK HAC He yCTpamnBaloT CKnaablBaloLMecs 3epkana.

WTor: ecnn B pykax paboTHMKa aBTOPM30OBAHHOIO cepBuca YTO-To paboTaerT, a B pykax
BOAUTENS HET, TO NPUYNHON MOXET ObITb TO, YTO pabOTHMK cepBMCa HE XO4YET OENUTLCSA
HY>KHbIM Krntodom. U BoobLLe cunTaeT, 4To e4MHCTBEHHbIM BOAMTENEM BaLlero aBTomoouns
OOIMKeH ObITb OH. U npexae, 4eM BO3MYTUTbCA HEAOCTYMHOCTU (PYHKLUMN, ECTb CMbICH
ybeauTbCa, YTO Npon3BoanNTENbL aBTOMOBUNA BCe nepekntovatenn (Hactponkn Camera2
API) caenan Tam, rae OHW JOSMKHbBI pacnonaraTbCs, U YTO OHN paboTatoT Tak, Kak AOMKHbI
paboTtatb (Mo gokymeHTauumm Camera2 API).



2.7 Jlydwee mMobunbHOE yCTPOMNCTBO AN BUAEOCHEMKM

OG6bIYHO B Takmx cny4vasx roBopat: «To, 4To y Tebsi ¢ cobon B kapmaHe». Ho nonb3oBartenen
3TOT OTBET He yCTpanBaeT.

YeCTHbIV ke OTBET MEHee NO3UTMBHBIN, YEM TOT, YTO Bbile. A 3BYYMT OH Kak «Jly4ywero He
CyLLeCTBYET, ecnim Mbl roBopuM 06 annapartax AHgpounay. Kaxgoe yctponctso AHgpong
NMeeT Kakon-To Habop npobrem, ¢ KoTopbiM ByaeT roToB MUPUTBLCS OAUH MONb3oBaTenNb, HO
KOTOpble MOTYT Bbl3blBaTb MOMIHOE OTTOPXEHMWE Y OPYroro.

Camas ocHoBHag npobrnema Bcex aHapoua yCTPOMCTB B TOM, YTO NPOM3BOANTENN
HaxBasiMBalOT CBOM CMapTAOHbI B KOHTEKCTE UCKMIOUYMTENBHO HAaTUBHbLIX NpunoxeHuin. Korga
NpOM3BOAMTENb FOBOPUT, YTO B HOBOM YyCTpoucTBe byaet pexum 60/120/240 k/c, oH roBopuT
NCKNIOYMTENBHO O CBOEM HAaTMBHOM NPUMOXeHUM Kamepbl. Korga npon3BoauTenb roBOPHT,
4YTO B HOBOM YCTpONCTBe Byaet nogaepkka 3anncu B 10 6GUT, OH FOBOPUT UCKIOYUTENBHO O
CBOEM HATMBHOM MpunoxeHun kamepsbl. Koraa npounssogutens roBoput 06 ocobeHHom HDR
pexvMe ¢ 3axBaTOM OFPOMHOIO ANHAMWYECKOro AnanasoHa, 6yabsTte yBepeHbl, OH rOBOpUT
NCKNIOYMTENBHO O CBOEM HAaTMBHOM MPUIOXKEHMUN Kamepbl.

Mpounssogutenen yctponcts Ha OC AHgpoun HE MHTEPECYET, UTO YMEET NX annapar B
CTOPOHHUX NpunoxeHuax. OHKM He AyMatoT O TOM, YTOObI JaTb BO3MOXXHOCTb CTOPOHHUM
pa3paboTymkam co3gaBaTb MOLLHbIE MHCTPYMEHTbI, KOPPEKTHO paboTatoLme Ha ux
YCTpONCTBax.

Oa, 6binm nonbiTkn y CaMcyHr n XyaBew npegocTaBuTb CTOPOHHUM pa3paboTymkam JOCTyn K
YHUKanbHbIM pyHKUMAM Yepes cobcTBeHHoe API. B pesynsrate CamcyHr oTkasanucb oT
3aTon naen B nonbady craHaaptHoro Camera2 AP, HO oTKasanuch Tak, YTO NULLNAN
CTOPOHHMX pa3paboTYnKOB JaxKe BMOMHE CTaHAAPTHbIX PyHKUMA. XyaBen pelumnnm co3gatb
ceou API nocne npobnem ¢ caHkuusamu. Ho ato Toxxe He cpabotano. [Npobnema Takoro
noaxoga B TOM, YTO, UCNoNb3ys AaHHble API, HM4Yero nyyie ctoka He caenatb. A coyetaTb
n Camera2 APl n API oT npou3BoanTensi CNoXxHo, ABoNHasa paborta.

Kak BbIrmaguT ngeansHoe MobunbHoOe YyCTPOMNCTBO AN BUOEOCHEMKN?

1. Bce Tpu ceHcopa (ynbTpawmnpuk, LWWAPUK 1 TENEBKK) UMEIKOT OQNHAKOBbIE
BO3MOXHOCTU. Ecnun goctynHel 60 k/c, 40 OOCTYNHbI Ha Bcex ceHcopax. Kannbposka
b6anaHca 6enoro ognHakoBasi Ha BCex ceHcopax. M 1.4. n T.n.

2. [locTynHbl BCe OCHOBHbIE YacToThl 24, 25, 30, 48, 50, 60, 100, 120, 200, 240 k/c. U
BCE YacToThbl paboTatoT cTabunbHO.

3. bes npobnem paboTtaet pyyHon bb.

4. bes npobnem paboTatoT aBTOPOKYC MU py4HON dhokyc. IMeoT OAMHaKOBbIN Juanas3oH
xofa 6e3 BCAKUX “KocTbinemn”.

5. Bbes npobnem paboTaloT aBTOIKCMO3NLMSA U pyYHas aKCno3uums. MIMeT oguHakoBbIn
ananasoH xoaa n ans 1ISO n ans BblaepXkn, 6e3 BCAKMX “KocTbinen”. BaxHo, 4Tobbl
3KCNO3nUUs He oTnmnyanack mexay pexunmamm 8 n 10 6ur.

6. Pexnm HDR poctyneH ans BknoyeHUs 6e3 BCAKMX “KOCTbINen”.

7. Bce 3agokymeHTupoBaHHble B Camera2 APl HacTpoKku ceHcopa Kamepbl AOCTYMHbI
n paboTtatoT. XoTsa 6bl ecnv AOCTYMHbI, TO paboTatoT.

8. Bce 3agokymeHTupoBaHHble B Android APl HacTporikun kogeka A0CTYMnHbI U paboTaroT.

9. Xopoluee oxnaxaeHue.

10. 10 6uT 4:2:2 66110 Bbl OrPOMHBIM NPENMYLLECTBOM.



2.7.1. Samsung

He pgaet gocTyna K TENEBMKY HU HA OAHOM U3 CBOMX YCTPONCTB. CooTBeTCTBEHHO 8K
HeOOCTYMHbI CTOPOHHUM MPUNOXEHUSM, 3@ 3TO OTBEYAET TENMEBUK.

Ha mnagwux mogensax MoxeTt He paboTaTb TOHOBasA KpuBas (raMMa-KpuBble).
Mpobnemsbl ¢ annapaTHbIM WymoaaBoMm B pexnme 10 61T. OueHb MHOro xanoo.
EcTb npobnembl ¢ 3NeKTPOHHOM cTabunuasaumen, He paboTaer.

2.7.1.1. Exynos

Mpobnema konmyecTBa TOMEK TOHOBOW KPMBOW Ha BCEX annaparax, HauymMHasa ¢ S6. Ham
AOCTYMHbI TONbKO 32 TOYKM, YTO Aenaet paboTy norapudMmnYecKmX KpMBbIX KyLen u
Hekpacuson. [NMpuxoanTca perynupoBaTthb NSIOTHOCTb TOYEK TOHOBOW KPUBOW.

Ha annapatax S20 1 S21 npu GriokMpoBKe 3KCMO3nLMK SKCNO3NLNSA Kagpa MEHSIETCS.
WcnpaeneHve gaHHom npobnembl C NOMOLLBIO “KOCTbINEN” NPUBOANT K TOMY, YTO nepectaeT
pabotaet npubnuxeHue (zoom).

2.7.1.2. Snapdragon

Mpobnema c pexumom 60 k/c. Ha yctponcteax S20 n S21 gaHHbIA peXMM 3acTaBnseT
YCTPOWCTBO NepesarpyXarbCcsi.

2.7.2. OnePlus

Ha Bcex ycTponcTBax AaHHOro Npom3BoauTens ecTb NpobnemMbl ¢ YacToTaMm Kagpos 24 n
25 k/c, He paboTatoT. Ha Bcex ycTponcteBax A4aHHOIO Npon3BoauTenst eCTb Npobnemsl ¢
3ANEKTPOHHOM cTabunmaaumen, oHa He pabotaet. Ha OnePlus 7 n 8 ¢ npuxogom OC
AHgpoua 11 ObinKn 3aKpbIThbl 4OCTYMbI K BTOPOCTENEHHLIM MOAYNSAM. [1OCTYNHbI TONbKO
OCHOBHas 3agHsAs u ppoHTanbHas. Takke Ha AHapoug 11 nossunnce nobnemsl ¢ 48, 50, 60
K/C, Ha HEKOTOPLIX YCTPONCTBaxX OCTanach TOfbkO ogHa ageksaTHasi yactora — 30 k/c.

Ha HekoTOpbIX annapartax, He CUNTbHO COBPEMEHHbIX 1 COBPEMEHHbIX CPedHEro cermeHTa,
HabntogatTca Npobrnembl paboTel aBTOMaTUYECKNX doKyca, 3Kcno3nuumn n 6anaHca 6enoro
OLHOBPEMEHHOM C PYYHbBIM PEXUMOM NGO M3 3TUX PyHKLMA. Hanpumep, 0aHOBPEMEHHbIN
BbIGOP py4HOro hokyca 1 aBTOMaTUYECKOWN IKCNO3MLMM MOXKET OCTaHaBnMBaTb paboTy
aBTOMaTUYECKON 3KCNo3numu. inn Beibop py4yHON 3KCNO3MLMM MOXET OCTaHaBNnBaTb
paboTy aBTOMaTn4eckoro pokyca. 3TO HMKaK He NevnTcs, 3T0 0COO6EHHOCTbL paboTbl
©O1bnnoTek kamepsbl.

2.7.3. Xiaomi

Ha Bcex ycTporcTBax AaHHOro NpoM3BoAnTENs eCTb NpobnemMa ¢ areKTPOHHOMN
ctabvnusauunen, oHa He paboTaeT. Tam, rge 4OCTynHa onTuveckasd, npobnema Toxe MoxeT
HabntogaTbes. Ha yctponictBax Ha npoueccope MediaTek moxeT HabnogaTbcs npobnema ¢
TOHOBOW KpnBOW (ramma-KpuBble). 60 k/C 4OCTYMNHbI B OCHOBHOM TOJSbKO Ha dhriarmaHax.

2.7.4. Redmi

Bce npobnembl nponseoautens Xiaomi. [Nnoc Ha HEKOTOPLIX YCTPONCTBax npu paboTe ¢
TOHOBOW KpMBOW (raMMa-KpuBble) MOXET HabrntogaTbes 3eneHb B TeHsx. 60k/c ctanu



poctynHbel HaunHas ¢ Note 9 Pro. Beinu paHee kakue-1o otgensHble annapatbl ¢ 60k/c, HO
3TO, CKOpEee, UCKITHYEHNS N3 MpaBul.

2.7.5. Huawei

Ha Bcex ycTponcTBax AaHHOro npoussoguTens HabnogatTca npobnemsl ¢ YactoTamu
kagpoB 24 un 25 k/c, He paboTatoT. Ha Bcex ycTponcTteax ¢ ceHcopamun RYYB HabntogatoTca
npobnemsbl ¢ py4HbiM 6GanaHcom 6enoro, He paboTtaet. OT pydHoro 6anaHca 6enoro 3aBucuT
paboTa ramyToB.

Ha otaenbHbIX YCTpOMCTBaX MOXHO Habntogate npobnemy Hepaboyer TOHOBOWM KpMBOM
(ramma-kpuBbIe).

Ha Gonbluom KonmnyecTse YCTPOMCTB HE OTKIIOYaETCs annapaTHasi pe3koCTb U onTuyeckas
crabunusauusi.

2.7.6. Sony

Ha yctponcteax oo Xperia 1 HegocTynHbl 24 n 25 k/c, paboTaloT TONMbKO B PEXUME PYHHOW
akcnosunuun. 60 k/c cTanm BO3MOXHbI TONbKO HaunHasa ¢ Xperia 1 1. Ha Xperia 1 60 k/c
paboTtanu TonbLKO B pexnme aBToMatnveckon akcnosmumnm B 1080p.

Ha yctponcteax Xperia 1 |l u Bbiwe BkntoyeHne 60 k/c u Bbilwe B paspelieHnm Boiwe 1080p
BbI3bIBAET NOMOMKY NpunbnvmxeHnsa (zoom), oH nepectaet paboTatsb.

MouTn BCe yCTPOMCTBa AAHHOIO NPOU3BOANTENS OYEHb rpetoTca Npu 3anncu. B kakon-to
MOMEHT HarpeB AOCTUraeT KpUTUYECKOrO YPOBHS, U HAYMHAIOT BbiNagaTb Kagpbl B 60ONbLLOM
Konuyectee. NcknoveHnemM MoxXeT sBnaTbca Xperia Pro, Tam nponssoguTtens nopabotan
Hag oxnaxgeHnem.

Ha yctponcteax BToporo nokonenus (Mark Il) pexxkum HDR, KOTOpbIN BKNOYEH NO
YMOSYaH1IO B ABMXEHUN B MeCTaxX Pe3KOoro nepexoda OT O4eHb TEMHOIO K SpKOMY OCTaBnser
TEMHbIA HEKpacKBbLIN cred. BoikntoueHne pexrma npuBoguT K 6onee KOHTpPacTHON
KapTUHKE, BbIKNKOYAETCS MySbTU-3KCNO3NLMS.

2.7.7. Google

60 k/c Ha nocnegHNX MOAENsIX aKTUBMPYIOTCS TONMbKO Npu ncnonb3osanum MY, [1o Bbixoga
OC Angpowng 11 Ha ycTporcTBax cemenctBa Pixel 4 n 5 Habnoganvce npobnemMbl ¢ TOHOBOW
KpuBoOI (ramma-KpuBkIe), OHa He paboTtana.

2.7.8.LG

OnOuH 13 cambIx «KOCTbINbHBIX» Npounssognternen. O4eHb MHOrMe OyHKUMK, AOCTYMNHbIE B
mcpro24fps, peannsosaHbl 06xoaHbIMY NYTAMKU. Bnaro nx peanusauus, B oTrMymne ot
ApYyrux Nnpon3BoauTenen, He Tak CroXHa.

Ha HekoTOpbIx annapartax, He CUSTIbHO COBPEMEHHbIX Y COBPEMEHHbIX CpedHero cerMmeHTa,
HabntogatTca Npobnemsl paboTel aBTOMaTUYECKNX hoKyca, IKCno3nuumn n 6anaHca 6enoro
OAHOBPEMEHHOW C PYyYHbIM PEXUMOM NGO 13 3TMX pyHKUMA. Hanprumep, 0AHOBPEMEHHbI
BbIGOP py4HOro hokyca n aBTOMaTUHYECKON IKCMO3NLIMM MOXKET OCTaHaBnuBaTb paboTy
aBTOMaTU4YeCKoM aKCno3muun. Nnmn Bei6op py4yHOM 3KCNO3MLIMN MOXET OCTaHaBNMBaThb
paboTy aBTOMaTU4ECKOro hoKyca. ATO HMUKAK HE NEYMTCS, 3TO 0COBEHHOCTL paboThl
OmbnnoTek kamepsl.



BhikntoveHre annapaTHOW pe3koCTn NoHWXKaeT YacTtoTy 60 k/c no 57-58 k/c.
Habnogatotcs npobnembl ¢ 3rEeKTPOHHON cTabunnsaunen, oHa He paboTaer.



2.8. MNpunbnmxeHne obbekTa OKYCUPOBKN ABONHLIM KacaHNeEM

®PyHKUMA paboTaeT TONbKO B peXnme pyvyHon hoKyCUPOBKK, akTUBMPYETCS ABONHBIM
KacaHneMm no ob6bekTy hoKycnpoBku. [laHHasa pyHKUMA npegHasHadeHa Ansi MOMEHTanNbHOro
npubnmxkeHns obbekTa PoKyCMPOBKM NOCPEACTBOM YBENUYEHUSA N300paxKeHNs
BMaovckaTens B 4 pasa (2-kpaTHoe npubnmxexue). Kauectso n3obpaxeHms npubnmkeHHom
4YacTu BUgoucKaTens 3aBUCUT OT paspeLleHns Bugouckarens. Ecnu Bel xotnte umetb
Ka4yeCTBO Bbllle, TO Y Bac eCTb BO3MOXHOCTb BOCMOSb30BaTbLCA COOTBETCTBYHOLLEN
HaCTPONKOW paspelleHns BuaoncKaTens.

®dyHKUMA cneanT 3a TeM, B KaKOM MecTe Npou3BeaAeHO ABOoWHOe KacaHue. N npnbnwxkaet
MMeHHO To MecTo. 1o aToW NpUYnHe ANsa peanu3aumn JaHHON PYHKUMK BbIGpaHo
yBenuyeHne BMAOMCKaTENs, a He Ka4eCTBeHHOoe NpubnmxeHne Ha ceHcope. MNpubnuxeHre
Ha ceHcope Ha BONbLUMHCTBE YCTPOMCTB BO3MOXHO TOSbKO nocepeanHe, U He Jaet
NpeMMyLLECTBO NpMBNuKeHNs B N0BYI0 TOUKY N300paxkeHns Bugonckatens.

Mpn akTUBaLMK gaHHOM (PYHKLMM X0, KoMbLa-perynatopa py4yHoro pokyca ysenmymBaeTcs
B [1Ba pasa, T.e. opaHxeBas paboyas obnactb ctaHoBUTCS Gonblue B ABa pa3a. B atom
COCTOSIHUW YepPHbI MHOUKATOP NONOXeHUs PoKyca MOXET BbIXOAUTb 3a Npeaernbl dKkpaHa.

[aHHasa pyHKUNSA MOXKET KOHGNMKTOBATL C HACTPOMKOW CKPbITUS OTAEMNbHbIX BrIOKOB
nHTepdenca, NOTOMY YTO CKpbITUE BNOKOB MHTEpPdENCa NPOMCXOANT NO KaCcaHuIo.



2.9.4:2:2

Meutan pansuue!
Ha cerogHst gaHHas cybouckpeTusaums HegocTynHa Ha annapaTtax Ha OC AHgpowng,.



2.10. 3anuck B popmate RAW

Mpoporkan B ToM xe ayxe! He octaHasnmeancs!

B Teopun aT0 BO3MOXHO, HO MO aAeKBaTHbIM NOACYETAM HOCUTENDb HE BbITAHET TaKOW NOTOK
MHopmaLmmn. Bce aTo noxoxke GonbLUe Ha Hay4YHbIN SKCNEPUMEHT, MO3TOMY B mcpro24fps
37O BpsAg nu BygeTt peann3oBaHo.



2.11. Noggepxka BHELLIHUX CTabunnsaTopos

Ha naHHbIi MOMEHT paboTa Hag NoAAEPKKOM BHELUHUX CTabunn3aTtopoB NpMOCTaHOBIEHA.
Kaxxabii npon3BoanTenb nocyntan cBoen 06893aHHOCTbIO CKPbITh MPOTOKOSbI CBA3W OT
CTOPOHHMX NpunoxeHun. Nostomy peanusauma NogaepXkM okasanach 3agadyen CroXxHOM un
TpebytoLLen MHOro BpEMEHU Ha NOAroTOBKY M NITaHMPOBAHME.

ECTb BO3MOXXHOCTb akTMBMPOBATb CTAPT/CTON 3anucu, ecrnv ctabunmaaTtop HaxaTtmem CBOeWn

KHOMKM UMUTUPYET HaXXaTue KHOMOK rPOMKOCTU. [1nst 3Toro Hago BbibpaTh COOTBETCTBYIOLLEE
3Ha4yeHue B NyHkTe 1.3.2.26., KHOMKM FPOMKOCTH.



[MocnecnoBue

Bot 1 Bcé!

Tenepb Mbl yBEPEHbI B TOM, YTO Tbl, MOMb30BaTENb, CMOXELLb UCMNOMb30BaTh BECb OMPOMHbIN
noTeHuMan npunoxeHus mcpro24fps!

HecmoTps Ha TO, Y4TO BbINI0 MHOFO HAaNUCaHO MPO HKAHChI, CIIOXXHOCTU U OrpaHUYEeHUs,
cBsA3aHHble ¢ ocobeHHocTamm OC AHgpona v noBeaeHnemM pa3paboTymMKOB YCTPOWCTB,
X0O4eTcs, YToObI 3a BCEM 3TUM HE pacTepsifioCh [MaBHOE:

KuHo — aT0, npexae Bcero, Npo TanaHT, yNopCTBO, CTPACTb 1 CTPEMIeHNe aBTopa
BbicKkasaTtbcsl. [1po BCE TO, YTO NLETCA NPAMMKOM U3 cepaLa TBopLa K 3puTento, 3acTaBnss
ero conepexmBaTtb NPOUCXOAALLEMY HA SKpaHe.

MycTb mcpro24fps ctaHeT HageXHbIM U YHUBEpPCanbHbIM UHCTPYMEHTOM 1151 TBOUX
TBOPYECKMX CBEPLLUEHMI 1 Nobed B MUpe MOOUBHOIO KnHemartorpadal

C yBakeHueMm, komaHga mcpro24fps.



P.S.

Ecnu Tbl YnTaellb 3TU CTPOKU, 3HAYUT Tbl TOYHO M3 TEX NIOAEN, KTO Ha NYyTU K CBOEN Lienu
naeT 4o KoHua. A 3Ha4uT, TBOpYECKUe nobebl yxke He 3a ropamu! Hy 1 Mbl TOYHO He 3psi
noTpaTUNM CTONbKO BPEMEHU AN TOro, YTOObl HAaNUcaTb 3TOT NOAPOGHENLINIA MaHyarn.

Ecnu Tebe HpaBUTCA NpUnoXeHue, a Takke To, YTO Mbl AenaeM - NoAAePXM HAC NATbH
3Be31aMV U HanuLinm KopoTkmii oT3bIB! Tak Tbl TOMHO BAOXHOBMLLb HAac pa3BuBaTb NPOEKT U
Janblue.

Ecnu Tbl 0oTMETULLL CBOM paboThl XaWwTerom #mcpro24fps, To Mbl 063aTenbHO HANAEM MX B
ceTu 1 nopagyemcsi TBoMM ycnexam. U, MoxeT ObiTb, Aaxe pasmecTUM UX B CneumanbHoM
nnennucTe Ha Hawem YouTube kaHane.

Ecnu Tebe HyxHa GygeT noMOLLb MK Tbl 3axX04eLlb NOAENUTLCA CBOMMU MbICASIMU, TO
Hanuwwu Ham Ha nouTy info@mcprotector.lv, B yat Telegram wnu rpynny VK.


https://play.google.com/store/apps/details?id=lv.mcprotector.mcpro24fps&hl=ru&gl=US
https://play.google.com/store/apps/details?id=lv.mcprotector.mcpro24fps&hl=ru&gl=US
https://www.youtube.com/watch?v=KkGlOJR2j5c&list=PLB6MmlqufHBl8Ldj1D0pbodkQHxrPqXpA&ab_channel=%D0%9E%D0%91%D0%AA%D0%95%D0%9A%D0%A2%D0%98%D0%92%D0%9D%D0%9E
https://www.youtube.com/watch?v=KkGlOJR2j5c&list=PLB6MmlqufHBl8Ldj1D0pbodkQHxrPqXpA&ab_channel=%D0%9E%D0%91%D0%AA%D0%95%D0%9A%D0%A2%D0%98%D0%92%D0%9D%D0%9E
https://www.youtube.com/channel/UCOWxQnuYR0ubmVBfCNV7S_w
mailto:info@mcprotector.lv
https://t.me/mcpro24fps_chat
https://vk.com/smart_kamera_android_camera

